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Plin'y  the  Older  (GAIUS  PLINIUS 
SECUNDUS),  so  called  to  distinguish  him 
from  his  nephew  of  the  same  name,  was 
born  either  at  Novum  Comum  (the  modern 
Como)  or  at  Verona  in  23  A.  D.  His  edu- 
cation was  carried  on  at  Rome  under  every 
advantage  that  wealth  could  furnish,  and 
at  23  he  entered  the  army,  serving  on  the 
staff  of  L.  Pomppnius  Secundus,  then  con- 
ducting a  campaign  in  Germany.  Return- 
ing to  Rome  in  52  he  practiced  at  the  bar 
for  a  short  time,  and  then  withdrew  to 
Como,  where,  during  the  greater  part  of 
the  reign  of  Nero,  he  devoted  himself  to 
reading  and  authorship.  By  incessant  and 
lifelong  application  he  amassed  materials 
enough  to  fill  the  160  volumes  of  manu- 
script which  he  bequeathed  to  his  nephew. 
His  Historia  Naturalis,  in  37  books,  is  the 
only  one  of  his  works  that  has  come  down 
to  us.  Under  that  title  the  ancients  classi- 
fied everything  of  natural  origin,  not  only 
botany,  zoology  and  mineralogy,  but  geog- 
raphy and  astronomy.  Pliny,  however, 
extends  this  list  by  comments  on  human 
inventions  and  institutions,  and  even  de- 
votes two  books  to  a  history  of  fine  art. 
Pliny  was  in  command  of  the  Roman  fleet 
off  Misenum  when  the  great  eruption  of 
Vesuvius  occurred  in  79  A.  D.  Eager  to 
witness  the  phenomenon  as  closely  as  possi- 
ble, he  landed  at  Stabiae,  but  had  not 
gone  far  toward  the  mountain  when  he  was 
suffocated  by  the  stifling  vapors  and  cinders. 

Pliny  the  Young'er  (GAIUS  PLINIUS 
CECILIUS  SECUNDUS),  was  born  at  Novum 
Comum  (Como),  Italy,  in  62  A.  D.  His 
education,  after  his  tenth  year  when  his 
father  died,  was  conducted  by  his  mother, 
Pliny  the  Elder,  his  uncle,  and  Virginius 
Rufus,  his  tutor.  He  early  manifested  the 
highest  literary  talents,  and  made  such 
progress  that  in  a  few  years  he  was  known 
as  one  of  the  most  accomplished  men  of 
his  time.  When  only  18  he  began  to  plead 
in  the  Forum;  and  at  25,  the  earliest  possi- 
ble age,  he  was  emperor's  quasstor,  then 
praetor,  and  in  100  consul,  when  he  wrote 
his  panegyric  on  Emperor  Trajan.  He  was 
twice  married,  but  died  without  issue,  in 
what  year  is  not  known.  It  is  to  his  letters 
that  Pliny  owes  his  place  in  literature.  An 
avowed  imitator  of  Cicero,  he  caught  much 
of  the  charm  of  his  model,  while  his  style 
is  hardly,  if  at  all,  inferior.  From  Pliny 
we  derive  our  impressions  of  the  public 
and  private  life  of  the  upper  classes  in  the 
ist  century;  and  from  his  correspondence 
with  Trajan  we  get  our  clearest  knowledge 
of  the  feeling  with  which  even  one  of  the 
most  enlightened  Romans  regarded  the 
then  obscure  sect  of  Christians.  Pliny  con- 
sulted the  emperor  as  to  what  could  be 
done  to  stop  the  spread  of  what  he  called 
"a  depraved  and  extravagant  superstition," 
and  m  reply  Trajan  recommended  that 
Christians  should  not  be  sought  out  on 


suspicion,  but  that,  if  accused  and  con- 
victed of  holding  that  faith,  they  should 
be  punished.  Accusations  unsupported  by 
proof  were  not  to  be  received,  while  sus- 
pected persons  were  to  have  an  oppor- 
tunity of  clearing  themselves  by  offering* 
prayers  to  the  Roman  gods.  This  official 
correspondence  ended  in  113,  and  Pliny 
then  disappears  from  our  view. 

Plover    (plui/er),  a  shore-bird  with  long 
wings  and  slender  legs,  related  to  the  snipe; 


GOLDEN   PLOVER 

distinguished  by  small  or  medium  size, 
plump  bodies  and  short  bills.  Their  food, 
chiefly  animal,  is  picked  up  from  the  sur- 
face of  the  ground.  They  are  swift  in  run- 
ning and  in  flight,  utter  a  mellow  whistle, 
are  gregarious  save  in  the  nesting  season. 
Not  shy,  they  are  birds  well-known  to 
man.  The  lapwing  of  Europe  is  a  plover. 
There  are  about  100  species,  but  only  six 
are  found  in  eastern  North  America.  They 
live  mostly  near  the  water,  but  some  forms 
visit  uplands  and  dry  fields.  The  kill- 
deer  is  the  one  most  generally  known.  It 
and  the  piping  plover  are  the  only  ones 
that  nest  in  the  eastern  United  States.  It 
is  about  10 £  inches  long,  with  the  upper 
parts  brownish-gray  and  the  tail  rusty. 
The  white  breast  is  crossed  by  two  dark 
bands  which  are  the  best  field-marks.  The 
ring-necked  plover  looks  like  a  small  kill- 
deer.  It  is  about  6J  inches  long,  with  a 
single  black  bar  across  the  breast.  It  visits 
our  shores  on  its  way  north  in  May,  and, 
again,  in  August  and  September  on  its 
journey  south.  It  is  so  small  it  is  not 
shot  as  game.  Besides  the  two  mentioned, 
those  less  frequently  seen  in  eastern  North 
America  are  the  golden,  piping,  black- 
breasted  and  Wilson  plovers.  Though  fur- 
nishing but  a  morsel  of  food,  more  than 
one  of  the  smaller  plovers  fall  victims  to 
the  pot-hunter.  The  fine  game-birds,  the 
black-breasted  and  the  golden  plover,  in 
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recent  years  have  been  practically  ex- 
terminated in  haunts  where  once  abounding. 
Plow,  an  instrument  for  breaking  up 
and  turning  over  the  soil  preparatory  to 
.the  raising  of  a  crop.  The  plow  is  men- 
tioned in  the  Old  Testament  as  having 
been  used  at  a  very  early  period;  and  Dr. 
E.  B.  Tylor,  in  his  Anthropology,  has  clearly 
shown  how  it  arose  by  gradual  improve- 
ment from  the  hoe  as  that  did  from  the 
pick  or  hatchet.  The  modern  plow,  with 
its  moldboard  for  turning  over  the  soil, 
was  invented  in  the  Netherlands  a  little 
more  than  two  centuries  since;  but  it  has 
been  greatly  improved  in  that  time. 
England  took  the  lead  in  this  improvement, 
followed  by  Scotland,  in  which  country  the 
chief  inventors  and  improvers  were  Small 
(the  inventor  of  the  Scotch  swing-plow), 
Wilkie,  Gray  and  Sellar.  In  the  American 
sulky-plow  the  weight  of  the  implement 
is  supported  by  wheels,  thus  decreasing 
friction  and  enabling  the  plowman  to  ride 
on  the  plow  instead  of  walking.  The 
double  Michigan  plow  has  a  small  plow 
on  the  beam  in  front  of  the  other.  The 
small  plow  pares  off  the  surface  of  the  soil 
and  throws  it  into  the  previous  furrow, 
and  the  large  one  completely  buries  it 
under  a  heavy  furrowslice.  Reversible  or 
sidehill  plows  have  the  share  and  mold- 
board  so  they  can  be  easily  changed  from 
one  side  to  the  other.  Steam-plowing  was 
first  introduced  in  England  in  1832.  On 
the  great  farms  of  the  American  and  Cana- 
dian prairies  plows  are  set  in  gangs  turn- 
ing six  or  more  furrows,  and  driven  by 
traction  steam-engines.  Plowing  can  also, 
if  the  soil  be  soft,  be  done  with  gangs  of 
rotary  plows.  These  have  cupped  disks 
set  at  an  angle  and  so  weighted  as  to  sink 
into  the  soil,  with  the  use  of 
these  plows  a  few  men  accomplish 
great  results.  An  engine  is  some- 
times made  to  draw  a  line  of  plows, 
behind  which  is  hitched  a  line  of 
harrows,  while  behind  these  come  a 
seed-drill  and  rakes. 

Pluck'er  Tube,  a  long,  slender, 
glass  tube,  first  made  by  Geissler 
of  Bonn  (i858)  on  the  sugges- 
tion of  Pliicker,  for  the  exami- 
nation of  the  spectra  of  gases. 
The  original  form  of  these  tubes 
is  shown  in  the  accompanying 
figure.  At  each  end  a  platinum 
wire  is  sealed  in;  and,  when 
these  wires  are  connected  to  the 
terminals  of  an  induction  coil,  the 
electric  discharge  brings  the  gas  to 
incandescence,  so  that  its  spect- 
rum is  then  ready  for  examination 
by  the  spectroscope.  An  improved 
form  of  spectrum  tube  is  one  in 
which  the  capillary  portion  is 
PLUCKER placed  "end  on"  instead  of  "sicje 
TUBE  on"  before  the  slit  of  the  spectro- 
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scope.     See  Kayser's  Handbook  of  Spectro- 
scopy  (in  German). 

Plum,  certain  species  of  the  genus  Prunus 
to  which  also  belong  the  peaches  and  cher- 
ries. In  the  plum  the  flowers  occur  in 
umbel-like  clusters  and  appear  either  before 
or  with  leaves.  The  fruit  is  a  drupe  or  stone 
fruit,  as  in  the  case  of  peaches  and  cher- 
ries. The  most  common  plum  of  cultivation 
is  P.  domestica,  which  probably  is  of  Asiatic 
origin.  Its  fruits  have  been  made  to  vary 
exceedingly  as  to  shape  and  flavor.  The 
common  wild  plum  of  the  United  States 
is  P.  Americana,  with  dull  yellow  fruit, 
splashed  with  spots  of  red,  which  is  also 
under  cultivation.  The  wild  goose-plum 
is  P.  hortulana,  with  many  varieties  under 
cultivation.  It  is  found  wild  in  the  Missis- 
sippi valley. 

Plumb'ing,  the  art  of  casting  and  work- 
ing in  lead  or  other  metals  and  applying 
them  to  various  purposes  connected  with 
buildings,  in  its  broadest  sense  including 
pipes  and  fixtures  used  to  supply  water, 
gas  and  heat  and  also  the  pipes  used  to 
remove  liquid  wastes.  A  more  restricted 
and  now  common  use  of  the  term  includes 
only  water-supply  and  house-drainage  sys- 
tems, the  providing  of  pipes  and  fixtures 
for  gas  and  for  heat  being  called  gas-fitting 
and  steam-fitting  respectively.  The  word 
is  derived  from  the  Latin  word  meaning 
lead,  this  being  the  metal  used  in  Rome 
and  other  ancient  cities  for  purposes  of 
water-supply  pipes  where  the  pressure  was 
too  great  for  pipes  of  earthenware.  There 
has  been  a  tremendous  improvement  in 
plumbing  in  recent  years,  and  there  is  a 
rapidly  growing  appreciation  of  its  im- 
portance to  health  as  well  as  to  comfort 
and  convenience.  Every  city  of  to-day 
is  provided  with  a  system  of  water- works, 
and  no  house  is  complete  if  not  provided 
with  hot  and  cold  water,  with  such  fixtures 
as  bath,  basins,  faucets,  sinks  and  other 
appliances.  In  America,  even  in  homes  in 
rural  districts,  such  provisions  are  now 
quite  generally  made,  often  at  very  heavy 
extra  expense.  It  is  known  that  some 
waters  attack  and  decompose  lead,  giving 
rise  to  lead-poisoning,  and  in  highly  ex- 
pensive plumbing  copper  is  commonly 
employed  for  hot-water  piping. 

Plumule  (plu'mul)  (in  plants),  the  first 
terminal  bud  which  appears  in  the  embryos 
of  most  dicotyledons.  Sometimes  it  is  very 
minute,  in  other  cases  it  contains  a  number 
of  the  early  leaves  of  the  plant,  and  in 
any  case  it  develops  the  shoot.  See  EM- 
BRYO. 

Plu'tarch,  a  prolific  author  of  the  first 
century,  was  born  at  Chseronea  in  Bceotia, 
in  46  A.  D.  Scarcely  anything  is  known  of 
his  personal  history,  except  that  he  com- 
menced to  study  at  Athens  under  the 
academic  philosopher  Ammonius  in  66,  the 
year  of  Emperor  Nero's  progress  through 
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Greece.  He  also  spent  several  years  at 
Rome,  where  he  enjoyed  the  friendship  of 
public  officers  and  men  of  learning,  besides 
devoting  himself  to  a  course  of  study 
and  giving  lectures  on  philosophy.  Life 
at  Rome  not  being  altogether  to  his  taste, 
he  returned  to  Chaeronea,  where  he  be- 
came a  magistrate,  and  died  at  70  or  75 
in  the  reign  of  Emperor  Hadrian. 

The  work  of  Plutarch  for  which  he  is 
most  noted  is  his  Parallel  Lives,  in  which 
he  gives  the  life  of  some  distinguished 
Greek  and  some  distinguished  Roman,  and 
then  draws  a  detailed  comparison  between 
them,  although  some  authorities  consider 
these  comparisons  spurious.  These  lives, 
44  in  number,  as  arranged  in  pairs,  in- 
clude Demosthenes  and  Cicero;  Aristides 
and  Cato  the  Elder;  Pericles  and  Fabius 
Maximus;  Alexander  and  Caesar;  Agesilaus 
and  Pompey;  Pyrrhus  and  Marius;  and 
Alcibiades  and  Coriolanus  among  others. 
Plutarch  was  not  a  profound  thinker,  but 
he  was  a  man  of  rare  gifts,  and  adheres 
throughout  to  his  professed  purposes,  which 
was  portraiture  of  character.  For  this 
reason  his  Lives  will  remain  the  book  of 
all  ages,  so  that  Plutarch  may  almost  be 
called  the  interpreter  of  Greece  and  Rome 
to  modern  times.  Emerson  called  him  "the 
serenest  and  stablest  figure  in  the  world  of 
letters."  Shakspere  was  greatly  indebted 
to  Plutarch.  See  A.  H.  Clough's  version 
of  Plutarch's  Lives. 

Plu'to,  the  surname  of  Hades,  in  Grecian 
mythology  is  the  third  son  of  Cronos  and 
Rhea  and  the  brother  of  Zeus  and  Poseidon. 
To  him  belongs  the  sovereignty  of  the 
under  world  —  the .  realm  of  darkness  and 
ghostly  shades  —  where  he  sits  enthroned 
as  a  'subterranean  Zeus,"  and  rules  the 
spirits  of  the  dead.  His  dwelling  place, 
however,  is  not  far  from  the  earth.  Pluto 
is  inexorable  in  disposition,  not  to  be  moved 
by  prayers  or  flatteries,  and  is  borne  on  a 
car  drawn  by  four  black  steeds,  whom  he 
guides  with  golden  reins.  In  Homer, 
Hades  means  a  person,  not  a  place;  and 
the  poet  does  not  divide  the  realm  of  the 
shades  into  two  distinct  regions.  All  the 
souls  of  the  dead  —  good  and  bad  alike  — 
mingle  together.  At  a  later  day  the  king- 
dom of  the  dead  was  divided  into  Elysium, 
the  abode  of  the  good,  and  Tartarus,  the 
abode  of  the  wicked.  This  change  also 
exercised  an  important  influence  on  the 
ancients'  conception  of  Pluto.  The  ruler 
of  the  underworld  not  only  acquired  addi- 
tional power  and  majesty,  but  was  regarded 
as  a  beneficent  deity,  who  held  the  treasures 
of  the  earth  (whence  his  name  Pluto,  from 
plutein,  to  be  rich)  in  his  hands,  and 
caused  the  fruits  and  abundance  of  the 
earth  to  spring  from  under  the  ground. 
Hence  in  later  times  men  prayed  to  him 
before  digging  for  the  wealth  hid  in  the 
bowels  of  the  earth. 


Plym'outh  Company,  The,  was  incor- 
porated in  1606  by  a  company  of  English 
merchants  belonging  to  Plymouth  and 
Bristol  for  the  purpose  of  trade,  especially 
with  North  Virginia;  James  I  granted  it 
a  charter  and  a  portion  of  territory  lying 
between  Passamaquoddy  Bay  and  Long 
Island,  so  that  it  became  a  serious  com- 
petitor with  the  London  Company.  In 
1620  the  Plymouth  Company  was  reorgan- 
ized. It  had  been  the  North  Virginia  Com- 
pany; henceforth  it  was  the  New  England 
Company.  Under  its  auspices  the  Pilgrim 
Fathers  (q.  v.)  obtained  their  patent  for  a 
settlement  in  so-called  Virginia. 

Plymouth,  an  English  seaport  on  the 
northern  shore  of  Plymouth  Sound,  240 
miles  from  London  and  125  from  Bristol. 
It  was  the  favorite  port  of  Edward  the 
Black  Prince,  the  chief  rendezvous  of 
Drake,  Hawkins,  Grenville,  Raleigh  and 
their  fellows,  and  the  final  port  of  departure 
of  the  Pilgrim  Fathers  in  the  Mayflower. 
In  the  contest  of  Charles  I  with  Parliament 
it  sided  with  the  latter,  and  after  enduring 
a  series  of  sieges  and  blockades,  extending 
over  four  years,  shared  with  Hull  the  honor 
of  saving  the  parliamentary  cause.  In  the 
reign  of  James  II  it  was  the  first  town  to 
declare  for  the  Prince  of  Orange  (William 
III),  and  in  the  great  French  war  it  rivaled 
Portsmouth  in  naval  activities.  Popula- 
tion 112,042. 

Plymouth,  Mass.,  on  Plymouth  Bay,  37 
miles  by  rail  from  Boston,  is  famous  as  the 
landing  place  of  the  Pilgrim  Fathers,  Dec. 
21,  1620.  Plymouth  Rock,  on  which  they 
landed,  is  a  granite  bowlder  at  the  water's 
edge  and  is  covered  by  a  handsome  granite 
canopy.  The  national  monument,  on  a 
hill  overlooking  the  landing-place,  is  81  feet 
in  height,  and  is  surmounted  by  a  central 
figure  of  Faith,  with  four  immense  stone 
figures,  representing  Morality,  Education, 
Freedom  and  Law,  around  the  base.  In 
Pilgrim  Hall  are  preserved  many  relics  of 
the  first  settlement.  The  town  is  popular 
as  a  summer  resort.  It  has  a  variety  of 
manufactures — duck,  cordage,  woolen  goods, 
tacks,  wire  nails  and  electrical  supplies. 
Population,  14,000.  See  MAYFLOWER. 

Plymouth,  Pa.,  a  borougt  on  the  Sus- 
quehanna,  county-seat  of  Luierne  County, 
four  miles  from  Wilkes-Barre,  and  in  the 
center  of  the  anthracite  mining  activities. 
It  is  served  by  the  Delaware,  Lackawanna 
and  Western,  the  Delaware  and  Hartford 
and  the  Jersey  Central  which  enters  for 
coal-trade.  It  has  public  and  high  schools, 
churches,  banks  and  other  civic  institutions. 
Its  chief  industry  is  the  shipping  and 
handling  of  coal,  as  it  is  in  communication, 
both  by  water  and  rail,  with  Scranton  and 
the  mines  of  Wilkes-Barre.  Among  other 
occupations  are  hoisery,  silk  and  mining- 
drill  mills  and  a  paper  and  wooden  box 
factory.  It  is  united  by  electric  lines  to 
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other  Wyoming- Valley  towns,  and  claims 
the  distinction  of  sending  the  first  coal  to 
market.  Population  16,996. 

Plymouth  Sound,  on  the  southwest  of 
Devonshire,  England,  is  a  deep  inlet  of  the 
English  Channel  into  which  the  Tamar 
falls  from  the  west  and  the  River  Plym 
from  the  east.  In  1812  was  begun  the  con- 
struction of  Plymouth  Breakwater,  an  in- 
sulated mole  of  stones,  a  mile  in  length, 
stretching  across  the  middle  of  the  sound 
and  thoroughly  protecting  all  vessels  an- 
chored within.  It  was  not  fully  completed 
till  1841,  and  cost  nearly  $7,500,000. 
Plymouth  Sound  has  been  said  to  rival  the 
Bay  of  Naples  in  beauty. 

Pneumatics  (nu-m&t'iks) ,  is  that  part  of 
physics  which  treats  of  the  properties  of 
gases.  It  has  to  do  with  investigating  their 
weight,  pressure,  elasticity,  condensation 
etc.  and  with  a  large  number  of  machines 
and  appliances  based  upon  the  behavior 
of  gases  under  pressure.  Few  studies  in 
science  have  yielded  more  important  re- 
sults than  has  the  study  of  the  nature  and 
properties  of  gases.  Almost  the  entire 
structure  of  modern  chemistry  rests  upon 
our  knowledge  of  gases;  and  by  the  study 
of  gases  physicists  have  been  led  to  a  clear 
and  simple  explanation  of  the  phenomena 
of  heat  and  many  other  phenomena  form- 
ing important  chapters  in  modern  physics. 
The  applied  sciences,  too,  owe  much  to  our 
knowledge  of  gases.  A  knowledge  of  the 
properties  of  compressed  air  has  led  to  many 
mechanical  devices  of  the  greatest  economic 
value.  A  large  variety  of  portable  tools, 
percussion  and  rotary;  the  air-gun;  the 
air-pump;  and  the  diving-bell  owe  their 
origin  to  a  knowledge  of  gases.  Compressed 
air  is  used  extensively  in  building  bridge- 
piers,  tunnels  and  other  foundations,  where 
water  and  quicksand  are  to  be  excluded. 
It  has  been  used  also  for  motor-power  for 
street-railways,  though  not  very  economic- 
ally. But  for  the  transmission  of  mail  and 
small  parcels  at  high  speed  compressed  air 
has  been  used  to  very  great  advantage, 
and  its  use  in  this  direction  is  only  beginning 
to  be  developed.  The  first  application  of 
pneumatic  transmission  to  the  conveying 
of  mail  and  parcels  was  made  in  London  in 
1863,  but  the  United  States  Government 
decided  to  give  the  system  a  trial  only  in 
1892.  The  Western  Union  Telegraph 
Company  has  used  it  for  many  years,  and 
it  has  been  largely  employed  in  commercial 
establishments  for  conveying  change  and 
goods.  But  it  has  not  reached  the  de- 
velopment in  this  direction  in  the  United 
States  that  it  has  in  Europe.  Its  use  in 
the  United  States  for  mechanical  appli- 
ances, as  carpenters',  machinists'  and 
other  tools,  is  more  developed. 

Pneumatic  Tires  were  first  invented  by 
R.  W.  Thompson,  an  English  civil  engineer, 
in  1843,  for  use  on  road-machines.  In  the 


United  States  a  patent  was  granted  in  1847. 
But  it  was  not  until  these  tires  came  to  be 
used  for  bicycles  that  they  acquired  real 
importance.  In  1889  Dr.  J.  B.  Dunlop 
fitted  his  son's  bicycle  with  a  tire  of  rubber 
hose,  with  such  success  that  a  patent  was 
obtained,  although  this  patent  covered  cer- 
tain details  rather  than  the  broad  principle 
of  the  pneumatic  tire.  A  patent  of  Mr. 
Tillinghast  of  Rhode  Island  led  to  the 
universal  use  of  the  pneumatic  tire  on 
bicycles  within  five  or  six  years.  The 
pneumatic  tire  is  also  employed  univer- 
sally on  automobiles  and  widely  for  other 
vehicles.  Its  great  advantage  is  that  it 
sinks  into  small  depressions  instead  of 
jumping  over  them,  thus  reducing  both 
the  jolt  and  the  friction  of  motion  and  in- 
creasing speed.  Its  only  defect  is  the 
liability  to  puncture,  when  the  tire  becomes 
useless  until  patched  or  renewed. 

Pneumatic  Tool,  a  mechanical  tool 
operated  by  compressed  air.  In  tunneling 
and  mining  pneumatic  drills  are  used,  and 
similar  tools  are  used  for  stone-carving. 
The  power  is  applied  by  pressure  of  com- 
pressed air  against  a  piston  in  a  cylinder, 
and  by  a  suitable  automatic  valve  the 
blow  can  be  repeated  several  times  a 
minute.  Pneumatic  riveting-machines  aud 
hoists  are  two  other  pneumatic  tools  used 
very  extensively.  Pneumatic  tools  are  gen- 
erally simple  to  operate,  but  not  so  eco- 
nomical as  either  steam  or  electricity. 

Pneumatic  Tube,  a  tube  or  pipe  in  which 
packages  and  written  messages  are  sent  by 
the  use  of  compressed  air  or  by  normal  at- 
mospheric pressure  acting  against  a  vacuum. 
The  packages  are  inclosed  in  carriers  of 
proper  shape  or  size  to  go  into  the  tube 
and  are  forced  along  the  tube  by  pressure 
behind  them.  Pneumatic  dispatch  is  used 
very  extensively  in  large  stores,  in  connec- 
tion with  cash-systems.  In  newspaper 
and  telegraph  offices  it  is  used  to  transmit 
messages.  In  New  York  City,  London  and 
several  other  large  cities  it  is  used  to  send 
the  mails  between  the  main  postoffice,  the 
substations  and  the  railroad  stations.  In 
Berlin  and  several  continental  cities  it  has 
been  used  for  rapid  delivery  of  local  letters 
in  connection  with  the  postoffice.  Lead- 
pipes  are  ordinarily  used  for  messages, 
but  steel  pipes  are  used  for  large  packages. 
See  PNEUMATICS. 

Po,  the  largest  river  of  Italy,  rises  on 
Monte  Viso,  one  of  the  Cottian  Alps,  at  an 
altitude  of  6,000  feet,  close  to  the  French 
frontier.  About  60  miles  from  its  mouth, 
above  Ferrara,  it  begins  to  form  its  delta, 
60  miles  wide  from  north  to  south.  The 
delta  is  rapidly  growing  in  area;  Ravenna, 
once  a  city  on  the  seashore,  is  now  four 
miles  inland.  The  entire  length  of  the  Po 
is  360  miles,  and  it  drains  an  area  of  28,900 
square  miles.  It  has  always  been  a  difficult 
river  to  cross  on  account  of  its  width  and 
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the  great  volume  of  its  waters;  hence  the 
commercial  importance  of  such  places  as 
Piacenza  and  Turin,  where  there  are  the 
easiest  fords. 

Po'cahon'tas,  daughter  of  the  Indian  chief 
Powhatan,  was  born  about  1595.  Her  name 
has  become  famous  for  the  part  she  is  said 
to  have  played  in  saving  the  life  of  Captain 
John  Smith  in  1607.  During  one  of  Smith's 
exploring  expeditions  in  Virginia  he  was 
taken  prisoner  by  Powhatan,  and  his  head 
laid  on  a  log  preparatory  to  having  his 
brains  beaten  out  by  a  club.  At  this  juncture 
Pocahontas  rushed  between  Smith  and  her 
father,  and,  placing  her  head  on  that  of 
Smith,  persuaded  Powhatan  to  spare  his 
life.  Pocahontas  married  an  Englishman 
named  John  Rolfe  in  1614,  and  went  to 
England  with  her  husband  two  years  later. 
After  remaining  in  that  country  six  or 
seven  months,  she  embarked  for  Virginia, 
and  died  off  Gravesend  in  March  1617. 

Pod,  the  general  name  applied  to  dry  and 
dehiscent  fruits.  A  pod  may  be  made  up  of 
one  or  more  carpels.  It  is  also  used  as  the 
special  name  of  a  dry  elongated  fruit  which 
consists  of  a  single  carpel,  as  in  peas  and 
beans.  See  FRUIT. 

Poe  (po),  Edgar  Allan,  an  American 
poet,  was  born  at  Boston,  Jan.  19,  1809. 
His  father  and  mother  both  dying  in  his 
infancy,  he  was  adopted  by  John  Allan,  a 
rich  and  childless  merchant  of  Richmond. 
In  1826  he  entered  the  University  of  Vir- 
ginia at  Charlottesville,  .but,  although^  a 
brilliant  and  successful  student,  he  quitted 
the  institution  at  the  end  of  a  year,  deeply 
involved  in  debt  through  his  passion  for 
gaming.  After  remaining  at  home  a  year 
or  more  he  expressed  a  desire  to  enter  the 
military  profession,  and  Mr.  Allan  secured 
his  appointment  as  a  cadet  at  West  Point. 
Here  he  drank  to  excess  and  so  neglected 
his  duties  that  he  was  court-martialed  and 
dismissed  in  1831.  He  returned  to  Rich- 
mond and  was  kindly  received  by  his  foster- 
father,  who  had  become  a  widower  and 
married  a  second  time.  It  is  related  that 
Poe's  conduct  toward  Mrs.  Allan  was  such 
that  he  had  to  be  driven  from,  the  house. 
Whether  this  were  the  case  or  not,  when 
Mr.  Allan  died  in  1834,  Poe  was  not  men- 
tioned in  his  will.  Thus  thrown  upon  his 
own  resources  for  a  livelihood,  Poe  devoted 
himself  to  literature.  In  1833  the  publisher 
of  a  Baltimore  magazine  offered  prizes  of 
$100  each  for  the  best  poem  and  the  best 
story,  both  of  which  were  won  by  Poe. 
About  the  same  time  he  secured  employ- 
ment in  connection  with  The  Southern  Lit- 
erary Messenger  at  Richmond,  and  while 
there  married  his  cousin,  Virginia  Clem, 
a  beautiful  and  saintly  girl  only  14  years 
old,  who  died  in  1848.  In  1837  Poe  moved 
to  New  York  City,  where  he  spent  the  next 
few  years  in  various  kinds  of  literary  labor, 
1845  being  marked  by  the  appearance  of  his 


world-famous  poem,  The  Raven  (q.  v.~).  In 
1849  ne  visited  Richmond.  On  the  4th  of 
October  he  left  Richmond  for  Baltimore,  and 
a  few  hours  after  reaching  the  latter  city 
he  was  found  insensible  on  the  street  and 
taken  to  an  hospital,  where  he  died  two 
or  three  days  later  (Oct.  7,  1849).  In  all 
the  sad  records  of  genius  there  is  hardly  any 
such  dark  and  disastrous  career  as  that  of 
Poe.  But  whatever  may  be  said  of  his 
morals,  his  genius  must  be  conceded  to  be 
of  a  high  order.  Small  in  quantity  and 
limited  in  range  as  is  his  poetry,  there  is 
that  in  it  which  gives  it  a  high  place  in  Amer- 
ican literature  and  will  cause  it  to  be  read 
and  admired  by  many  generations.  See 
Lives  of  Poe  by  Ingram,  Gill,  Woodberry 
and  S.  H.  Whitman,  and  Stedman's  Poets 
of  America. 

Po'etry.  Poetry  stands  between  prose 
and  music,  partaking  somewhat  of  the  na- 
ture of  each.  In  the  representation  of  par- 
ticular things  or  the  expression  of  definite 
thoughts  it  is  nearer  to  prose.  In  general 
emotional  suggestion  it  is  nearer  to  music. 
Its  material  may  be  whatever  is  selected  by 
the  poet  from  the  life  of  nature  and  of  man. 
But  the  poet's  conscious  selection  is  also 
unconsciously  influenced  by  his  race,  nation, 
generation  and  circumstances;  by  his  pecu- 
liar traits  of  observation,  appreciation,  un- 
derstanding,, emotion  and  imagination;  and 
by  his  personal  ideals,  purpose  and  impulse. 
Thus,  as  a  product,  poetry  combines  the 
most  individual  with  the  most  general  char- 
acteristics. 

The  particular  manner  of  expression  which 
we  associate  with  poetry  is  the  result  of  a 
selection  since  the  earliest  times  of  whatever 
has  proved  most  generally  pleasing  in  form. 
Even  though  a  poet  be  highly  gifted  with 
beauty  of  utterance,  he  is  not  likely  to 
depart  greatly  from  this  accumulated  judg- 
ment of  the  past  with  regard  to  structure 
and  style.  The  peculiarities  which  charac- 
terize poetic  expression  lie  chiefly  in  vocabu- 
lary, meter  and  structure  or  general  arrange- 
ment. The  vocabulary  selected  by  poetry 
is  usually  more  heightened  or  emotional  than 
that  of  prose.  It  often  is  more  concise,  and, 
in  addition,  for  the  sake  of  picturesqueness 
and  intensity,  it  consciously  seeks  variations 
from  the  ordinary  choice  and  arrangement 
of  words,  by  the  use  of  tropes,  as  the  simile 
and  metaphor,  and  of  figures,  as  repetition 
and  contrast.  In  meter,  poetry  makes  use 
of  the  rhythm  attained  by  the  arrangement 
of  accents  so  that  they  recur  regularly,  from 
three  to  six  accents  being  usually  found  in 
each  verse  or  line.  For  convenience  of  study 
the  usual  groupings  of  accented  syllables 
with  the  unaccented  syllables  which  imme- 
diately accompany  them  are  considered  as 
poetic  feet  or  measures.  The  commonest 
feet  in  modern  English  verse  are  the  iambus, 
the  trochee,  the  anapest  and  the  dactyl. 
The  most  frequently  used  is  the  iambus, 
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in  which  an  unaccented  syllable  is  followed 
by  one  which  is  accented.  This  is  illustrated 
in  the  following  six-accented  or  hexa- 
meter line:  "When  balmy  showers  refresh 
the  mower's  soil."  The  trochee  is  the  reverse 
of  the  iambus,  having  an  accented  syllable 
followed  by  one  which  is  unaccented,  as  in 
the  following  five-accented  or  pentameter 
line:  "Spake  full  well  in  language  quaint 
and  olden."  The  anapest  is  like  the  iambus, 
but  has  two  unaccented  syllables  preceding 
one  which  is  accented,  as  in  the  following 
four-accented  or  tetrameter  line:  "There  the 
warrior  lay  stretched  in  the  midst  of  his 
pride."  The  dactyl  is  the  reverse  of  the 
anapest,  being  like  the  trochee,  but  having 
two  unaccented  syllables  followed  by  one 
which  is  accented.  This  is  illustrated  in  the 
following  three-accented  or  trimeter  line: 
"Here  we  securely  may  hide  us  all."  Stan- 
zas are  composed  of  groups  of  such  lines, 
bound  together  by  rime  or  a  similarity  in 
the  sounds  with  which  they  end.  Stanzas 
are  not  always  used,  and  rime  is  not  abso- 
lutely necessary,  but  rhythm  is  essential  to 
poetry.  Blank  verse  or  unrhymed  iambic 
pentameter,  is  the  favorite  verse  pi  Shak- 
spere  and  Milton.  The  melody  is  often  in- 
creased by  the  careful  use  of  pauses;  by 
alliteration  or  the  repetition  of  the  sounds 
with  which  words  begin;  by  assonance  or 
the  repetition  of  the  same  arrangement  of 
vowels  in  two  or  more  words;  and  by  ono- 
matopoeia or  a  close  suiting  of  the  sound 
to  the  sense. 

The  most  characteristic  forms  of  poetic 
structure  are  the  lyric,  the  epic  and  the 
drama. 

Lyric  Poetry,  which  is  much  the  more 
common,  had  its  origin  in  singing,  and  still 
possesses  many  qualities  which  associate 
it  with  music.  It  usually  deals  in  a  per- 
sonal and  individual  way  with  interests 
which  are  definite  and  present  and  usually 
of  a  subjective  and  emotional  nature.  It 
is  best  when  spontaneous,  sincere  and  brief. 
Its  many  varieties  have  grown  from  varia- 
tions in  form  suited  to  its  wide  range  of 
subjects.  It  may  deal  with  religion,  as  in 
Whittier's  The  Eternal  Goodness',  with  pa- 
triotism, as  in  Lowell's  Commemoration  Ode; 
with  affection,  as  in  Poe's  Annabel  Lee;  with 
nature,  as  in  Bryant's  Thanatopsis;  with 

frief,  as  in  Emerson's  Threnody;  with  re- 
ection,  as  in  Longfellow's  My  Lost  Youth; 
with  social  life,  as  in  Holmes's  The  Boys. 
There  also  are  numerous  fixed  forms  of  the 
lyric,  the  chief  of  these  being  the  sonnet, 
with  fourteen  lines  always  and  a  specified 
arrangement  of  rimes. 

The  epic,  which  probably  was  the  earliest 
form  of  poetry,  had  its  origin  in  recitation. 
As  contrasted  with  the  lyric,  it  is  imper- 
sonal in  attitude  and  general  in  interest, 
dealing  usually  with  objective  events  of  a 
national  or  racial  character,  especially  as 
they  are  represented  in  the  experiences  of  a 


typical  hero.  .In  form  it  is  long,  simple  and 
regular.  The  Greek  Iliad  and  Odyssey,  the 
Anglo-Saxon  Beowulf,  the  medieval  ro- 
mances of  King  Arthur  and  a  few  modern 
poems  like  Longfellow's  Hiawatha  are  exam- 
ples. Related  forms  are  the  allegory,  like 
Dante's  Divine  Comedy;  the  idyl,  like  Whit- 
tier's  Snow-Bound;  and  the  ballad,  as  in 
the  Robin  Hood  cycle. 

The  drama,  having  its  origin  in  acting, 
unites  many  of  the  characteristics  of  the 
epic  and  of  the  lyric.  It  presents  the  past 
as  present,  gives  outward  form  to  inward 
spirit,  and  embodies  general  characteristics 
of  human  nature  in  its  characters  and  funda- 
mental laws  of  cause  and  effect  in  its  plots. 
Both  the  ancient  and  the  modern  drama 
began  as  religious  ceremonies,  but  by  the 
time  of  Shakspere  the  drama  had  become 
wholly  secular.  In  general,  each  play  either 
is  a  tragedy,  in  which  the  hero  is  overcome 
through  his  fault  or  error  or  fate;  or  is 
a  comedy,  in  which  the  hero  triumphs. 
There  is  a  great  distinction  between  the 
poetic  drama  and  that  which  is  merely  in- 
tended for  the  stage,  but  even  the  latter 
suggests  the  introduction,  complication,  cli- 
max, solution  and  conclusion  which  are  the 
characteristic  divisions  of  almost  every  work 
of  literature. 

It  will  be  evident,  in  conclusion,  that 
poetry,  in  addition  to  delighting  the  reader 
with  a  "beauty  [which]  is  its  own  excuse 
for  being,"  may  be  a  means  of  cultivating 
fine  emotion,  informing  the  mind,  develop- 
ing the  intellect,  and  training  and  stimulat- 
ing the  will. 

ToC  select  the  best  out  of  the  great  mass 
that  1tos  been  and  is  being  written  is  not 
difficult  after  one  has  experienced  the  pleas- 
ure and  profit  to  be  derived  from  familiarity 
with  even  one  example  of  such  poetry  as 
the  world  has  long  judged  great.  The  thor- 
ough enjoyment  of  a  drama  by  Shakspere, 
a  lyric  by  Wordsworth  or  one  of  Tennyson's 
Idyls  of  the  King  is  an  experience  which 
enables  the  student  to  recognize  excellence 
in  any  poetry  he  may  meet,  and  will  make 
the  reading  of  any  but  the  excellent  a  dis- 
appointment. In  the  study  of  any  poem 
one  may  well  attend  to  the  nature,  source 
and  handling  of  the  material;  to  the  mood 
of  the  poet  and  its  development ;  the  essen- 
tial theme,  its  treatment  and  conclusion; 
the  diction,  meter,  form;  and  any  other 
notable  characteristics.  It  always  is  inter- 
esting and  valuable  to  become  familiar  with 
enough  examples  of  the  work  of  a  single 
author  to  acquire  an  impression  of  the  gen- 
eral character  of  his  product,  his  personal 
attitude  toward  life  and  his  individual  sug- 
gestion for  the  solution  of  its  problems. 

Pog'gendorff,  Johann  Christian,  an 
eminent  German  physicist,  was  born  at 
Hamburg,  Dec.  29,  1796;  and  died  at  Berlin, 
Jan.  2,  1877.  He  is  best  known,  perhaps, 
m  his  capacity  as  editor  of  the  great  Ger- 
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man    periodical    Annals    of    Physics     and 
Chemistry. 

Poincare,  Raymond  (1860).  Few  men 
have  ever  devoted  to  public  service  a  broader 
mental  training  and  equipment  than  Raymond 
Poincare,  President  of  France  (1913-  ).  A 
graduate  of  the  University  of  Paris,  he  was 
trained  for  the  law,  served  for  a  time  in  the 
Department  of  Agriculture,  distinguished  him- 
self as  an  economist  in  the  Chamber,  served 
successively  as  Minister  of  Education  and 
Finance  and  in  1913  was  elected  President. 
During  all  his  public  service  up  to  this  time, 
he  continued  to  practice  at  the  bar,  and  found 
time  to  publish  a  number  of  brilliant  essays  on 
literary,  scientific  and  political  subjects. 
Point' er.  See  DOG. 
Poi'son=Ivy.  See  POISONOUS  PLANTS. 
Poi'sonous  Plants.  Of  the  number 
found  in  the  United  States  mention  may  be 
made  of  poison  ivy,  poison  sumac,  poison 
hemlock,  water  hemlock,  pokeweed,  corn 
cockle,  black  cherry,  red  buckeye,  horse 
chestnut,  laurel  and  jimson  weed. 

Poison-Ivy,  a  climbing  or  trailing  shrub 
(sometimes  erect),  with  variable  three- 
foliate  leaves,  agrial 
rootlets  and  greenish 
flowers,  appearing  in 
May  and  June.  The 
smooth,  waxy  fruit 
often  remains  on  the 
plant  until  late  in 
winter.  The  leaves 
often  resemble' those 
of  the  box-elder,  as 
in  the  figure;  but 
their  margin  us  not 
seldom  almost  en- 
tire. They  $iffer 
from  those  of  the 
Virginia  creeper  in 
having  only  three 
leaflets  instead  of 
five.  Poison-ivy 
grows  everywhere  in 
open  brush,  in  rav- 
ines and  on  the 
borders  of  woods, 
and  it  is  spread  along  roadsides  and  cul- 
tivated fields  from  seeds  carried  by  crows, 
woodpeckers  and  other  birds  that  feed  upon 
its  fruit  in  winter.  The  plant  occurs 
abundantly  throughout  the  United  States 
as  far  as  eastern  Texas,  eastern  Kansas 
and  Minnesota  and  in  greater  or  less 
abundance  throughout  the  less  arid  region 
of  the  west,  with  the  exception  of  Cali- 
fornia, where  it  appears  to  be  entirely 
replaced  by  Rhus  diver siloba. 

Poison-Oak  plant  differs  from  poison- 
ivy  mainly  in  the  character  of  its  leaflets, 
which  are  somewhat  thicker  and  smaller, 
more  nearly  elliptical  and  less  sharply  lobed. 
Their  similarity  to  the  leaves  of  the  western 
oaks  gives  the  plant  its  common  name. 
The  poison-oak  thrives  best  on  cool,  west- 
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ward  mountain  slopes  and  in  ravines,  but 
is  quite  generally  spread  throughout  the 
Pacific  coast  from. 
Lower  California 
and  Arizona  to  Brit- 
ish America.  It 
does  not,  however, 
frequent  the  higher 
mountains. 

Poison-Sumac  is 
an  absorbent  shrub 
six  to  30  feet  high, 
with  long,  pinnate 
leaves,  having  from 
seven  to  13  entire* 
leaflets.  The  wood 
has  a  faint,  sul- 
p  h  ur  ous  odor, 
which,  together 
with  the  leaf  scars, 
wh  ich  are  very 
prominent,  enables 
one  to  distinguish  the  plant  from  other 
shrubbery  in  winter.  It  grows  in  swamps 
and  in  damp  woods  from  Florida  to 
Canada  and  westward  to  Louisiana.  Poison- 
ivy,  poison-oak  and  poison-sumac  each 
produce  about  the  same  effect  on  the 
human  skin. 

Pokeweed  shoots  are  often  eaten  for 
greens  in  the  spring,  but  great  care  must 
be  taken  in  so  using  the  plant,  as  the  root 
is  very  poisonous.  The  berries  are  greatly 
enjoyed  by  birds,  though  sometimes  cases 
of  poison  have  been  traced  to  the  fruit. 
It  is  a  fine,  sturdy  plant,  grows  from  five  to 
ten  feet  high,  the  large  smooth  leaves  are 
on  long  petioles,  white  and  pink  blossoms 
may  be  seen  from  July  to  September, 
the  fruit  is  a  generous  bunch  of  juicy 
purple  berries.  The  range  of  the  plant  is 
general,  it  grows  on  the  outside  border  of 
fields. 

Corn-Cockle  grows  in  grain  fields,  bears 
blossoms  of  purple-red,  adds  no  little  to 
the  beauty  of  a  field  but  is  a  grievous  pest. 
Its  black  seeds  mix  with  the  seeds  of  the 
grain;  occasionally  a  low-grade  flour  will 
show  some  of  the  black  of  the  corn-cockle's 
seed-coats  and  cases  of  poison  have  re- 
sulted from  the  presence  of  corn-cockle  in 
flour.  Such  flour  has  a  peculiar  odor  when 
moistened.  Corn-cockle  stem  is  stout 
and  many-branching;  its  leaves  are  pale 
green  and  hairy,  the  flower  is  terminal  and 
solitary  and  may  be  seen  from  July  to 
September. 

Black  Cherry  seeds  and  leaves  (see 
CHERRY)  may  contain  enough  prussic  acid 
to  cause  poisoning;  kernels  should  not  be 
eaten;  fresh-cut  branches  should  not  be  put 
where  cattle  can  get  at  them.  Seeds,  fresh 
leaves  and  twigs  of  red  buckeye  and  com- 
mon horse-chestnut  contain  poison.  The 
leaves  of  evergreen  laurels  have  killed  ani- 
mals eating  them.  Jimson  weed  (Jamestown 
weed,  thorn-apple  etc.)  getting  into  the  hay 
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of  cattle  proves  disastrous,  and  poisoning 
has  resulted  from  children  handling  flow- 
ers and  eating  seeds. 
It  is  a  weed  of  bushy 
habit;  it  grows  rank 
in  waste  places;  the 
stem  is  from  two  to 
five  feet  high;  the 
,  leaves  are  large  and 
flaccid,  the  showy 
flowers,  white  or  pur- 
ple in  color,  in  shape 
resemble  the  morn- 
ing glory,  but  have 
a  heavy,  unpleasant 
odor.  The  purple 
variety  is  especially 
poisonous.  The 
weeds  belong  to  the 
nightshade  family. 
It  grows  along  road- 
sides, in  pastures 
and  in  gardens.  See 
Chestnut's  Thirty 
Poisonous  Plants  of  the  United  States,  Farm- 
ers' Bulletin  86,  U.  S.  Department  of  Agri- 
culture. 

Poisons.  A  poison  may  be  defined  as 
"any  substance  or  matter  which,  when  in- 
troduced into  the  body  in  any  way,  can  de- 
stroy life  by  its  own  inherent  qualities  with- 
out acting  mechanically."  Poisons  are 
sometimes  classified  according  to  their 
source  as  mineral,  vegetable  and  animal; 
or,  more  generally,  according  to  their  action 
as  irritants,  narcotics  and  narcotic  irritants. 
The  irritants,  when  taken  in  ordinary  doses, 
produce  intense  vomiting  and  purging  and 
severe  abdominal  pain.  They  act  directly 
upon  the  stomach  and  intestines,  which 
they  inflame  and  frequently  corrode.  The 
narcotics  act  specially  on  the  brain  and 
spinal  cord.  Among  their  most  common 
symptoms  are  headache,  giddiness,  ob- 
scurity of  sight,  stupor,  loss  of  muscular 
power,  convulsions  and  finally  complete 
coma.  They  have  no  acrid,  burning  taste, 
and,  except  a  slight  fullness  of  the  cerebral 
vessels,  they  leave  no  clearly  marked  post- 
mortem appearance.  The  narcotico-irritants 
have  a  mixed  action.  At  varying  periods 
after  they  have  been  swallowed  they  produce 
stupor,  coma,  paralysis  and  convulsions, 
owing  to  their  effect  on  the  brain  and  spinal 
marrow.  As  examples  of  irritant  poisons 
we  may  mention  sulphuric,  nitric  and  oxalic 
acids  (in  doses  of  half  an  ounce  or  more), 
carbolic  acid,  arsenic,  corrosive  sublimate, 
blue  vitriol,  lunar  caustic  and  chloride  of 
antimony.  Among  the  narcotics  are  opium, 
belladonna,  alcohol,  ether,  India  hemp, 
chloral  and  chloroform.  The  narcotico- 
irritants  include  prussic  acid,  strychnine, 
nux  vomica,  hemlock,  aconite  and  nicotine 
(the  active  principle  of  tobacco).  The  evils 
resulting  from  the  use  of  alcohol  in  its 
various  fc-rrns  have  caused  laws  restricting 


or  prohibiting  the  sale  of  intoxicating 
liquors  to  be  passed  in  most  of  the  states 
of  the  Union;  and,  as  a  preventive  of  the 
evils  resulting  both  from  alcohol  and  tobacco 
nearly  all  the  states  have  laws  providing  for 
instruction  in  the  public  schools  as  to  the 
effect  of  narcotics  upon  the  brain  and  ner- 
vous system. 

Poisson  (pwd'son'),  Simeon  Denis,  an 
eminent  French  mathematical  physicist, 
was  born  at  Pithiviers,  June  21,  1781,  and 
died  at  Paris,  April  25,  1840.  He  was 
educated  at  the  Ecole,  Centrale  at  Fontaine- 
bleau  and  at  the  Ecole  Polytechnique  at 
Paris.  Only  four  years  after  entering  the 
latter  he  became  its  professor  of  mechanics 
and  analysis.  In  1812  he  was  elected  to  the 
Academy,  Among  his  most  important 
works  must  be  mentioned,  in  pure  mathe- 
matics, his  contributions  to  the  calculus  of 
variations  and  to  the  theory  of  probabilities; 
in  astronomy,  his  proof  of  the  stability  of 
the  solar  system;  in  physics,  his  very  im- 
portant theorems  in  electrostatics  and  in 
fluid  motion,  his  theory  of  capillarity  and 
his  mathematical  theory  of  heat.  His 
Mechanics  was  a  standard  textbook  for 
half  a  century.  See  Arago's  Notices  Bio- 
graphiques,  Vol.  2. 

Poitiers  (pwa'tya'"),  a  city  of  France, 
occupying  the  summit  and  slopes  of  a  hill 
at  whose  base  flow  Clain  and  Boivre  Rivers. 
Before  the  French  Revolution  it  had  a 
large  number  of  religious  edifices,  which 
even  yet  are  quite  numerous.  Within  and 
about  the  city  are  numerous  Roman  and 
Celtic  remains,  and  here,  in  1882,  the 
remains  of  an  entire  Gallo-Roman  town 
were  ^discovered,  with  temple,  baths  and 
streets  spread  over  14  acres.  In  the  vicinity 
of  Poitiers'  Alaric  II,  the  Visigoth  was 
defeated  and  slain  by  Clovis  in  507,  and 
between  Poitiers  and  Tours  Charles  Martel 
won  his  great  victory  in  732  over  the  Sara- 
cens under  Abd-ur-Rahman.  On  Sept.  19, 
1356,  about  five  miles  north  of  the  city, 
Edward  the  Black  Prince,  with  only  12,- 
ooo  or  14,000  English  and  Gascon  troops, 
defeated  about  60,000  of  the  troops  of 
King  John  of  France,  killing  11,000  and 
taking  more  than  2,000  prisoners.  Popu- 
lation 39,302. 

Po'land  (called  by  the  natives  Polska,  a 
word  of  the  same  root  as  pole,  a  plain), 
a  former  kingdom  of  Europe,  was,  before 
its  partition  by  Austria,  Russia  and  Prussia, 
bounded  on  the  north  by  the  Baltic  Sea 
and  the  Russian  provinces  of  Riga  and 
Pskof ;  on  the  east  by  the  Russian  provinces 
of  Smolensk,  Tchermgoff ,  Poltava  and  Kher- 
son; on  the  south  by  Bessarabia,  Moldavia 
and  the  Carpathian  Mountains;  and  on  the 
west  by  the  Prussian  provinces  of  Silesia, 
Brandenburg  and  Pomerania.  Its  greatest 
length  from  north  to  south  was  a  little 
more  and  from  east  to  west  a  little  less 
than  700  miles,  embracing  an  area  of  about 
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280,000  square  miles.  This  extensive  tract 
(now  greatly  contracted)  is  crossed  only  by 
one  range  of  hills,  which  rises  from  the 
north  of  the  Carpathian  Mountains  and 
runs  northeastward,  forming  the  watershed 
between  the  rivers  which  flow  into  the 
Baltic  and  Black  Seas.  Much  of  the  soil 
is  rich  pasture-land,  and  considerable  is 
occupied  with  forests  of  pine,  birch  and 
cak.  There  is  no  real  Polish  history  till 
the  reign  of  Mieczyslaw,  962-92.  He  be- 
came a  convert  to  Christianity,  and  Poland 
took  her  place  as  one  of  the  political  powers, 
which  she  continued  to  hold  till  the  close 
of  the  1 8th  century,  when  her  independence 
was  destroyed  and  her  territory  divided 
between  Austria,  Russia  and  Prussia.  The 
first  partition  of  Poland  took  place  in  1772, 
when  Russia  seized  42,000  square  miles  of 
her  territory,  Prussia  13,000  and  Austria 
27,000.  In  1793,  after  a  fruitless  resistance 
to  the  united  forces  of  Russia  and  Prussia, 
Poland  suffered  another  loss  of  territory, 
Russia  taking  possession  of  96,000  square 
miles  and  Prussia  of  22,000.  The  Poles 
became  desperate,  and  there  was  a  gen- 
eral uprising  of  the  people  against  the  in- 
vaders. The  Prussians  were  compelled  to 
retreat  to  their  own  country,  and  the  Rus- 
sians were  several  times  routed.  But 
Austria  engaged  in  the  contest,  and  fresh 
Russian  troops  also  arrived.  Kosciusko  (q.v.) 
being  defeated  and  taken  prisoner  at  the 
battle  of  Maciejowice,  the  Russians  entered 
Warsaw  (1813)  and  the  Polish  kingdom 
came  to  an  end.  In  the  third  and  last 
partition  of  Poland  the  remainder  of  the 
country  was  divided  as  follows :  Russia, 
49,018  square  miles  (all  of  Poland  she  now 
owns);  Prussia,  21,000;  Austria,  18,000. 
King  Stanislaus  resigned  his  crown,  and 
died  at  St.  Petersburg  in  1798.  The  main 
causes  of  the  downfall  of  Poland,  in  addi- 
tion to  the  greed  and  selfishness  of  the 
European  powers,  were  the  want  of  union 
and  patriotism  among  the  nobles;  the  want 
of  a  national  middle-class,  the  trade  of  the 
country  being  almost  entirely  in  the  hands 
of  the  Jews  and  Germans;  the  intolerance 
of  the  Jesuits;  the  weakness  of  the  kings; 
and  the  want  of  natural  frontiers.  To-day 
Poland  forms  a  government  department  of 
Russia,  embracing  ten  provinces  and  a 
population  of  11,671,800.  In  1864  it 
was  deprived  of  its  administrative  inde- 
pendence. In  1868  it  was  incorporated  as 
an  integral  part  of  the  czar's  dominions; 
trial  by  jury  was  abolished,  and  the  official 
use  of  Polish  prohibited.  There  are  two 
main  parties:  the  Nationalists  and  the 
Socialists,  both  equally  opposed  to  Russian 
government. 

Po'Iar  Bear.     See  BEAR. 

Polar  Circle.     See  ARCTIC  CIRCLE. 

Polar  Ex'plora'tion.  The  original  mo- 
tive of  the  English  in  exploring  ,the  arctic 
seacoast  was  to  disco-\^r  ~a~  "rb'^te  to  the 


wealthy  countries  of  eastern  Asia  and  to 
share  in  the  traffic  formerly  monopolized 
by  Spain  and  Portugal.  Thus  atose  at- 
tempts both  to  sail  eastward  along  the 
north  of  Europe  and  Asia  and  westward 
across  the  Atlantic.  Hence  arose  the  terms, 
northeast  passage  and  northwest  passage. 
Some  have  traced  the  history  of  arctic 
exploration  to  the  time  of  King  Alfred, 
but  Cabot's  discovery  of  Labrador  and 
Newfoundland  in  1497  may  be  deemed  the 
first  step  in  the  exploration  of  American 
-polar  regions.  Frobisher  first  sailed  in  1576, 
and  in  1585-8  the  great  navigator  Davis 
sailed  up  the  strait  bearing  his  name  and 
coasted  the  west  of  Greenland,  the  "  land 
of  desolation."  Hudson,  who  had  for- 
merly tried  the  northeast  passage  in  1610, 
discovered  the  great  bay  and  strait  that 
bear  his  name.  From  the  size  of  the  bay 
he  thought  it  was  a  part  of  the  Pacific 
Ocean,  but  this  was  disproved  by  Button, 
the  next  English  explorer,  two  years  later. 
After  the  expedition  of  Fox  and  James  in 
1631,  which  led  only  to  the  partial  explora- 
tion of  what  was  then  named  Fox  Channel, 
the  North  American  coast  was  neglected 
for  more  than  a  century.  In  the  reign  of 
George  III  there  was  a  revival  of  English 
zeal  in  naval  adventure  and  discovery. 
Captain  Phipps  (afterwards  Lord  Mul- 
grave)  sailed  in  1773  to  Spitzbergen,  where 
the  heavy  pack-ice  kept  him  for  nearly  a 
month  from  proceeding  further  north.  He 
finally  reached  80°  N.,  but  Cook,  who  made 
the  next  attempt  could  only  penetrate  to 
70°  45'.  After  these  failures  there  was  no 
further  effort  until  1806,  when  Scoresby 
explored  Jan  Mayen  Island  and  the  eastern 
coast  of  Greenland.  The  famous  expedi- 
tion of  Sir  John  Franklin  (q.  v.)  left  Eng- 
land, May  1 8,  1845,  his  object  being  to 
reach  Bering  Strait  from  Lancaster  Sound. 
In  70°  N.  and  98°  W.  the  ships  were  be- 
set. Among  expeditions  in  search  of  Frank- 
lin was  that  of  Collinson  and  McClure, 
which  sailed  to  Bering  Strait  in  1850. 
Fixed  in  the  ice  on  its  voyage  eastward, 
McClure's  ship  was  rescued  next  spring 
about  60  miles  west  of  Barrow  Strait. 
Belcher  now  turned  toward  the  Atlantic, 
and  thus  McClure  reached  England  in  1854, 
after  traversing  the  northwest  passage  from 
ocean  to  ocean.  He  therefore  received  the 
honor  of  knighthood,  and  $50,000  was  voted 
by  Parliament  to  him  and  his  crew.  Sev- 
eral routes  are  now  completely  mapped 
between  Davis  Strait  and  Bering  Strait; 
but  the  northwest  passage  has  proved 
valueless  for  commercial  purposes. 

More  recent  explorations  north  of  America 
added  little  to  geographical  knowledge, 
however  interesting  their  scientific  aspects. 
The  expedition  of  Kane  and  Hayes  in 
1853-5  reached  Cape  Constitution  in  82°  N., 
and  saw  what  appeared  to  be  an  open 
polar  sea.  In  1871  Captain  C.  F.  Hall 
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sailed  from  New  London,  United  States, 
and  reached  82°  16'  N.,  which  was  sur- 
passed in  1876  by  the  English  expedition 
under  Captain  Nares.  More  famous  and 
more  disastrous  was  the  Lady  Franklin 
Bay  expedition  of  1881  under  A.  W.  Greely 
(q.  v.).  In  October,  i88,j,  Greely  landed  at 
Cap*  Sabine,  one  of  the  feleakest  spots  in  the 
arctic  regions,  and  there,  in  June,  1884,  Com- 
mander Schley  found  the  six  men  who  still 
survived.  In  1869-70  Captain  Coldewey's 
expedition  reached  77°  on  the  east  of  Green- 
land. The  Jeanette  expedition  under  Com- 
mander De  Long  (q.  v.),  sent  by  the  New 
York  Herald  in  1879  to  push  north  by  Bering 
Strait,  ended  in  disaster,  the  vessel  being 
ice-crushed  in  June,  1882. 

In  the  summer  of  1886,  Robert  E.  Peary 
(q.  v.)  advanced  one  hundred  miles  on  the  ice- 
cap of  northern  Greenland  due  east  from  the 
head  of  Disco  Bay,  reaching  an  altitude  of 
7500  ft.  In  1888  Nansen  crossed  the  ice-cap 
in  southern  Greenland  from  east  to  west,  at- 
taining an  altitude  of  9000  ft.  Peary  set  out 
again  June  6,  1891,  reached  McCormick  Bay 
July  24,  and  established  his  winter  quarters 
there,  his  ship  commanded  by  Heilprin  return- 
ing home.  Starting  northward  May  14,  1892, 
across  the  inland  ice-cap  of  Greenland  he 
reached  the  unknown  northern  part  of  the 
east  coast  of  Greenland  July  4,  at  Navy  Cliff, 
Independence  Bay.  In  1892  Heilprin  came 
north  again  for  the  expedition  and  it  returned 
home,  having  determined  the  northern  limits 
of  the  Greenland  ice-cap.  In  the  same  year 
Jackson,  under-  the  patronage  of  Sir  Alfred 
Harmsworth,  explored  Franz  Josef  Land.  In 
1895  Peary  again  crossed  the  ice-cap  to  In- 
dependence Bay  but  was  compelled  by  lack  of 
food  to  return  without  having  accomplished 
much  beyond  his  previous  trip. 

A  noteworthy  attempt  was  made  by  Nansen, 
who,  having  constructed  a  ship  after  his  own 
designs,  permitted  it  to  be  frozen  into  the  ice- 
pack of  Kara  Sea  in  1893,  and  with  the  ice 
his  ship  was  drifted  across  the  frozen  seas.  He 
had  hoped  to  come  out  of  the  ice  between  Ice- 
land and  Spitzbergen;  but,  the  ice-pack  not 
floating  so  far  north  as  he  had  supposed,  he 
left  the  ship  and  sought  to  go  further  on  foot. 
At  last  he  was  obliged  to  turn  back;  and  he 
reached  Franz  Josef  Land  in  1895  and  returned 
to  Norway  in  1896.  His  furthest  north  was 
86°  15'. 

In  1897  Peary  brought  home  the  three  great 
Cape  York  meteorites  which  he  had  discovered 
in  1894.  1°  1898-1902  Peary  went  north  again 
and  was  gone  over  four  years  and  three  months. 
In  this  expedition  he  rounded  the  northern 
end  of  Greenland,  and  proved  conclusively  its 
insularity.  He  reached  83°  17'  N.  Lat.,  on  the 
sea  ice  north  of  Grant  Land.  The  Duke  of 
Abruzzi,  who  sailed  in  1899,  reached  a  point 
19  geographical  miles  nearer  the  goal  sought 
than  had  been  reached  by  Nansen,  Cagni,  his 
captain  reaching  86°  33'.  In  1898-1901  Sver- 
drup  made  extensive  explorations  in  EUesmere 


Land.  In  1905  Peary  made  another  attempt  in 
his  ship  the  Roosevelt,  built  for  him  by  the  Peary 
Arctic  Club.  With  the  ship  he  reached  82°  27' 
N.  Leaving  his  ship  in  Feb.,  1906,  he  pushed 
forward  with  dog-sledges  and  reached  87  6'  N., 
the  furthest  north.  In  1903-06  Amundsen  (q.  v.) 
determined  the  northern  magnetic  pole  and 
traversed  the  northwest  passage  from  the 
Atlantic  to  the  Pacific.  In  1906-08  Leff  ing  well, 
Mikkelsen  and  Skarkersen  explored  unknown 
Beaufort  Sea,  north  of  Alaska  and  west  of  Parry 
Archipelago.  Well  man  tried  to  sail  by  airship 
from  Spitzbergen  to  the  pole. 

In  1909  came  the  announcement  that  the 
long  sought  goal — the  North  Pole — had  been 
reached.  Dr.  Frederick  A.  Cook(g.  v.)  who 
went  on  a  cruise  in  arctic  waters  in  the  sum- 
mer of  1907.  announced  from  Copenhagen 
Sept.  2,  1909,  that  he  had  found  the  Pole 
April  21,  1908.  Five  days  later  Commander 
Robert  E.  Peary  reported  by  wireless  mes- 
sage from  Labrador  that  he  had  planted  the 
flag  at  the  Pole  April  6,  1909. 

Dr.  Cook's  account  of  his  expedition  re- 
lated that  during  the  winter  of  1907-8  at 
Annootok  on  the  west  coast  of  Greenland, 
he  gathered  an  equipment  of  sledges,  men, 
dogs  and  provisions  and  on  Feb.  19,  1908, 
started  north.  Advancing  into  the  polar 
sea,  on  March  18  he  sent  back  a  part  of  his 
men  and  dogs  and  when  the  crossing  of  the 
polar  pack  was  begun  the  train  was  further 
reduced  to  two  men  and  twenty-six  dogs. 
With  these  he  started  on  his  final  dash  of 
four  hundred  and  sixty  miles  to  his  goal, 
which  he  reached  on  April  21,  1908.  Re- 
maining there  for  two  days  forsaking  obser- 
vations, he  began  the  return  journey  April 
23  Delayed  by  unfavorable  conditions  and 
baffled  by  westerly  drift,  he  struggled  south- 
ward, was  carried  down  to  Crown  Prince 
Gustav  Sea,  wintered  on  Jones  Sound,  and 
the  shore  of  Greenland  was  finally  reached 
April  15,  1909. 

Cook's  claim  was  promptly  challenged  by 
Peary,  and  was  assailed  from  many  sources. 
To  his  critics  Cook  replied:  "I  honestly  be- 
lieve I  have  found  the  North  Pole,  and  I  am 
willing  to  submit  all  my  evidence  to  compe- 
tent scientists,  astronomers  and  explorers." 
He  later  submitted  his  records  to  a  committee 
of  scientists  appointed  by  the  University  of 
Copenhagen,  with  the  result  that  on  exami- 
nation his  proofs  were  found  insufficient,  his 
claim  was  discredited  and  his  honorary 
degree  of  Doctor  of  Science  which  had  been 
conferred  upon  him  by  the  University  was 
withdrawn.  Cook's  narrative  describes 
conditions  near  the  pole  in  harmony  with 
Peary's  testimony  in  respect  to  temperature, 
ice  surface  and  absence  of  land.  This  coin- 
cidence is  held  by  Cook's  friends  to  indicate 
that  he  really  reached  that  region,  even 
though  through  lack  of  scientific  knowledge 
he  was  not  able  to  establish  his  claim. 

The  Peary  expedition  sailed  from  New 
York  in  the  steamer  Roosevelt  in  July,  1908, 
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and  reached  Etah,  Greenland,  August  8.  It 
passed  the  winter  at  Cape  Sheridan,  engaged 
in  hunting  trips  and  pushing  supplies  to  Cape 
Columbia  where  a  supply  depot  was  estab- 
lished. Leaving  the  Roosevelt  a  start  was 
made  for  the  Pole  by  dog  train  on  Feb.  15, 
1909,  the  expedition  being  divided  into  six 
sections  which  started  on  successive  days. 
The  entire  expedition  comprised  7  white 


At.  87°  48'  the  fourth  and  last  supporting 
party  turned  back  under  command  of  Capt. 
Bartlett  of  the  Roosevelt.  Peary,  now  the 
only  remaining  white  man,  with  Hensen,  the 
Negro  who  had  been  with  him  on  a  former 
expedition,  and  four  Eskimos  now  pushed 
forward  with  all  possible  speed.  Conditions 
were  favorable,  the  ice  comparatively  free 
from  obstacles,  the  temperature  rose  to  15° 
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men,  19  Eskimos,  140  dogs  and  23  sledges. 
From  Cape  Columbia  the  course  was  due 
north  over  the  ice.  Sections  of  the  expedition 
were  sent  back  from  time  to  time,  reducing 
the  outfit  with  the  advance  northward. 
Prof.  Ross  G.  Marvin  of  Cornell  University, 
who  turned  back  at  86°  38'  in  charge  of  the 
third  supporting  party,  was  drowned  April 
10,  when  45  miles  north  of  Cape  Columbia. 


below  zero,  and  rapid  progress  was  made.  A 
march  of  thirty  miles  was  recorded  on  the 
last  day.  At  last  on  April  6  the  Pole  was 
reached.  Here  thirty  hours  were  spent  in 
taking  observations,  taking  photographs,  plant- 
ing flags  etc.  The  return  trip  was  over  the 
trail  that  had  been  made.  Cape  Columbia 
was  reached  on  April  23,  and  the  Roose- 
velt at  Cape  Sheridan  four  days  later. 
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Sailing  south  July  18,  Indian  Harbor  was 
reached  Sept.  5,  from  which  point  the  wire- 
less message  was  sent  to  the  world. 

Both  Peary  and  Cook  state  that  conditions 
for  travel  were  more  favorable  in  the  region 
near  the  Pole  than  in  lower  latitudes.  The 
ice  was  less  rough,  there  were  fewer  leads, 
fewer  ridges  formed  by  ice  pressure,  and  the 
temperature  was  not  so  low.  Cook  reported 
a  temperature  of  83  degrees  below  zero  at 
Ellesmere  Sound.  Peary  reported  a  min- 
imum of  59  below  between  the  84th  and 
8sth  parallel,  while  at  the  8gth  the  tem- 
perature rose  to  1 5  below,  and  at  the  Pole  the 
minimum  was  33  below  zero.  Cook  reported 
a  minimum  of  38°.  There  was  no  land  and 
no  life;  a  dead  sea  of  ice  and  snow. 

Few  attempts  to  penetrate  the  unknown 
regions  of  the  southern  or  antarctic  pole 
were  made,  after  the  expeditions  of  Wilkes, 
d'Urville  and  Ross  (1839-43),  until  recent 
years.  Knowledge  of  these  regions  is  valu- 
able only  from  a  scientific  point  of  view. 
But  in  1892  Larsen  of  Norway  discovered 
fossils  in  64°  10'  S.,  57°  W.,  which  interested 
him  as  showing  that  the  antarctic  regions 
were  once  covered  by  coniferous  trees. 
Next  year  Larsen  led  an  expedition  through 
this  region,  reaching  68°  10'  S.  and  60°  W. 
The  coasts  were  high,  rocky  and  [mostly 
covered  with  ice.  Seven  islands  were  dis- 
covered, two  covered  with  volcanoes.  In 
1894  Foyn,  visiting  the  southern  seas  in 
search  of  whales,  reached  74°  S.,  and  on  Jan. 
23,  1895,  a  landing  was  made  at  Possession 
Island.  The  first  vegetable  growth  (a 
lichen)  ever  found  within  the  antarctic 
circle  was  found  at  Cape  Adare  and  Pos- 
session Island  by  C.  E.  Borchgrevink,  a 
Norwegian,  while  upon  this  expedition. 
Part  of  the  lands  supposed  by  previous 
explorers  to  constitute  islands  were  found 
to  be  joined  to  the  main  land  of  the  ant- 
arctic continent;  and  lands  supposed  to  be 
islands  by  the  earliest  explorers  were 
found  to  be  surrounded  by  water.  In 
1898-9  a  British  expedition  under  Borchgre- 
vink reached  78°  50'  S.  In  1901  English, 
German  and  Norwegian  expeditions  sailed  to 
see  whether  there  is  an  antarctic  continent. 
In  1904  Charcot  of  France  wintered  off  the 
western  coast  of  Graham  Land,  south  of 
Cape  Horn,  and  in  1908  he  headed  another 
French  expedition.  Arctowski,  a  member 
of  the  Belgica  expedition  of  1897-9  organized 
a  Belgian  expedition  in  1908  to  make  a  cir- 
cumpolar  voyage,  with  special  attention  to 
the  region  between  Graham  and  King  Ed- 
ward Lands. 

In  August,  1901,  an  antarctic  expedition 
sailed  from  England  on  the  Discovery,  in 
command  of  Captain  Scott,  reached  Victoria 
Land  in  December  and  wintered  at  the  foot 
of  Mt.  Erebus.  In  September,  the  beginning 
of  the  antarctic  spring,  Captain  Scott  pushed 
forward  with  a  sledge  party  and  reached  82 
degrees  and  17  seconds,  the  farthest  south  up 


to  that  date.  This  expedition  was  followed 
by  that  of  Lieutenant  Shackleton,  who  sailed 
from  England  on  the  Nimrod  in  August,  1907. 
Shackleton  left  Lyttleton,  New  Zealand, 
Jan.  i,  1908,  and  reached  McMurdo  Sound, 
where  winter  quarters  were  established  on 
Cape  Royds.  September  22  a  division  was 
sent  in  search  of  the  magnetic  pole,  and  on 
Oct.  28  Shackleton  with  three  others  started 
on  the  long  sledge  journey  toward  the  South 
Pole.  During  nearly  the  whole  course  they 
were  beset  with  hardships  and  perils.  A 
final  march  was  made  January  9,  1909,  and 
latitude  88°  23'  was  reached,  one  hundred 
and  eleven  miles  from  the  Pole,  the  altitude 
being  between  10,000  and  11,000  feet  above 
the  sea  level. '  Both  food  and  endurance 
were  so  nearly  exhausted  that  to  go  further 
was  out  of  the  question.  Returning  Shackle- 
ton  reached  New  Zealand  March  22,  1909. 
The  results  of  the  expedition  were  important. 
The  Magnetic  Pole  was  located  at  75°  45' 
south,  longitude  145°.  It  was  established 
that  the  Great  Southern  Ice  Barrier  is 
bounded  by  mountains  running  in  a  south- 
easterly direction  from  78°  south  to  85° 
south  at  least,  and  that  an  immense  glacier 
leads  to  a  plateau  over  10,000  feet  above 
the  sea  level,  on  which  is  situated  the  geo- 
graphical South  Pole.  Rock  formations 
show  that  at  some  period  a  warm  climate 
'prevailed  in  these  regions. 

Stimulated  by  Shackleton's  report,  and 
also  by  Peary's  capture  of  the  North  Pole, 
no  less  than  five  expeditions  soon  followed 
in  search  of  the  South  Pole — Capt.  Scott's 
(English),  Dr.  Mawson's  (Australian),  Lieut. 
Shirase's  (Japanese),  Lieut.  Filchner's  (Ger- 
man) and  Roald  Amundsen's  (Norwegian). 
The  prize  was  won  by  Amundsen,  who  sailed 
from  Norway  in  1910,  in  the  Fram,  the 
vessel  in  which  Nansen  had  sought  the 
North  Pole.  He  reached  Whales  Bay  early 
in  1911,  and  there  went  into  winter  quarters. 
He  pushed  on  in  February  as  far  as  84°  south 
latitude  and  established  depots  of  food  sup- 
plies at  intervals,  returning  to  winter  quar- 
ters. The  sun  disappeared  April  22  and  re- 
turned Aug.  24.  On  Sept.  8  he  started  for 
the  Pole.  Finding  conditions  unfavorable 
he  returned  to  winter  quarters  and  waited 
until  Oct.  20,  when  with  5  men,  4  sledges, 
and  52  dogs  he  again  started  south.  On  Nov. 
17  he  reached  the  great  ice  barrier,  latitude 
85°,  and  climbed  to  the  top  of  the  polar 

Elateau,  to  a  height  of  10,000  feet.  Here 
e  killed  24  dogs,  and  with  18  dogs  and 
three  sledges  pushed  on  over  a  vast  plateau 
clad  in  snow  and  glacier  ice,  reaching  the 
Pole  Dec.  14.  Here  he  remained  three  days. 
On  the  1 6th  he  took  observations  every  hour 
for  24  hours,  and  located  the  Pole  in  a  vast 
plain,  which  he  named  King  Haakon  yil 
Plateau.  Here  he  planted  the  Norwegian 
flag  and  a  Fram  pennant.  Returning  he 
reached  his  winter  quarters  Jan.  25,  and  on 
March  7  from  Tasmania  he  announced  by 
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cable  that  he  had  attained  the  Pole.  Amund- 
sen found  the  temperature  at  the  Pole  only 
9.4°  below  zero  in  Antartic  summer.  Scott 
reached  the  Pole  also  and  found  Amundsen's 
records  but  perished  on  his  return  journey. 
(See  SCOTT,  CAPTAIN  R.  F.) 
Polar  Lights.  See  AURORA  BOREALIS. 
Polar'ity.  This  is  a  term  difficult  to 
define,  except  by  such  examples  and  illus- 
trations as  the  two  poles  of  the  earth 
(ends  of  the  axis  on  which  it  revolves) 
and  the  north  and  south  poles  of  a  mag- 
net. A  globe  or  sphere  not  in  motion 
presents  the  same  aspect  in  every  direction; 
but  let  it  begin  to  rotate  about  some  diam- 
eter, and  at  once  it  becomes  a  polar  body. 
Looked  at  from  one  end,  it  appears  to 
rotate  from  left  to  right  like  the  hands  of 
a  clock  or  watch;  looked  at  from  the  other, 
it  appears  to  rotate  in  a  counter  direction 
or  from  right  to  left.  To  any  one  in  the 
northern  hemisphere  looking  toward  the 
equator,  the  sun  and  other  heavenly  bodies 
appear  to  move  from  left  to  right;  but 
to  people  of  the  southern  hemisphere, 
facing  the  equator,  they  appear  to  move 
in  an  opposite  direction  or  from  right  to 
left.  Thus  we  see  that  such  terms  as  up 
and  down,  right  and  left,  can  be  defined 
only  by  applying  them  to  the  motion  or 
position  of  some  particular  object;  and 
the  rotation  of  any  object  may  be  used 
to  give  us  an  idea  of  its  polarity.  Per- 
haps the  most  familiar  example  of  polarity 
is  the  magnet.  Its  polarity  is  a  force 
polarity,  the  ends  or  poles  of  one  magnet 
having  a  selective  action  upon  the  ends 
or  poles  of  the  other.  This  particular 
action,  however,  is  only  one  among  many 
manifestations  of  magnetism;  and  the  gen- 
eral tendency  among  scientists  is  to  ex- 
plain all  magnetic  phenomena  as  essentially 
rotational,  the  difference  in  the  poles  of 
the  magnet  being  accounted  for  by  the 
theory  of  revolving  currents  of  electricity 
in  planes  perpendicular  to  the  direction 
of  the  magnetic  force. 

Po'lariza'tion  of  Light.  In  the  evi- 
dence which  is  ordinarily  adduced  for  think- 
ing that  light  con- 
sists in  a  wave- 
motion  of  the 
ether  nothing  is 
said  as  to  whether 
light  vibrations 
are  longitudinal, 
as  is  the  case  with 
sound,  or  trans- 
TOURMALINE  PLATES  versal,  as  is  the 
case  with  water-waves.  The  phenomenon 
which  answers  this  question  decisively  is 
the  polarization  of  light. 

The  facts  are  as  follows :  If  we  take  a 
thin  slice  of  a  tourmaline  crystal,  cut 
parallel  to  its  crystallographic  axis,  and 
examine  the  light  which  passes  through 
>*.  from  any  ordinary  source  of  illumina- 


itpn,  say  the  sky,  we  shall  find  the  trans- 
mitted light  of  a  greenish,  olive  color.  It 
we  take  a  second  crystal  exactly  like  the 
preceding,  and  place  it  on  top  of  the  first 
crystal,  in  such  a  way  that  the  axes  of  the 
two  are  parallel,  we  shall  find  the  light 
transmitted  as  before,  only  with  greater 
absorption,  since  it  now  has  to  pass  through 
a  greater  thickness.  Suppose,  however,  that 
we  rotate  one  crystal  upon  the  other,  so 
that  their  axes  no  longer  are  parallel  al- 
though their  faces  remain  in  contact;  we 
shall  find  that  the  second  crystal  becomes 
less  and  less  able  to  transmit  the  light 
delivered  to  it  by  the  first  crystal  and 
when  the  second  crystal  has  been  so  turned 
as  to  have  its  axis  at  right  angles  to  the 
axis  of  the  first  crystal,  no  light  at  all  will 
pass  through  both  crystals.  This  latter  posi- 
tion is  shown  in  B,  Fig.  i;  the  former  posi- 
tion, with  axes  parallel,  is  shown  at  A, 
Fig.  i.  The  ray  of  light  is  here  to  be 
imagined  as  falling  upon  the  plate  of  tour- 
maline in  a  direction  which  is  perpen- 
dicular to  the  plane  of  the  drawing.  Either 
crystal  alone  will  transmit  the  original  ray 
however  the  crystal  be  placed;  but  either 
crystal  alone  behaves  very  differently  to- 
ward a  ray  which  has  once  passed  through 
a  piece  of  tourmaline.  In  fact  the  passage 
of  the  ray  through  the  tourmaline  has 
given  it  a  new  property;  for  it  now  be- 
haves differently  in  different  azimuths. 
[  An  azimuth  is  an  arc  of  the  horizon  inter- 
cepted between  the  meridian  of  the  place 
and  a  vertical  circle  passing  through  the 
center  of  any  object.]  Such  a  ray  is  said 
to  be  polarized.  The  fact  that  it  has  differ- 
ent properties  on  different  sides,  so  to 
speak,  proves  that  light-waves  must  be 
transversal.  If  the  disturbance  in  the 
ether  were  "end  on,"  as  in  the  case  of 
sound,  it  could  not  possibly  make  any 
difference  how  one  rotated  the  tourmaline 
through  which  the  light  is  viewed. 

In  the  early  part  of  the  igth  century 
it  was  discovered  by  Malus  that  light  which 
has  been  reflected  from  any  polished  sur- 
face has  this  property,  which  is  called 
polarization,  in  a  greater  or  less  degree; 
and  when  reflection  occurs  at  a  definite 
angle,  known  as  the  angle  of  polarization, 
the  reflected  beam  is  almost  completely 
polarized.  It  has  been  proved  by  Hertz 
and  Trouton  that  the  vibrations  in  polar- 
ized light  are  at  right  angles  to  the  plane 
of  polarization. 

Pol'der,  in  the  Netherlands,  is  land  be- 
low the  level  of  the  nearest  water,  which, 
originally  a  morass  or  lake,  has  been  drained 
and  brought  under  cultivation.  An  em- 
bankment forming  a  canal  high  enough  to 
carry  the  water  to  the  sea  or  a  river  is  made 
and  apparatus  for  lifting  the  water  is  placed 
at  one  or  more  points.  If  the  lake  deepens 
toward  the  center,  several  canals  become 
necessary,  formed  at  different  levels  as  the 
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water  surface  lessens,  a  connection  being 
maintained  with  each  other  and  with  the 
first  or  outer  canal  which  carries  the  water 
to  the  sea  or  river.  In  Schermer  Polder  in 
North  Holland  are  four  canal  levels,  the 
land  between  them  forming  long  parallelo- 
grams. 

Pole'cat,  a  carnivourous  animal  with  a 
long,  slim  body  like  a  weasel.  Four  species 
inhabit  the  northern  hemisphere.  The 
common  polecat  of  Europe  is  dark  brown 
above  and  black  below.  Its  fur  is  of  little 
value.  They  sleep  by  day,  and  at  night 
plunder  poultry-yards  and  dove-cotes.  They 
feed  also  on  rabbits,  rats,  mice  and  birds. 
Very  similar  species  are  found  in  Siberia, 
Tibet  and  North  America.  These  animals 
emit  a  foul  odor  when  disturbed.  The  ferret 
is  a  domesticated  variety  of  polecat.  In  the 
United  States  the  name  sometimes  is  ap- 
plied to  the  skunk  incorrectly. 

Poles  (Greek  polos,  a  turning  point),  in 
geography  are  the  two  extremities  of  the 
axis  round  which  the  earth  revolves,  the 
north  pole  being  90°  north  of  the  equator 
and  the  south  pole  90°  south.  In  astronomy 
the  poles,  which  for  distinction  are  called 
celestial  poles,  are  those  points  in  the 
heavens  to  which  the  earth's  axis  is  directed 
and  round  which  the  heavens  seem  to  re- 
volve. Unfortunately  no  stars  mark  the 
exact  position  of  the  celestial  poles,  and 
therefore  the  polestar  is  used  for  this  pur- 
pose, its  exact  position  being  determined 
by  noting  the  point  between  its  upper  and 
lower  culminations.  The  term  poles  also, 
has  a  wider  application  as  denoting  the 
extremities  of  a  line  passing  through  the 
center  of  a  great  circle  perpendicular  to  its 
plane.  Thus  we  have  the  poles  of  the 
horizon  (which  are  the  zenith  and  the  nadir) , 
the  poles  of  the  ecliptic  and  the  poles  of  a 
meridian.  In  the  same  sense  the  terrestial 
and  celestial  poles  are  spoken  of  as  the 
poles  of  the  equator  and  the  equinoctial, 
respectively.  Poles  in  physics  denote  those 
points  of  a  body  at  which  its  attractive  or 
repulsive  force  is  concentrated. 

Pole'star  or  Pola'ris,  the  star  nearest 
to  the  northern  pole  of  the  celestial  quarter. 
The  star  which  at  present  goes  under  the 
name  of  the  polestar  is  Alpha  in  the  con- 
stellation of  Ursa  Minor.  This  star,  how- 
ever, is  a  little  more  than  i°  from  the 
north  pole  and  has  a  sensible  motion 
around  it.  This  star  will  in  about  2,100 
A.  D.  come  within  28'  of  the  north  pole  of 
the  heavens,  and  then  recede.  Two  thou- 
sand years  ago  Beta  of  Ursa  Minor  was  the 
polestar,  and  about  2,300  B.  C.  Alpha  in 
the  constellation  of  the  Dragon  was  not 
more  than  10'  from  the  north  pole,  while 
12,000  years  after  the  present  time  the 
bright  star  Vega  in  Lyra  will  be  within 
5°  of  it. 

Pole-Vault'ing  is  one  of  the  sports  called 
field-events.  It  consists  in  leaping  over 


a  bar  by  means  of  a  pole.  Usually  this  is 
1 6  feet  long.  The  contestant  grasps  the 
pole  above  his  head,  measures  the  height 
of  the  bar  with  his  eye,  and  runs  forward. 
At  a  certain  distance  from  the  bar  he 
thrusts  the  pole  into  the  ground,  leaps  up, 
and  throws  himself  forward  and  up  over 
the  bar,  at  the  same  time  flinging  the  pole 
behind  him.  Generally  three  trials  at 
different  heights  are  made.  The  highest 
record  is  12  feet  nine  inches. 

Police  (po-lesr)  are  aA  organized  force  — 
especially  in  towns  and  cities  —  for  the 
preservation  of  peace  and  order  and  the 
prevention  of  crime.  This  definition  ap- 
plies more  particularly  to  the  police  of 
the  United  States  and  of  England,  as  the 
police  of  most  European  countries  have 
much  wider  functions,  and  are  often  used 
by  rulers  and  ministers  for  political  pur- 
poses and  in  a  more  or  less  oppressive  man- 
ner. The  existing  sytem  of  police  admin- 
istration in  England  is  of  recent  origin, 
and  many  features  of  it  were  introduced 
during  the  reign  of  Queen  Victoria.  In 
the  early  periods  of  English  history  there 
was  no  such  thing  as  a  separate  body  of 
police,  the  responsibility  for  the  mainte- 
nance of  the  peace  being  imposed  on  each 
hundred  or  tithing  and  the  individuals 
composing  these  divisions  being  held  jointly 
liable  for  the  consequences  of  any  violations 
of  law  which  occurred  within  their  limits.  In 
the  larger  towns  the  inhabitants  of  the 
various  wards  kept  watch  within  their 
limits,  special  watchmen  being  gradually 
introduced ;  but  these  duties  of  watch  and 
ward  were  performed  very  inefficiently, 
and  crimes  were  committed  with  marked 
impunity,  especially  in  London  and  other 
large  cities.  Dunng  the  i8th  century- 
various  efforts  were  made  to  remedy  this 
state  of  things  in  London  and  to  secure  a 
more  efficient  administration  both  in  the 
prevention  and  detection  of  crime;  but  the 
results  obtained  were  very  unsatisfactory. 
In  1829  Sir  Robert  Peel  organized  the 
metropolitan  police,  placing  the  new  force 
under  the  control  of  the  secretary  of  state, 
and  since  that  time  the  police  of  counties 
and  boroughs  have  been  organized  upon 
the  same  principles  as  the  metropolitan 
police,  except  that  they  are  under  the  local 
authority.  The  strength  of  this  body  of 
metropolitan  police  was  19,761  in  1911;  31 
superintendents,  604  inspectors,  2,620  ser- 
geants and  16,506  constables.  The  City 
of  London  police-force  numbers  1,180  men, 
exclusive  of  those  on  private  service  and 
detective  duty  and  of  those  known  as 
metropolitan  police.  The  police-force 
throughout  the  kingdom  is  a  civil,  not  a 
military  body,  with  the  exception  of  the 
royal  Irish  constabulary,  which  is  more 
military  than  civil.  This  force  is  directly 
under  the  Irish  government,  and  its  mem- 
bers are  armed  and  drilled  as  soldiers.  It 
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consisted  in  1905  of  11,338  members  under 
the  command  of  an  inspector-general,  each 
county  being  supervised  by  a  county-in- 
spector and  divided  into  separate  districts 
over  which  are  placed  district-inspectors. 
Below  these  officers  are  sergeants  and  con- 
stables, trained  in  the  use  of  arms  and  dis- 
ciplined as  soldiers.  The  police-force  of 
Scotland  numbered  5,356  and  of  England 
and  Wales  45,202. 

In  the  United  States  each  town  or  city 
has  its  separate  administration;  but,  in 
general,  the  police-system  is  much  like  that 
of  England.  The  present  police  organiza- 
tion of  New  York,  which  was  substituted 
for  the  inefficient  night-watch  in  1845,  raay 
be  taken  as  a  type  of  the  American  system 
generally.  It  consists  of  a  board  of  police, 
comprising  four  commissioners  appointed 
by  the  mayor,  and  the  police-force,  who 
with  their  various  officers  are  appointed 
by  the  board.  The  city  is  divided  into 
four  inspection-districts,  which  are  sub- 
divided into  35  precincts.  At  the  head  of 
the  force  are  a  commissioner  and  deputies, 
a  chief  inspector,  under  whom  are  one 
borough  and  12  district-inspectors,  a  cap- 
tain over  each  precinct,  sergeants,  rounds- 
men (visiting  officers),  patrolmen  (the  body 
of  the  force)  and  doormen  at  the  stations, 
besides  23  surgeons  and  68  police-matrons. 
The  captains  report  every  morning  to  the 
central  office.  The  roundsmen  must  see 
that  the  patrolmen  perform  their  duties, 
and  the  sergeants  are  responsible  for  both. 
Besides  the  general  force  there  are  several 
bodies  or  squads  organized  for  special 
services.  Among  these  are  the  sanitary 
police,  the  detective-force,  the  harbor-police, 
park-police  and  two  boiler-inspectors.  In 
1911  the  police-force  of  Greater  New  York 
numbered  10,136  men,  of  whom  8,564  were 
patrolmen,  the  annual  cost  of  the  entire 
force  being  about  15  million  dollars.  The 
police-force  of  Chicago — now  the  second 
city  in  the  Union — during  the  year  1910 
numbered  4,260  and  cost  $5,825,454.  < 

Polit'ical  Econ'omy  has  various  defini- 
tions; but  there  is  a  general  agreement  that 
it  is  the  science  relating  to  the  production, 
distribution  and  exchange  of  wealth.  The 
word  is  derived  from  the  Greek  words  oikos 
for  house  and  nomos  for  law  or  rule;  but  in 
its  wider  application  it  refers  not  only  to  the 
laws  and  institutions  of  nations  in  reference 
to  industry  and  trade  but  to  the  arrange- 
ments of  Providence  in  reference  to  the 
supply  of  man's  physical  wants.  Although 
economic  questions  of  various  kinds  occupied 
the  minds  of  the  Greeks  and  some  other 
ancient  nations  and  were  discussed  by  their 
leading  thinkers  and  writers,  there  was 
no  real  science  or  system  of  political  economy 
until  the  time  of  Adam  Smith  and  his  fore- 
runners in  the  i8th  century.  Smith's 
Wealth  of  Nations  was  the  first  systematic 
exposition  of  the  subject  by  a  man  thor- 


oughly qualified  for  his  task;  and  his  teach- 
ing was  defined  by  himself  as  a  system  of 
natural  liberty.  He  opposed  all  regulations 
and  restrictions  of  trade,  as  protective 
tariffs,  that  seem  to  interfere  with  the 
natural  order  of  things,  thus  following  the 
school  of  Rousseau  in  advocating  a  return 
to  nature  from  what  he  deemed  a  perverted 
civilization.  He  also  followed  the  example 
of  his  predecessors,  and  showed  himself 
in  harmony  with  the  new  era  by  making 
labor  the  source  of  wealth.  The  greatness 
of  Smith's  work  lies  in  the  fact  that  he 
summed  up  the  best  thought  of  preceding 
times  and  that  his  writings  have  been  made 
the  basis  of  all  subsequent  progress  in  eco- 
nomic science.  But  great  as  his  influence 
has  been,  his  ideas  have  by  no  means  com- 
manded general  acceptance.  His  system 
has  been  variously  criticised  as  too  abstract 
and  merely  theoretical;  and  his  followers 
have  been  characterized  as  "students  of 
maxims  rather  than  markets."  The  strong- 
est point,  perhaps,  that  is  urged  against  him 
and  his  school  is  that  they  overlook  the  im- 
portance of  the  nation  as  the  unit  in  eco- 
nomic growth  and  development.  In  answer 
to  Smith's  various  arguments  it  is  urged 
that  economic  questions  must  be  studied 
in  the  light  of  actual  conditions  in  each 
state  or  nation  and  that  the  wise  policy  can 
be  determined  only  from  a  knowledge  of 
all  the  factors  that  enter  into  industry  and 
trade.  Great  changes  have  also  taken  place 
since  Smith's  time,  which  have  added 
new  complications  to  the  questions  at  issue 
and  have  placed  political  economy  in  a  still 
more  unsettled  and  unsatisfactory  condi- 
tion. Among  these  changes  the  most  im- 
portant is  the  introduction  of  machinery, 
by  which  individual  enterprises  have  given 
place  to  vast  corporations  and  trusts,  thus 
making  the  relations  between  capital  and 
labor  one  of  the  leading  questions  in  political 
economy;  and  it  is  urged  with  great  force 
that  the  concentrations  of  capital  make 
such  a  condition  in  the  industrial  world  that 
the  various  issues  between  capital  and  labor 
cannot  be  settled  by  the  mere  "law  of  supply 
and  demand,"  but  that  moral  principles 
must  also  be  invoked.  Hence  the  relation 
of  political  economy  to  ethics  must  be  con- 
sidered by  students  of  the  science  in  our 
time. 

In  the  United  States  one  of  the  leading 
questions  in  political  economy  is  that  of 
high  or  low  tariff.  While  individual  opinions 
range  from  the  extreme  positions  of  abso- 
lute free  trade  (the  admission  of  all  foreign 
imports  without  duty)  to  tariff  rates  that 
would  almost  prohibit  the  introduction  of 
foreign  products,  the  Republican  and 
Democratic  parties  may  be  said  to  be 
divided  on  the  question  whether  tariff 
duties  should  be  levied  on  foreign  imports 
for  purposes  of  revenue  only  or  whether 
we  should  also  have  a  "system  of  protec- 
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tion"  under  which  our  manufactures  should 
be  secured  against  competition  with  those 
of  other  countries.  This  question  has  been 
a  fruitful  theme  of  discussion  by  statesmen 
and  legislators  from  Washington's  admin- 
istration to  the  present  time,  even  to  the 
extent  of  being  made  the  leading  issue  in 
several  presidential  campaigns.  See  Wealth 
of  Nations  by  Adam  Smith;  Principles  of 
Political  Economy  by  J.  S.  Mill;  Clark's 
Distribution  of  Wealth;  and  Hobson's  The 
Economic  Distribution. 

Polk  (fok),  James  Knox,  eleventh  pres- 
ident of  the  United  States,  was  born  in  Meck- 
lenburg County,  N.  C., 
Nov.  2,  1795.  He  was 
educated  at  the  Uni- 
versity of  North  Caro- 
lina, and  after  studying 
law  was  admitted  to 
the  bar  at  Columbia, 
Tenn.,  in  1820.  Three 
years  after  this  he  was 
chosen  a  member  of  the 
legislature,  and  in  1825 
was  elected  to  Congress 
JAMES  K.  POLK  as  a  Democrat.  In  1835 
he  was  made  speaker  of  the  house  of  rep- 
resentatives, a  position  which  he  filled 
with  credit  and  ability.  In  1844  he  was 
the  Democratic  candidate  for  the  pres- 
idency against  Henry  Clay,  and  was  elected 
by  a  popular  majority  of  only  38,000 
but  by  an  electoral  vote  of  175  to  105.  The 
principal  feature  of  Folk's  administration 
was  the  Mexican  War,  by  which  the  United 
States  acquired  Texas,  California  and  New 
Mexico  (then  including  Arizona).  Texas 
was  annexed  just  before  Folk's  inauguration; 
and  soon  after  he  became  president  he  sent 
General  Taylor  to  occupy  the  disputed  ter- 
ritory between  the  Nueces  and  Rio  Grande, 
Mexico  claiming  that  this  territory  never 
belonged  to  Texas.  In  March,  1846,  Tay- 
lor advanced  to  the  Rio  Grande  and  built 
Fort  Brown,  opposite  the  Mexican  port  of 
Matamoras.  General  Arista,  the  Mexican 
commander,  then  crossed  the  Rio  Grande 
to  attack  Taylor,  but  was  defeated  at  Palo 
Alto  and  Resaca  de  la  Palma,  and  forced 
to  recross  the  river.  War  was  at  once  de- 
clared by  Congress  against  Mexico  and  was 
prosecuted  with  energy  and  vigor  until  the 
City  of  Mexico  was  occupied  by  General 
Scott  in  September,  1847.  During  Folk's 
administration,  by  a  compromise  treaty 
with  England,  the  northern  boundary  line 
of  Oregon  territory  —  now  the  state  of 
Washington  —  was  fixed  at  49°.  The  low- 
tariff  act  of  1846  was  a  favorite  measure  of 
Folk's,  being  passed  in  the  senate  by  the 
casting  vote  of  Vice-president  Dallas.  Other 
features  of  his  administration  were  the  ad- 
mission of  Wisconsin  as  a  state  in  1848;  the 
adoption  of  the  subtreasury  system  by 
which  the  funds  of  the  government  are 
kept  in  vaults  in  Washington  instead  of 


being  deposited  in  banks;  and  the  creation 
of  the  interior  department,  its  secretary 
being  added  to  the  cabinet.  On  the  expiring 
of  Folk's  term  he  retired  to  his  home,  Nash- 
ville, Tenn.,  where  he  died,  June  15,  1849. 

Polk,  Leon'idas,  general  in  the  Confed- 
erate army  and  bishop  of  the  Protestant 
Episcopal  church,  was  born  at  Raleigh, 
N.  C.,  April  10,  1806.  He  graduated  at  West 
Point  in  1827  and  received  a  commission 
in  the  artillery,  but  resigned  and  studied 
for  the  ministry.  In  1838  he  was  conse- 
crated bishop  of  Arkansas  and  Indian  Ter- 
ritory, with  charge  of  the  dioceses  of  Ala- 
bama, Mississippi  and  Louisiana;  but  in 
1841  he  resigned  all  except  the  bishopric  of 
Louisiana,  which  he  held  until  his  death, 
even  when  commanding  a  corps  in  the 
Confederate  army.  Soon  after  the  outbreak 
of  the  Civil  War  Bishop  Polk  tendered  his 
services  to  the  Confederate  government, 
and  was  appointed  major-general  by  Jeffer- 
son Davis.  He  commanded  an  army-corps 
at  Shiloh,  and  in  October  following  was 
made  lieutenant-general.  At  Chickamauga 
he  commanded  the  right  wing  of  Bragg's 
army,  and,  being  charged  by  that  officer 
with  disobedience  of  orders,  was  relieved 
of  his  command  for  a  short  time,  but  was 
afterward  restored,  and  served  under  Gen. 
Joseph  E.  Johnston  in  Sherman's  Atlanta 
campaign.  He  was  killed  by  a  cannon- 
shot  while  reconnoitering  on  Pine  Moun- 
tain, June  14,  1864. 

Pol'len,  the  microspores  of  seed-plants. 
Pollen  is  developed  within  pollen-sacs, 
which  occur  on  the  anthers  of  stamens. 
Each  pollen-grain  is  an  asexual  spore,  con- 
sisting of  a  single  cell,  which  has  an  outer 
heavy  and  more  or  less  modified  wall, 
known  as  the  exine,  and  a  delicate  inner 
wall,  known  as  the  intine.  Pollen-grains 
are  often  variously  marked,  sculptured  and 
even  winged  by  the  modifications  of  the 
exine.  Certain  pollen-grains,  as  those  of 
the  mallows,  are  covered  with  conspicuous 
spiny  points,  and  this  family  may  be  recog- 
nized by  its  pollen.  Pollen  has  often  been 
mistaken  as  the  equivalent  of  a  male  cell, 
being  spoken  of  as  the  male  element.  It 
should  be  distinctly  understood  that  pollen 
grains  are  microspores  and  that  microspores 
are  asexual  spores.  When  the  pollen  ger- 
minates, as  other  spores  do,  it  produces 
a  male  gametophyte,  as  do  all  microspores. 
It  is  in  connection  with  this  new  plantlet 
or  male  gametophyte  that  the  sperms  are 
developed. 

Pol'lina'tion,  the  transfer  of  the  pollen 
of  plants  from  the  stamen  which  produces 
it  to  the  stigma  which  is  prepared  to  re- 
ceive it.  Pollination  is  frequently  con- 
fused with  fertilization.  Fertilization  is 
the  union  of  the  male  cell  and  egg,  which 
may  or  may  not  follow  pollination.  In 
general  this  transfer  of  pollen  is  effected 
by  one  of  two  agents,  the  wind  or  in- 
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sects.  The  plants  which  use  wind  as  a 
carrier  of  pollen  are  called  anemophilous 
plants;  those  which  use  insects  for  this 
purpose  are  called  entomophilous.  The 
gymnosperms  and  many  of  the  more 
primitive  angiosperms,  as  grasses  and  many 
of  the  common  trees,  are  anemophilous. 
The  great  majority  of  angiosperms  are 
entomophilous,  and  their  flowers  have  been 
modified  in  every  way  to  be  adapted  to  insect- 
visits,  and  the  insects  have  been  variously 
adapted  to  flowers.  For  anemophilous 
pollination  see  GYMNOSPERMS.  Entomo- 
philous pollination  is  of  two  kinds :  namely, 
self-pollination,  in  which  the  pollen  is  trans- 
ferred to  the  stigma  of  its  own  flower;  and 
cross-pollination,  in  which  the  pollen  is 
transferred  to  the  stigma  of  some  other 
flower.  In  the  case  of  cross-pollination 
the  two  flowers  concerned  may  be  upon 
different  plants  which  may  be  quite  distant 
from  one  another.  The  advantage  of  this 
relation  to  the  insects  is  to  secure  food. 
This  the  flower  provides  either  in  the  form 
of  nectar  or  pollen,  and  the  insects  which 
pollinate  flowers  may  be  roughly  divided 
into  the  two  groups  of  nectar-feeding  in- 
sects, represented  by  butterflies  and  moths, 
and  the  pollen-feeding  insects,  represented 
by  bees,  wasps  etc.  The  presence  of  these 
food-supplies  is  made  known  to  the  insect 
by  odor,  form  and,  perhaps,  color  of  flowers. 
Those  insects  which  are  suitable  for  this 
work  are  necessarily  flying  forms,  as  creep- 
ing insects  would  brush  off  the  pollen  from 
their  bodies  in  passing  from  one  flower 
to  another.  Plants  have  many  devices  by 
which  such  unsuitable  creeping  insects 
as  ants  may  be  warded  off.  Just  what  the 
advantage  of  cross-pollination  over  self- 
pollination  may  be  is  not  clear,  but  that  it 
is  of  great  advantage  is  evident  from  the 
fact  that  the  angiosperms  have  made  most 
elaborate  attempts  to  secure  it.  In  most 
insect-pollinating  flowers  there  are  three 
problems :  To  hinder  self-pollination ;  to 
secure  the  visits  of  suitable  insects;  and 
to  ward  off  the  visits  of  unsuitable  insects. 
Most  of  the  insect-pollinating  flowers  may 
fall  into  three  great  divisions  on  the  basis 
of  the  methods  they  use  to  hinder  self- 
pollination.  The  first  division  includes 
those  flowers  in  which  the  pollen  and  stigma 
are  so  related  to  each  other  in  position  that 
the  pollen  is  not  likely  to  fall  upon  the 
stigma.  This  method  results  in  much  of 
the  irregularity  of  flowers,  and  conspicuous 
among  these  forms  are  the  sweet  peas, 
irises  and  orchids.  The  story  of  cross-pol- 
lination in  orchards  has  been  told  by  Dar- 
win in  a  wonderfully  inteiesting  book. 
The  second  division  includes  those  flowers 
in  which  self-pollination  is  prevented,  not 
by  the  relative  positions  of  the  parts,  but 
by  the  fact  that  the  pollen  and  stigma  are 
not  ready  at  the  same  time.  When  the 
stigma  is  ready  to  receive,  the  pollen  may 


not  be  ready  for  shedding;  or  when  the 
pollen  is  ready  for  shedding,  the  stigma 
may  not  be  ready  to  receive.  These  are 
the  so-called  dichogamous  flowers  (which 
see).  It  is  evident  that  there  may  be  two 
groups  upon  this  basis:  Those  flowers  in 
which  the  pollen  is  ready  first  and  those 
flowers  in  which  the  stigma  is  ready  first. 
The  former  are  called  protandrous  the 
latter  protogynous  flowers.  The  third 
division  includes  those  flowers  in  which  there 
are  at  least  two  forms,  and  the  two  forms 
differ  from  one  another  in  the  relative 
lengths  of  their  stamens  and  styles  and  in 
the  nature  of  their  pollen.  For  example, 
in  the  common  houstonia,  a  small  tubular 
flower,  one  kind  of  flower  has  the  stamens 
included  in  the  tube  and  the  stigmas  pro- 
truding; while  the  other  kind  has  the 
stigmas  included  in  the  tube  and  the  stamens 
protruding.  Each  kind  of  pollen  is  most 
effective  upon  the  stigma  of  the  same 
level.  Accordingly,  as  an  insect  passes 
from  one  such  flower  to  another,  crowding 
its  way  into  the  tube,  its  thorax  is  likely  to 
receive  a  band  of  pollen  from  the  short 
stamens  and  its  abdomen  another  band 
from  the  long  stamens.  In  this  way  the 
pollen  from  the  thorax  is  rubbed  upon  the 
included  stigmas  and  the  pollen  from  the 
abdomen  is  rubbed  upon  the  protruding 
stigmas.  The  whole  story  of  the  relation 
between  insects  and  flowers  is  an  exceed- 
ingly intricate  one  and  full  of  surprises. 
JOHN  M.  COULTER. 

Ppllin'ium  (in  plants).  In  certain 
families,  notably  the  milkweed  and  orchid 
families,  all  of  the  pollen-grains  formed 
within  a  pollen-sac  stick  together  in  a  mass 
which  is  removed  bodily  by  insects.  These 
masses  of  sticky  pollen  are  pollinia. 

Poll=Tax,  a  tax  levied  by  the  poll  or 
head.  In  England  the  imposition  of  a  grad- 
uated poll-tax  in  the  time  of  Richard  III 
led  to  Wat  Tyler's  rebellion  in  1381.  A 
similar  tax  was  imposed  in  1513.  A  tax, 
varying  from  i2d  for  a  private  person  to 
£100  for  a  duke,  was  assessed  in  1678  and 
abolished  in  1689.  In  the  United  States 
some  states  impose  a  poll-tax  varying  from 
$i  to  $3,  while  in  others  the  imposition  of 
such  a  tax  is  expressly  forbidden  by  the 
state  constitution. 

Political  Par'ties  in  the  United  States 
began  as  early  as  1787,  with  the  discussions 
as  to  framing  the  national  constitution. 
When  the  delegates,  chosen  from  the  sev- 
eral states,  had  agreed  unanimously  upon  a 
form,  there  was  a  difference  of  opinion  as 
to  its  merits.  Prominent  among  its  friends 
were  Washington,  Hamilton,  Jay  and  Madi- 
son. A  series  of  82  able  papers  in  its  favor, 
prepared  almost  wholly  by  Alexander  Ham- 
ilton of  New  York,  were  published  in  The 
Federalist.  At  once  those  who  sided  with 
this  view  were  called  Federalists,  and  the 
opponents  Anti-Federalists.  When  Wash- 
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ington  became  president,  April  30,  1789,  the 
Federalists  came  into  power,  and  Alexander 
Hamilton,  as  secretary  of  state,  rescued  the 
country  from  bankruptcy  by  his  splendid 
financiering.  During  Washington's  second 
term  there  was  a  split  in  his  cabinet,  and 
at  its  close  the  Anti-Federalists,  headed  by 
Thomas  Jefferson  and  Edmund  Randolph, 
elected  their  candidate,  Thomas  Jefferson, 
as  vice-president,  although  the  Federalists 
elected  John  Adams  as  president.  The  com- 
bination was  embarrassing;  but,  as  the 
electoral  law  has  been  changed,  it  cannot 
again  occur.  The  result  was  the  defeat  of 
Adams  for  a  second  term  and  the  election 
of  Jefferson  to  the  presidency.  In  1801  the 
Anti-Federalist  administration  began  and 
the  party  name  was  changed  to  Republican 
and,  later,  to  Democrat.  This  party  held 
power  until  1840,  although  in  the  election  of 
1824  there  were  four  candidates,  all  claiming 
to  be  Republicans  and  one  wing,  under  lead 
of  Adams  and  Clay  being  known  as  National 
Republicans.  They  were  John  Quincy 
Adams,  Andrew  Jackson,  Henry  Clay  and 
W.  H.  Crawford.  As  neither  was  elected  by 
popular  vote,  the  matter  was  decided  by 
the  house  of  representatives,  which  placed 
Adams  in  the  presidential  chair.  Four  years 
later  General  Jackson,  the  "hero  of  New 
Orleans,"  was  elected  and  his  administration 
was  noted  for  opposition  to  the  United 
States  Bank  and  for  putting  into  practice 
the  doctrine  that  "to  the  victor  belongs  the 
spoils."  The  Whig  party,  which  was  formed 
in  opposition  to  the  Democratic  party  and 
took  ground  in  favor  of  a  protective  tariff 
and  internal  improvements,  led  by  Daniel 
Webster  and  Henry  Clay,  gained  its  first 
success  in  the  election  of  William  Henry 
Harrison  in  1840,  but  the  slavery  question 
and  the  death  of  Clay  and  of  Webster,  both 
in  1851,  so  weakened  the  Whigs  that  Gen- 
eral Winfield  Scott,  in  spite  of  his  splendid 
military  record,  was  defeated  by  Franklin 
Pierce,  and  the  party  ceased  to  exist  in 
1852.  Several  other  parties  arose :  the  Anti- 
Masonic  party  of  1826;  the  Liberty  party 
in  1840,  which  was  merged  in  the  Free  Soil 
party  in  1848;  the  American  party  or  Know- 
Nothings  in  1854;  the  Republican  party, 
made  up  of  the  Free  Soil  party  and  the  anti- 
slavery  wing  of  the  Whigs  in  1856;  the  Con- 
stitutional Union  party  in  1860;  the  Green- 
back party  in  1866;  the  Prohibition  party 
in  1872;  and  the  Union  Labor  party  in  1888. 
In  1856  James  Buchanan,  the  Democratic 
candidate,  was  elected,  and  during  his  ad- 
ministration the  Civil  War  began.  In  1860 
Abraham  Lincoln  was  elected  by  the  Repub- 
lican party,  which  remained  in  power  until 
1884,  when  Grover  Cleveland,  the  Demo- 
cratic candidate,  was  elected.  In  1888  the 
Republicans  elected  Benjamin  Harrison,  and 
in  1892  Grover  Cleveland  was  again  elected 
by  the  Democratic  party.  In  1896  the  Re- 
publicans elected  William  McKinley,  of 


Ohio,  aitd  in  1900  he  was  given  a  second 
term  in  the  presidential  chair.  His  chief 
opponent  in  both  years  was  William  J. 
Bryan  of  Nebraska,  the  nominee  of  the 
Silver  Democrat  and  Populist  parties.  The 
other  factors  in  both  elections  were  those 
marshaled  under  the  banners  of  the  Gold 
Democrats,  the  Prohibitionists,  the  Social 
Democrats  and  the  Socialist  Labor  Party. 
In  the  contest  of  1896  John  M.  Palmer  of 
Illinois  led  the  forces  of  the  National  or 
Gold  Democrats.  For  vice-president  the 
winning  men  were  Garret  A.  Hobart  of  New 
Jersey  in  1896  and  Theodore  Roosevelt  in 
1900.  On  the  death  of  President  McKinley 
(q.  v.)  in  September,  1901,  Vice-President 
Roosevelt  succeeded  to  the  presidency.  In 
1904  Theodore  Roosevelt  was  the  nominee 
of  the  Republican  party,  and  was  elected 
president  by  an  unusual  majority,  his  chief 
opponent  being  Alton  B.  Parker,  the  nomi- 
nee of  the  Democratic  party.  In  1908  Wil- 
liam Jennings  Bryan  for  the  third  time  was 
nominated  by  the  Democrats,  while  William 
Howard  Taft  was  the  candidate  of  the  Re- 
publicans. The  Prohibitionists,  Socialists 
and  the  Independence  League  also  put  for- 
ward candidates.  The  vote  resulted  in  the 
election  of  Mr.  Taft  who  was  re-nominated 
in  1912  but  was  defeated  by  the  Democratic 
candidate,  Woodrow  Wilson,  after  an  un- 
usually heated  campaign.  Theodore  Roose- 
velt led  the  Progressives,  a  party  which  was 
formed  as  the  result  of  dissatisfaction  with 
certain  of  Mr.  Taft's  policies  (see  TAFT)  and 
the  charge  that  Mr.  Roosevelt  and  his  dele- 
gates had  been  unfairly  treated  in  the  Re- 
publican Convention.  The  party  was  the 
crystallization  of  a  growing  sentiment  in 
both  the  Republican  and  Democratic  parties 
in  opposition  to  the  control  of  legislation  by 
large  business  interests,  but  it  was  the  move- 
ment among  the  Republicans  which  was  the 
most  important  element  in  its  formation  and 
it  drew  its  membership  largely  from  Republi- 
can ranks. 

Po'lo,  an  equestrian  game,  which  may  be 
briefly  described  as  hockey  on  horseback. 
An  oblong  space  is  marked  out,  the  usual 
size  of  which  is  300  by  200  yards;  at  each 
end,  in  the  center  of  the  line,  two  poles 
are  fixed  20  or  22  feet  apart,  forming  the 
goals  through  which  it  is  the  object  of  the 
opposing  sides  to  strike  the  ball.  The 
players  are  mounted  on  ponies,  the  size  of 
which  should  not  exceed  14  hands,  and  each 
player  is  armed  with  a  polo-stick,  a  strong 
cane  about  four  feet  long  with  a  crosshead 
about  eight  inches  in  length,  with  which  to 
strike  the  ball  of  light  wood.  The  proper 
number  of  players  is  four  to  a  side,  and  in 
polo,  as  in  most  other  games,  combination 
is  the  first  condition  of  success.  The  ponies 
need  to  be  carefully  trained,  and  they  some- 
times become  very  clever  in  understanding 
what  is  required  of  them.  To  become  a 
good  player  requires  a  quick  eye,  good 
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horsemanship  and  a  great  deal  of  practice. 

Polo,  Marco,  the  greatest  of  medieval 
travelers,  was  born  at  Venice  about  1254. 
As  a  youth  he  accompanied  his  father  and 
uncle  to  the  court  of  Kubla  Khan,  the  ruler 
of  China,  then  known  as  Cathay.  Pleasing 
the  Khan,  he  remained  for  some  time  in  his 
dominions,  learning  the  language  and  travel- 
ing over  the  kingdom  in  the  Khan's  service. 
All  three  Polos  amassed  wealth  and  returned, 
after  many  adventures,  to  Venice.  In  the 
war  between  Venice  and  Genoa  Marco  was 
captured  by  the  Genoese  and,  while  in  prison, 
dictated  the  account  of  his  travels  now 
found  in  libraries  to  a  fellow  prisoner. 
His  stories  were  very  incredulously 
received  by  the  people  of  his  time.  After 
his  liberation  he  returned  to  Venice,  where 
he  died  in  1324,  and  was  buried  in  the 
Church  of  St.  Lorenzo.  See  his  work,  edited 
by  Henry  Yule. 

Polybius  (pd-Ub't-us),  the  Greek  historian, 
was  born  about  204  B,  C.  at  Megalopolis 
in  Arcadia.  He  was  one  of  the  1,000 
Achasans  who,  after  the  conquest  of  Mace- 
donia in  168  B.  C.,  were  sent  to  Rome  on 
the  pretext  that  the  Achasans  had  failed  to 
assist  the  Romans  against  Perseus.  At  Rome 
he  was  the  guest  of  ^Emilius  Paulus,  and 
became  the  close  friend  of  his  son  Scipio 
j^Emilianus,  accompanying  him  in  his  mili- 
tary expeditions.  In  151  B.  C.  the  surviving 
exiles  were  permitted  to  return  to  Greece; 
but  Polybius  followed  Scipio  in  his  African 
campaign,  and  was  present  at  the  destruc- 
tion of  Carthage  in  146  B.  C.  But  the  war 
between  the  Romans  and  Achaeans  afterward 
summoned  him  to  Greece,  where  he  arrived 
soon  after  the  taking  of  Corinth;  and  so 
grateful  were  his  people  for  his  services  in 
securing  favorable  terms  from  their  con- 
querors that  they  erected  statues  in  his 
honor  in  his  native  city  and  elsewhere.  It 
was  about  this  time  that  he  undertook  the 
writing  of  his  great  historical  work,  the 
design  of  which  is  to  show  how  and  why 
all  the  civilized  countries  of  the  world  fell 
under  the  dominion  of  Rome.  He  died 
about  125  B.  C. 

Polycarp  (pol'i-karp),  one  of  the  early 
Christian  fathers,  was  born  about  69  A.  D., 
probably  of  Christian  parents.  Polycarp's 
life  is  a  very  important  one  from  the  fact 
that  he  bridges  the  period  between  the  age" 
of  the  original  apostles  and  that  of  his  own 
disciple  Irenaeus.  Whether  he  was  actually 
appointed  bishop  at  Smyrna  by  the  Apostle 
John  may  well  be  doubted,  but  he  certainly 
occupied  a  prominent  position  in  the  church 
from  his  earliest  manhood.  This  is  the 
tribute  that  Irenaeus  pays  to  his  memory : 
"I  can  tell  the  very  place  where  the  blessed 
Polycarp  used  to  sit  and  discourse.  .  .  . 
Whatsoever  things  he  had  heard  from  John 
and  others  about  the  Lord  he  would  relate 
as  having  received  them  from  eyewitnesses." 


Toward  the  close  of  his  life  Polycarp  visited 
Rome,  and  on  his  return  to  Smyrna  became 
the  victim  of  a  persecution  of  the  Christians. 
Being  offered  his  life  by  the  proconsul  if 
he  would  renounce  Christ,  he  answered : 
"Eighty  and  six  years  have  I  served  Him, 
and  He  has  done  me  only  good.  Why 
should  I  deny  Him  now?"  The  games  being 
over,  death  by  fire  was  substituted  for  death 
by  wild  beasts,  the  mob  eagerly  gathering 
fuel  for  the  flames  (A.  D.  155).  The  only 
writing  left  by  Polycarp  is  an  epistle  to 
the  Philippians,  the  authenticity  of  which, 
though  seriously  questioned,  may  be  con- 
sidered as  clearly  established. 

Polycrates  (po-Uk'ra-tez),  tyrant  of  Samos 
from  536  to  522  B.  C.  After  conquering 
several  islands  of  the  archipelago  and  even 
some  towns  on  the  Asiatic  mainland,  he 
waged  a  successful  war  against  the  inhabi- 
tants of  Miletus  and  defeated  their  allies, 
the  Thesbians,  in  a  great  sea-fight.  His 
alliance  with  Amasis,  king  of  Egypt,  proves 
the  importance  of  this  insular  prince  in  the 
eyes  even  of  great  monarchs.  Amasis  broke 
off  the  alliance,  and  when  Cambyses  the 
Persian  invaded  Egypt  in  525  B.  C.,  Poly- 
crates  sent  forty  ships  in  which  he  placed 
all  the  Samians  who  were  hostile  to  his 
government,  hoping  that  they  would  never 
return.  But  they  soon  mutinied  against  the 
Persian  authority,  and  sailed  back  to  Samos 
for  the  purpose  of  overthrowing  Polycrates. 
Failing  in  this  effort,  they  proceeded  to 
Sparta  and  formed  an  alliance  with  the 
Spartans  and  the  Corinthians.  A  triple  force 
of  Samians,  Spartans  and  Corinthians  be- 
sieged Samos  in  vain,  and  Polycrates  became 
more  firmly  established  in  his  authority  than 
ever.  But  evil  fortune  overtook  him  at  last. 
His  deadly  enemy,  Oroetes,  satrap  of  Sardis, 
enticed  him  to  visit  Magnesia,  where  he  was 
seized  and  crucified. 

Polyembryony  (pol'l-em'bri-o-ny)  (in 
plants),  a  name  applied  to  any  case  in 
which  more  than  one  embryo  occurs  in  a 
seed.  This  is  a  thing  of  rare  occurrence, 
although  quite  a  number  of  embryos  start 
in  the  seeds  of  gymnosperms.  As  a  rule, 
when  several  embryos  begin,  one  of  them 
sooner  or  later  develops  at  the  expense  of 
the  others,  which  gradually  disappear.  Now 
and  then,  however,  more  than  one  embryo 
is  found  both  in  gymnosperms  and  angio- 
sperms,  the  extra  embryo  having  arisen 
either  from  an  extra  fertilized  egg,  as  is 
probably  true  in  the  gymnosperms,  or  as 
the  budding  outgrowth  from  some  part  out- 
side of  the  egg, often  the  case  in  orange  seeds 

Polynesia  (pol'i-ne' shi-a),  (from  Greek 
polys  for  many  and  nesos  for  island) ,  a  term 
applied  to  the  islands  of  the  Pacific  Ocean 
east  of  the  Philippines,  New  Guinea  and 
Australia,  except  Japan,  the  Kuriles,  Aleu- 
tians, Queen  Charlotte,  Vancouver,  Revilla- 
gigedo  and  Galapagos,  which  are  geograph- 
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ical  dependencies  of  the  adjoining  Asiatic 
and  American  continents.  These  Polyne- 
sian islands  —  also  called  South  Sea  islands 
—  are  distributed  over  a  vast  area,  nearly 
11,000,000  square  miles,  but  the  extent  of 
dry  land  is  less  than  200,000  square  miles; 
while  the  population  probably  is  less  than 
1,500,000.  Polynesia  comprises  the  three 
broad  divisions  of  Micronesia,  Melanesia  and 
East  Polynesia,  and  each  is  subdivided  into 
several  secondary  groups.  Micronesia  lies 
on  the  extreme  northwest,  almost  entirely 
north  of  the  equator,  and  consists  almost 
exclusively  of  small  volcanoes  and  atolls, 
forming  the  five  archipelagoes  of  Pelew,  the 
Marianas,  the  Carolines,  Marshall  and  Gil- 
bert. The  area  of  the  islands  in  Micronesia 
is  only  a  little  over  1,000  square  miles;  the 
population  is  estimated  at  about  100,000. 
Melanesia  lies  in  the  extreme  west,  south 
of  the  equator,  and  consists  mainly  of  coral 
and  volcanic  islands,  disposed  in  parallel 
lines  from  northwest  to  southeast,  forming 
the  eleven  archipelagoes  of  the  Admiralty, 
Bismarck,  D'Entrecasteaux,  Louisiade,  Solo- 
mon, Santa  Cruz,  Banks,  New  Hebrides, 
New  Caledonia,  Loyalty  and  Fiji,  all  inhab- 
ited by  the  Melanesian  or  dark-brown, 
oceanic  race.  The  land-area  of  Melanesia 
is  estimated  at  about  65,000  square  miles 
and  the  population  at  about  410,000.  East 
Polynesia,  the  third  and  largest  division, 
lies  on  both  sides  of  the  equator,  and  con- 
sists of  the  twelve  archipelagoes  of  Hawaii, 
Phoenix,  Ellice,  Tokelau,  Samoa,  Tonga, 
Kermadec,  Austral,  Cook  (Hervey),  Tahiti 
(Society),  Tuamotu  (Low),  Marquesas  and 
New  Zealand,  besides  numerous  islets,  as 
Norfolk,  Chatham,  Easter  and  others.  This 
division  is  the  special  domain  of  the  brown 
race,  commonly  called  Polynesians  in  a 
special  sense.  Although  the  Polynesian 
islands  are  spread  over  so  large  an  area, 
there  is  great  uniformity  of  climate  among 
them,  except  in  New  Zealand.  The  mean 
temperature  is  about  70°,  both  in  Hawaii 
and  New  Caledonia  (about  the  two  tropics), 
with  an  extreme  range  from  50°  to  90°. 
For  more  than  a  century  the  oceanic  peo- 
ples have  been  in  contact  with  Europeans 
and  Americans,  and  many  of  the  Polyne- 
sians, as  well  as  many  of  the  Melanesians, 
profess  some  form  of  Christianity,  the  first 
mission  being  that  to  Tahiti  in  1797  by  the 
London  Missionary  Society.  But  this  con- 
tact appears  to  have  caused  a  remarkable 
decrease  of  the  population.  The  population 
of  Hawaii  has  fallen  from  300,000  in  1797 
to  29,787  (the  part-Hawaiians  numbering 
7,843),  and  a  similar  falling  off  has  occurred 
in  other  islands.  Everywhere  the  pure  Poly- 
nesian race  seems  to  disappear.  This  result 
is  due  in  part  to  the  introduction  of  alcoholic 
drinks,  in  part  to  the  changes  of  habits, 
dress  etc.  introduced  bv  the  missionaries, 
but  mainly  to  the  ravages  of  disease.  See 
Fornander's  Account  of  the  Polynesian  Race. 


See,  also,  such  articles  as  ALEUTIAN  ISLANDS, 
VAN  DIEMEN'S  LAND  and  other  articles  in 
alphabetical  arrangement. 

Polyp  (pol'tp},  the  individual  feeding-ani- 
mal in  a  colony  of  hydroids.  The  body  is 
tubular,  surmounted  by  a  disc  which  is 
surrounded  by  tentacles.  The  disc  is  also 
perforated  in  the  center  by  a  mouth.  The 
fresh-water  hydra  is  an  example  of  a  single 
polyp.  The  name  also  applies  to  individual 
coral  animals.  See  HYDRA  and  HYDROZOA. 

Polypetalous  ( pol'l-pet'  al-us  )  Flowers, 
those  in  which  the  individual  petals  are  sepa- 
rate and  distinct.  The  contrasting  term  is 
sympetalous  (which  see).  Polypetalous 
flowers  are  thought  to  be  more  primitive 
than  those  which  are  sympetalous.  Common 
illustrations  are  the  buttercups,  roses  etc. 

Polyphemus  (pol'i-fe'mus},  in  classical 
mythology,  the  son  of  Poseidon  and  the 
nymph  Thoosa.  He  was  a  shepherd  of 
immense  size,  and  had  only  one  eye  in  the 
center  of  his  forehead.  When  Ulysses  landed 
on  Sicily,  he  and  his  companions  were  seized 
by  Polyphemus  and  confined  in  a  cave. 
After  the  huge  cannibal  had  eaten  six  of  his 
twelve  companions,  Ulysses  (q.  v.)  intoxicated 
him  and  put  out  his  eye  with  a  burning 
pole,  thereby  escaping  from  the  cave. 

Pol'ytech'nic  Schools,  also  called  schools 
of  technology  or  technical  institutes,  appear 
to  lie  between  industrial  schools  (q.  v.)  and 
the  professional  schools  of  universities.  They 
devote  comparatively  little  time  to  the 
humanities,  but  much  to  modern  languages, 
mathematics  and  science,  as  well  as  engi- 
neering and  other  semiindustrial,  semipro- 
fessional  branches.  The  first  school  of  the 
kind  was  established  at  Paris  in  1794,  under 
the  name  of  the  School  of  Public  Works. 
This  Polytechnic  School,  as  it  is  now  called, 
is  the  school  in  which  France  trains  artillery 
officers  and  engineers,  directors  of  roads  and 
bridges,  telegraph  officers  and,  in  fact,  all 
officials  who  need  to  know  something  of  the 
higher  branches  of  technical  science.  In 
London  the  Polytechnics  at  Regent  St., 
Langham  Place,  Balderton  St.  and  Oxford 
St.  are  aided  by  the  County  Council.  Lon- 
don also  has  a  City  Polytechnic  with 
branches  at  Birkbeck  College,  Chancery 
Lane,  and  the  City  of  London  College  at 
Moorfields.  The  Regent  Street  Polytechnic 
offers  courses  which  may  be  regarded  as 
representative  of  schools  of  technology,  e.  g. , 
in  art,  book-keeping,  business  training,  chem- 
istry, civil  service,  cookery,  dresscutting, 
elocution,  first  aid  to  the  injured,  harmony, 
Italian,  landsurveying,  the  mandolin  and 
guitar,  metal-plate  work,  millinery,  photog- 
raphy, the  piano,  physical  culture,  physiol- 
ogy and  hygiene,  the  poetry  of  Robert 
Browning,  shorthand  and  typewriting,  solo 
singing,  theory  of  music,  the  violin  etc.  The 
Northampton  Institute  is  more  nearly  pro- 
fessional and  more  strictly  technological  in 
character.  It  has  departments  devoted  to 
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mechanical  engineering  and  metal  trades, 
artistic  crafts,  electrical  engineering  and 
applied  physics,  technical  optics,  technical 
chemistry,  horology,  domestic  economy  and 
miscellaneous  trades.  This  curriculum  sug- 
gests what  may  be  the  most  proper  function 
of  polytechnics:  instruction  in  the  more 
complex  branches  of  modern  industry.  In 
America  the  oldest  institution  of  the  kind 
is  Rensselaer  Polytechnic  Institute  at  Troy, 
New  York,  founded  in  1824.  Franklin  In- 
stitute, founded  at  Philadelphia  in  the  same 
year,  also  partook  in  a  measure  of  the 
nature  of  a  polytechnic.  But  it  was  only 
after  the  Civil  War  that  polytechnic  schools 
really  became  an  important  factor  in  indus- 
trial progress  both  directly  and  through 
their  influence  upon  collegiate  education.  In 
1865  was  opened  the  Massachusetts  Institute 
of  Technology,  in  1868  the  Worcester  Poly- 
technic Institute,  in  1866  Lehigh  University 
and  in  1871  Stevens  Institute  of  Technology. 
Moreover,  since  the  land-grant  act  of  1862, 
about  60  colleges  of  agriculture  and  mechanic 
arts  have  received  a  generous  endowment. 
Probably  the  best  equipped  polytechnic 
school  at  present  in  the  United  States, 
although  it  does  not  employ  the  name,  is 
the  New  York  Trade-School  founded  in  1881 
by  the  late  Colonel  R.  T.  Auchmuty.  It, 
perhaps,  is  an  open  question  whether  poly- 
technics which  attempt  to  teach  a  great 
number  of  arts  are  as  efficient '  as  schools 
devoted  to  a  single  art  or  to  few  arts.  In 
Germany  a  single  specialty  is  taught  in  a 
Fachschule.  The  textile  schools  illustrate 
the  efficiency  of  this  plan  in  America.  With 
the  best  American  polytechnics  may  per- 
haps be  classed  such  institutions  as  the 
Williamson  and  the  San  Francisco  Trade- 
School,  Drexel  and  Pratt  Institutes  and 
the  New  York  Institute  for  Artist-Arti- 
sans, in  addition  to  others  already  men- 
tioned. 

Pombal  (pom-bdl'),  Sebastian  Joseph  de 
Carvalho  e  Mello,  Marquis  of,  the  greatest 
of  Portuguese  statesmen,  was  born  on  May 
13,  1699,  at  the  castle  of  Soure,  near  Coim- 
bra.  In  1739  he  was  appointed  ambassador 
to  London,  and  six  years  later  was  sent  to 
Vienna  in  a  similar  capacity.  Just  before 
Joseph  I  ascended  the  throne,  Pombal  was 
made  secretary  for  foreign  affairs,  and  after 
the  great  earthquake  at  Lisbon  in  1755  he 
displayed  such  wisdom  and  ability  that  in 
the  next  year  the  king  appointed  him  prime 
minister.  After  subduing  a  revolt  and 
conspiracy  against  the  life  of  the  king,  he 
abolished  slavery  in  Portugal  (q.  v.),  sought 
to  establish  good  elementary  schools  and 
published  a  new  code  of  laws.  In  addition 
to  this  he  reorganized  the  army  and  estab- 
lished a  Portuguese  East  India  Company. 
The  tyranny  of  the  Inquisition  was  also 
broken,  besides  numerous  other  reforms.  On 
the  accession  of  Maria  I  in  1777,  who  was 
under  clerical  influence,  Pombal  was  de. 


priyed  of  office  and  banished  from  court," 
while  many  of  his  institutions  were  abolished.' 
He  died  at  his  castle  of  Pombal,  May  8, 
1782.  The  peasantry  always  speak  of  him 
as  The  Great  Marquis. 

Pome  (pom),  a  fruit,  as  the  apple,  pear, 
quince,  in  which  the  fleshy  part  is  developed 
by  a  flower-structure  outside  of  the  pistils. 
This  structure  is  commonly  referred  to  as 
the  calyx,  but  it  really  is  the  cup-like  out- 
growth from  which  sepals,  petals  and  sta- 
mens arise.  See  FRUIT. 

Pomegranate  (pum'gr&n'dt),  the  fruit  of 
Punica  granatum,  a  tree  belonging  to  the 

order  of  Ly- 
thracecB.  It  is 
a  native  of 
Asia,  and  is 
very  commonly 
cultivated 
throughout  the 
tropics  and 
semitropics.  It 
rises  15  or  20 
feet,  and  has 
numerous  slen- 
der branches, 
some  of  which 
are  armed  with 
thorns.  The 
fruit  is  globu- 
lar, about  as 
large  as  a  small 
apple,  but  with 
a  leathery  rind,  of  a  deep  golden  color 
tinged  with  red,  and  contains  numerous 
seeds  coated  with  juicy,  edible  pulp. 

Pomerania  (pom'S-rd'nl-a)  or  Pomm'ern, 
a  province  of  Prussia,  bounded  on  the  north 
by  the  Baltic  Sea,  on  the  east  by  western 
Prussia,  on  the  south  by  Brandenburg  and 
on  the  west  by  Mecklenburg.  It  is  one  of 
the  lowest  regions  in  Germany,  and  contains 
but  few  hills  of  even  moderate  height,  but 
numerous  lakes  and  ponds.  The  Oder 
divides  Hither  Pomerania  (next  Mecklen- 
burg) from  Farther  Pomerania,  the  shore  of 
the  latter  being  lined  with  dunes.  The 
larger  portion  of  Pomerania  is  under  tillage, 
the  agricultural  products  being  varied  and 
numerous.  To-day  its  area  is  11,631  square 
miles,  with  a  population  of  1,716,481 
Pomerania  formed  part  of  the  territory  of 
the  ancient  Vandals.  When  they  moved 
south  in  the  5th  century,  it  was  occupied 
by  Slavic  tribes,  one  of  which  was  called 
Pomerani.  Hence  the  name  of  the  region. 
The  native  princes  assumed  the  title  of  duke 
in  1170,  and  joined  the  Holy  Roman  empire. 
The  duchy  was  overrun  by  the  imperialists 
in  the  Thirty  Years'  War,  and  they  were 
followed  by  the  Swedes,  who  established 
themselves  in  Hither  Pomerania  and  some 
towns  of  Farther  Pomerania.  Not  until 
1815  was  the  last  Swedish  possession  sur- 
rendered to  Prussia.  The  capital  is  Stettin, 
population  236,145. 
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Pomona  (pd-ntd'nd),  the  Roman  goddess 
of  fruits  and  flowers.  She  was  greatly  be- 
loved by  a  number  of  the  rustic  divinities, 
among  whom  were  Sylvanus,  Picus  and  Ver- 
tumnus.  Propertius  tells  us  that  the  last 
named,  after  vainly  trying  to  approach  her 
under  various  forms,  at  last  succeeded  by 
assuming  the  guise  of  an  old  woman;  and, 
having  awakened  her  feelings  of  pity,  sud- 
denly transformed  himself  into  a  blooming 
youth.  In  works  of  art  Pomona  is  generally 
represented  with  fruits  in  her  lap  or  in  a 
basket  and  with  a  garland  of  fruits  in  her 
hair  and  a  pruning-knife  in  her  right  hand. 

Pompadour  (pori 'pd' 'door') ,  Jeanne  Antoi- 
nette Poisson,  Marquise  de,  the  most  fa- 
mous among  the  mistresses  of  Louis  XV, 
was  born  at  Paris,  Dec.  29,  1721.  She 
possessed  remarkable  grace  and  beauty,  and 
charmed  every  one  with  her  wit  and  viva- 
city. In  1741  she  married  Le  Normant 
d'Etioles,  and  soon  became  a  queen  of 
fashion  in  Paris.  But  this  did  not  satisfy 
her,  as  her  heart  was  set  on  becoming  the 
king's  favorite.  At  length  she  attracted  his 
attention  at  a  ball,  and  ere  long  she  was 
established  at  Versailles  with  the  title  of 
Marquise  de  Pompadour.  For  twenty  years 
she  was  almost  the  absolute  ruler  of  France, 
the  king  being  merely  a  spectator  of  his 
reign  without  even  taking  interest  in  it. 
She  filled  all  public  offices  with  her  favorites, 
and  made  her  own  creatures  ministers  of 
France.  Although  her  policy  was  disastrous 
and  her  wars  unfortunate,  she  retained  her 
position  to  the  end  by  relieving  the  king  of 
all  business,  by  diverting  him  with  private 
theatricals  and  even  by  consenting  to  his 
vices  and  immoralities.  At  last  her  nerves 
gave  way  under  the  strain  and  excitement 
to  which  she  was  subject,  and  after  a  sick- 
ness of  twenty  days  she  died  on  April  15, 
1764. 

Pompeii  (pom-pa'y$),  an  ancient  Italian 
city,  near  the  mouth  of  Sarnus  River  and 
at  the  foot  of  Mt.  Vesuvius,  13  miles  south- 
east of  Naples.  It  was  founded  by  the 
Oscans  about  600  B.  C.,  and  was  afterwards 
occupied  by  the  Etruscans  and  Samnites, 
the  latter  being  dispossessed  by  the  Romans 
about  100  B.  C.  From  that  time  until  its 
destruction  in  79  A.  D.  it  was  a  resort, 
frequented  by  the  Roman  aristocracy.  In 
63  its  magnificent  buildings  were  nearly  all 
leveled  to  the  ground  by  an  earthquake, 
and  some  years  elapsed  before  the  citizens 
could  be  induced  to  return  and  rebuild  them. 
Before  this  work  was  fully  completed,  Mt. 
Vesuvius  (q.  v.),  whose  volcanic  fires  had  been 
slumbering  for  unknown  ages,  burst  forth 
in  a  violent  eruption,  which  buried  Pompeii 
and  Herculaneum  under  dense  beds  of  cin- 
ders and  ashes.  Amid  the  deep  gloom  that 
covered  land  and  sea  the  panic  of  the  citi- 
zens was  aggravated  by  repeated  shocks  of 
earthquake,  and  for  three  days  the  flight 
continued  till  Pompeii  was  abandoned  by 


all  wh.o  could  effect  their  escape.  By  the 
fourth  day  the  sun  again  became  dimly 
visible,  and  the  more  courageous  of  the 
citizens  began  to  return  for  such  portions 
of  their  property  as  they  could  rescue  from 
the  ruins.  The  desolation  and  distress  were 
so  great  that  Emperor  Titus  organized  relief 
on  a  grand  scale,  and  even  undertook  to 
clear  and  rebuild  the  city.  This  attempt, 
however,  was  soon  abandoned;  and  the  un- 
fortunate city  remained  a  heap  of  hardened 
earth  and  ashes  until  its  very  site  was  for- 
gotten, and  even  the  celebrated  topographer 
Cluverius  was  unable  to  fix  it  with  certainty. 
This  difficulty  arose  in  large  measure  from 
the  fact  that  the  convulsions  attending  the 
eruption  had  turned  the  Sarnus  from  its 
regular  course,  and  so  raised  the  sea-beach 
that  the  ruins  are  nearly  a  mile  from  the 
coast.  It  was  not  until  1748  that  an  acci- 
dental discovery  revealed  that  beneath  the 
vineyards  and  mulberry  grounds  which  cov- 
ered the  site  lay  the  ruins  of  a  city  far  more 
accessible,  if  not  more  interesting,  than  the 
previously  discovered  Herculaneum.  Exca- 
vation proceeded  fitfully  until  1860,  when 
the  Italian  government  commenced  unearth- 
ing the  city  in  a  systematic  and  scientific 
manner. 

The  general  plan  of  the  town  is  very 
regular,  the  streets  being  straight  and  cross- 
ing each  other  at  right  angles  or  nearly  so. 
The  streets  rarely  exceed  20  feet  in  width, 
the  broadest  yet  found  being  less  than  30 
feet,  while  the  back  streets  running  parallel 
to  the  main  lines  are  only  about  15  feet. 
They  are  usually  paved  with  blocks  of  lava 
fitted  very  closely  together,  and  the  marks 
of  horses  hoofs  and  the  ruts  of  chariot 
wheels  are  still  plainly  visible.  The  houses 
are  generally  low,  rarely  exceeding  two 
stories  in  height.  Not  more  than  300  skele- 
tons have  been  discovered,  chiefly  in  cellars 
and  underground  apartments.  This  fact 
makes  it  probable  that  most  of  the  inhabi- 
tants escaped.  The  population  probably 
was  12,000.  See  E.  Neville  Rolfe's  Pompeii 
Past  and  Present. 

Pom'pey  the  Great  was  born  in  106  B.  C., 
and  at  1 7  fought  with  his  father  in  the  Civil 
War  between  Marius  and  Sulla  on  the  side 
of  the  latter.  When  Sulla  returned  from 
Greece  to  Italy  to  oppose  Marius,  Pompey 
hastened  into  Picenum  and  raised  three 
legions.  With  these  he  drove  the  soldiers 
of  Marius  out  of  the  district,  and  joined 
Sulla.  Soon  after  this  he  was  sent  to  de- 
stroy the  remains  of  the  Marian  or  demo- 
cratic faction  in  Africa  and  Sicily;  and  on 
his  return  to  Rome  was  granted  a  triumph 
and  honored  with  the  title  of  Magnus  or 
The  Great.  His  next  exploits  were  driving 
Lepidus  out  of  Italy  and  fighting  brave 
Sertorius  in  Spain.  Pompey  suffered  a 
number  of  defeats,  but  was  able  to  bring 
the  conflict  to  a  successful  issue  after  the 
assassination  of  Sertorius.  On  his  way  back 
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to  Rome  he  routed  the  remnant  of  the 
forces  of  Spartacus,  and  closed  the  Servile 
War.  For  this  service  he  was  awarded  a 
triumph,  while  Crassus,  who  had  defeated 
the  main  body  of  the  forces  of  Spartacus, 
received  only  an  ovation.  Pompey  was  now 
the  idol  of  the  people,  and,  though  legally 
ineligible  to  the  consulship,  he  was  chosen 
to  that  position,  the  senate  removing  his 
disabilities  by  a  special  act  In  67-66  B. 
C.  Pompey  distinguished  himself  by  clear- 
ing the  Mediterranean  of  the  pirates  who 
had  so  long  infested  it ;  and  during  the  next 
four  years  he  conquered  Mithradates,  king 
of  Pontus;  Tigranes,  king  of  Armenia;  and 
Antiochus,  king  of  Syria.  On  his  return  to 
Italy  he  disbanded  his  army,  and  in  61 
B.  C.  entered  Rome  in  triumph  for  the  third 
time.  Pompey  now  sought  to  have  his  acts 
in  Asia  ratified  by  the  senate  and  certain 
lands  divided  among  his  veterans;  and  on 
that  body  refusing  to  accede  to  his  wishes, 
he,  in  connection  with  Crassus,  formed  the 
alliance  with  Julius  Caesar  that  is  known  as 
the  first  triumvirate.  For  a  time  they  car- 
ried everything  before  them,  and  the  polit- 
ical alliance  was  made  closer  and  stronger 
by  the  marriage  of  Pompey  and  Caesar's 
daughter  Julia.  In  58  Caesar  (q.  v.)  led  his 
army  into  Gaul,  and  for  nine  years  Pompey 
idly  wasted  time  and  energies  at  Rome. 
Jealousies  arose  between  the  two;  and  after 
Julia's  death  in  54  Pompey  returned  to  the 
aristocratic  party  which  desired  to  check 
Caesar's  progress  and,  if  possible,  to  strip 
him  of  his  command.  Civil  war  ensued, 
that  ended  with  the  battle  of  Pharsalia  in 
48  B.  C.,  in  which  Caesar  was  completely 
victorious  over  Pompey.  Pompey  fled  to 
Egypt,  and  was  treacherously  murdered 
while  landing.  But  Caesar  was  so  sincerely 
grieved  that  he  caused  the  murderers  to 
be  put  to  death. 

Pompey's  Pillar,  a  celebrated  Corinthian 
column  standing  near  Alexandria  in  Egypt, 
on  an  eminence  south  of  the  walls.  Its  total 
height  is  98  feet  9  inches,  the  height  of  the 
shaft  being  a  little  over  70  feet.  The  Greek 
inscription  on  the  base  shows  that  it  was 
erected  in  302  A.  D.  by  Publius,  prefect  of 
Egypt,  in  honor  of  Emperor  Diocletian;  and 
it  is  supposed  to  record  the  conquest  of 
Alexandria  by  Diocletian  in  296  A  .D. 

Pon'ce  is  an  important  city  in  Porto 
Rico,  the  capital  of  the  province  of  Ponce. 
It  is  the  second  largest  city  on  the  island 
and  the  first  in  commercial  importance. 
It  is  well-built  and  modern  in  appearance, 
with  macadamized  streets,  public  plazas, 
churches,  hospitals,  theaters,  an  asylum, 
municipal  hall  and  a  number  of  handsome 
residences.  It  also  has  a  public  library 
and  a  good  school-system  established  since 
the  American  occupation,  in  connection 
with  which  is  conducted  an  industrial 
school  with  about  300  students.  The 
water-supply  is  excellent,  brought  by  an 


aqueduct  three  miles  long.  It  has  electric- 
light  works  and  a  street-car  system  which 
connects  with  Playa  de  Ponce,  the  port. 
The  custom-house  and  the  chief  commercial 
houses  are  here.  The  harbor  is  large,  is 
accessible  to  vessels  drawing  25  feet,  and 
is  provided  with  wharves.  The  inhabitants 
engage  chiefly  in  commercial  and  mer- 
cantile pursuits,  but  there  are  a  few  me- 
chanical industries.  The  population  in 
1910  was  27,952  and  that  of  the  municipal 
district  55,477. 

Ponce  de  Leon  (pdn'thdddld-dn'},  Juan, 
the  discoverer  of  Florida,  was  born  at  San 
Servas,  Spain,  in  1460;  was  a  court  page; 
served  against  the  Moors;  and  in  1502 
sailed  with  Ovando  to  Hispaniola  and  be- 
came governor  of  the  eastern  part  of  the 
island.  In  1510  he  obtained  the  govern- 
ment of  Porto  Rico,  and  had  conquered 
the  whole  island  by  1512  when  deprived 
of  his  post.  He  then,  broken  in  health,  set 
out  in  quest  of  the  fountain  of  perpetual 
youth,  and  on  the  27th  of  March,  1512, 
found  Florida,  landing  a  little  north  of 
where  St.  Augustine  stands.  He  secured 
the  appointment  of  governor  of  the  country, 
and  attempted  to  conquer  his  new  subjects, 
but  failed  and  lost  nearly  all  his  followers. 
He  died  in  Cuba  in  July  of  1521. 

Pon'cho,  an  important  article  of  male 
attire  in  Chile,  the  Argentine  Republic  and 
other  parts  of  South  America.  It  consists 
of  a  piece  of  woolen  or  alpaca  cloth,  six  or 
seven  feet  long  and  three  or  four  broad, 
with  a  slit  of  a  foot  or  more  in  the  middle 
through  which  the  wearer  passes  his  head, 
so  that  the  poncho  covers  the  shoulders  and 
hangs  down  before  and  behind.  Water- 
proof ponchos  are  worn  by  soldiers  to  a 
great  extent,  especially  by  cavalrymen. 

Pon'doland,  lying  along  the  southeastern 
coast  of  South  Africa,  has  been  a  part  of 
Cape  Colony  since  Sept.  25,  1894.  It  has 
an  area  of  3,918  square  miles  and  a  popula- 
tion in  April,  1904,  of  1,113  whites  and 
201,644  blacks,  a  total  of  202,757. 

Pontiac  (pon'ti-dk),  chief  of  the  Ottawa 
Indians,  was  born  about  1712.  In  1746 
he  defended  Detroit,  then  a  French  set- 
tlement, against  the  attacks  of  hostile 
tribes,  and  he  is  also  said  to  have  led  his 
warriors  at  Braddock's  defeat  in  1755. 
After  the  French  had  surrendered  Canada, 
his  hatred  of  the  English  prompted  him  to 
organize  a  combined  attack  upon  all  the 
English  garrisons  and  settlements  with  a 
view  to  the  extermination  of  what  he  called 
"those  dogs  dressed  in  red."  The  7th  of 
May,  1763,  was  selected  as  the  day  for  the 
attack,  which  in  most  places  was  successful; 
but  at  Detroit,  where  Pontiac  commanded 
in  person,  the  commander  was  forewarned, 
and  a  five  months'  siege  ensued.  Pontiac 
resorted  to  every  means  familiar  to  savages 
to  reduce  the  place,  but  was  unsuccessful. 
Peace  was  finally  made  in  1766,  Pontiac 
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being  forced  to  submit  to  British  rule.  He 
was  killed  at  Cahokia,  111.,  by  a  drunken 
Indian  in  1769. 

Pon'tifex,  the  title  borne  by  the  mem- 
bers of  one  of  the  great  religious  colleges 
among  the  ancient  Romans,  the  other  being 
the  college  of  Augurs.  Although  it  is  cus- 
tomary to  speak  of  the  college  of  pontiffs 
as  a  priesthood,  it  was  not  such,  strictly 
speaking;  that  is,  the  members  were  not 
charged  with  the  worship  of  any  particular 
divinity  nor  did  they  conduct  sacrifices. 
The  duties  of  the  pontiffs  embraced  the 
regulation  of  all  religious  rites  and  ceremo- 
nies of  the  state  —  how  the  gods  should  be 
worshiped,  how  burials  should  be  conducted, 
how  the  manes  (departed  spirits)  of  the 
head  should  be  appeased.  In  matters  of 
religion  their  authority  was  supreme;  there 
was  no  appeal  from  their  decisions;  and 
they  themselves  were  responsible  neither 
to  senate  nor  to  people.  Their  president 
was  termed  pontifex  maximus.  Their  num- 
ber, including  the  pontifex  maximus,  was 
originally  five,  all  of  whom  were  taken  from 
the  patricians.  In  300  B.  C.  the  Ogulnian 
law  raised  the  number  to  nine,  four  of 
whom  were  to  be  plebeians.  The  first 
plebeian,  however,  who  attained  the  dignity 
was  Tiberius  Coruncanius  in  254  B.  C. 
Sulla  in  81  B.  C.  increased  the  number  to 
15,  and  Julius  Caesar  to  16,  he  himself  filling 
the  position.  During  the  empire  the  em- 
perors generally  discharged  the  functions 
of  the  position,  but  after  the  establishment 
of  Christianity  the  title  was  assumed  by 
the  bishops  of  Rome,  and  the  term  pontiff 
is  now  one  of  the  designations  of  the  pope. 
The  original  Latin  means  the  greatest  or 
chief  bridge-builder. 

Pontine  (pbn'tin)  Marshes,  a  low  dis- 
trict forming  the  southern  part  of  the  Cam- 
pagna  of  Rome  and  extending  from  Vel- 
letri  southeast  to  the  sea  at  Terracina.  The 
length  of  the  plain  is  about  28  miles,  the 
breadth  varying  from  4  to  12  miles.  The 
Appian  Way  was  projected  through  this 
district  in  312  B.  C.,  and  various  plans 
were  tried  by  the  ancient  Romans  for 
draining  the  marshes,  but  with  poor  suc- 
cess. By  the  expenditure  of  some  $2 ,000,000 
Pope  Pius  VI  during  1777-96  brought  the 
Pontine  marshes  to  their  present  state,  in 
which  a  portion  of  the  land  is  brought  under 
cultivation,  and  other  portions  furnish 

?asture  for  horses,  cattle  and  other  animals, 
n    1899    the    Italian   government    granted 
about  i  J  million  dollars  for  further  drainage 
of  the  district. 

Pontoon'  (from  pans,  Latin  for  a  bridge), 
boats  connected  together  and  stretched 
across  a  lake  or  stream  to  furnish  a  tem- 
porary bridge  for  the  passage  of  an  army. 
From  the  earliest  times  pontoon  bridges 
have  been  used  in  crossing  streams;  and  a 
pontoon  train  has  become  a  necessity  for 
every  army  maneuvering  in  a  country 


where  there  are  rivers  too  deep  to  be  forded, 
many  important  campaigns  having  failed 
from  lack  of  pontoons. 

Pon'tus,  the  name  given  by  the  ancient 
Greeks  to  a  country  in  the  northeast  of 
Asia  Minor,  bordering  on  the  Pontus  Eux- 
inus  (whence  its  name)  and  extending  from 
Halys  River  in  the  west  to  the  frontiers  of 
Colchis  and  Armenia  in  the  east.  The  name 
seems  to  have  come  into  use  after  the  era 
of  Alexander  the  Great.  See  MITHRADATES. 

Poo'na,  a  town  in  British  India,  situated 
on  the  Muta,  120  miles  southeast  of  Bombay. 
Although  the  place  abounds  in  beautiful 
gardens,  the  streets  are  mostly  crooked  and 
narrow  and  the  houses  poor.  The  city  was 
the  capital  of  the  Mahratta  princes,  but 
was  annexed  by  the  British  in  1817.  Here 
have  been  built  Decca  College  and  the  col- 
lege of  science,  a  normal  school,  a  high 
school,  and  other  educational  establishments. 
Population  with  suburbs  171 ,000 

Poor-Laws.  The  obligation  of  providing 
for  the  poor  has  been  recognized  by  all 
civilized  nations.  Among  the  primitive 
peoples  of  the  earth  the  giving  of  alms  to 
those  who  were  in  need  was  inculcated  as 
a  religious  observance,  and  ancient  European 
nations  regarded  a  provision  for  the  poor 
as  a  matter  of  state  policy.  In  early  times 
Athens  could  boast  of  having  no  citizen  in 
want,  "nor  did  any  disgrace  the  nation  by 
begging."  But  war  at  length  brought  pov- 
erty, and  the  state  decreed  the  maintenance 
of  those  who  were  wounded  in  battle  and 
afterward  of  the  widows  and  children  of 
those  who  fell.  There  also  were  societies 
for  the  relief  of  distress  among  some  of  the 
Grecian  states.  Among  the  Romans  the 
distribution  of  grain  was  introduced  by 
Gaius  Gracchus,  and  continued  till  the  fall 
of  the  empire.  In  the  time  of  Augustus 
200,000  people  were  thus  fed.  Cicero  men- 
tions this  provision  of  the  Roman  law  as 
one  in  high  favor  with  the  people,  since  it 
furnished  them  abundant  subsistence  with- 
out labor;  other  Roman  writers  describe 
its  results  as  injurious,  creating  a  nation  of 
idlers  and  mendicants  and  leaving  the  soil 
uncultivated. 

In  the  middle  ages  the  great  body  of  the 
laboring  classes  were  in  a  condition  of  serf- 
dom, and  looked  to  their  feudal  lords  for 
support.  But  the  church  constituted  her- 
self the  great  receiver  and  dispenser  of  alms. 
The  rich  monasteries  and  abbeys  distributed 
doles  to  the  poor,  as  is  still  done  at  the 
mosque  under  the  Mohammedan  system. 
In  most  states  of  continental  Europe  the 
church  remains  to  a  greater  or  lesser  extent 
the  source  of  relief  to  the  poor,  the  state  only 
stepping  in  when  the  contributions  of  the 
church  and  of  private  charity  are  insufficient. 
In  England  the  statute  of  1388  is  the  first 
that  makes  provision  for  the  impotent 
poor.  Various  statutes  were  passed  after 
that  time,  culminating  in  the  statute  of 
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1 60 1,  .which  has  formed  the  basis  of  the 
poor-law  system  of  England  to  the  present 
time.  It  taxed  every  inhabitant  of  every 
parish  for  the  relief  of  the  poor  and  directed 
the  justices  in  every  county  to  appoint  three 
or  four  substantial  householders  in  each 
parish  to  be  overseers  of  the  poor  in  con- 
nection with  the  churchwardens. 

Various  efforts  were  made  to  remedy 
abuses  which  arose  under  this  system,  of 
which  the  workhouse-system  was  one  of 
the  earliest.  All  who  refused  to  be  lodged 
in  the  workhouse  were  refused  relief.  But 
the  act  of  1796  repealed  the  workhouse  test 
and  allowed  relief  to  be  given  in  aid  of  wages, 
so  that  the  poor-laws  were  practically 
turned  into  a  mode  of  paying  wages. 
Various  changes  were  made  from  time  to 
time,  and  finally  in  1871  the  poor-law 
board  was  abolished  and  its  powers  trans- 
ferred to  the  local  government-board.  The 
fundamental  rule  in  England  and  Wales  is 
that  each  parish  is  bound  to  maintain  its 
own  poor,  and  this  is  done  by  a  poor-rate 
which  churchwardens  and  overseers  may 
levy  on  all  persons  occupying  land  in  the 
parish.  In  1906  the  poor-rates  raised  for  the 
year,  under  the  local-government  act  of 
1894,  amounted  to  £16,741,663. 

In  the  United  States  a  system  of  relief 
somewhat  similar  to  that  of  England  pre- 
vails in  most  of  the  states.  Poor-houses  are 
established  by  the  county,  to  which  persons 
unable  to  support  themselves  are  trans-- 
ferred  and  cared  for,  such  work  as  they  are 
able  to  do  being  provided  for  them.  In 
some  states  provision  has  been  made  for 
children's  homes,  where  all  children  under 
a  certain  age,  whose  parents  are  dead  or 
unable  to  provide  for  them,  are  fed,  clothed 
and  educated.  Happily  thus  far  the  number 
of  dependent  persons  in  America  is  so  small 
that  the  tax  for  their  support  is  not  seriously 
felt. 

Poore,  Benjamin  Perley,  an  American 
journalist,  was  born  at  Newburyport,  Mass., 
Nov.  2,  1820.  He  was  apprenticed  to  a 
printer  when  a  boy  and  grew  up  in  a  news- 
paper office.  From  1838  to  1840  he  edited 
The  Southern  Whig  at  Atlanta,  Ga.  He  was 
sent  with  the  embassy  to  Belgium  in  1841 
as  an  attache",  and  remained  in  Europe  seven 
years.  While  abroad,  he  collected  valuable 
data  for  the  archives  of  Massachusetts.  He 
became  editor  of  The  Congressional  Directory 
in  1867.  He  published  a  number  of  works, 
among  which  those  most  largely  sold  were 
the  Life  of  Zachary  Taylor,  the  Conspiracy 
Trial  for  the  Murder  of  A  braham  Lincoln  and 
Sixty  Years  at  the  Federal  Metropolis.  He 
died  at  Washington,  D.  C.,  May  30,  1887. 

Pope,  a  title  first  given  to  all  bishops  of 
the  Christian  church,  but  now  exclusively 
applied  to  the  bishop  of  Rome  or  head  of 
the  Roman  Catholic  church.  Tradition,  con- 
firmed by  the  faith  of  the  church,  represents 
St.  Peter  as  the  first  bishop  of  Rome 


Whether  he  were  such  or  not,  it  was  natural 
that  the  early  bishops  residing  in  the  im- 
perial city  should  acquire  a  large  measure 
of  influence  and  importance  and  that  after 
the  empire  became  Christian  they  should 
attain  considerable  temporal  power.  The 
temporal  power  was  not  fully  established, 
however,  until  754,  under  Pepin,  king  of 
the  Franks.  From  that  time  the  history 
of  the  papacy  has  been  a  contest  of  greater 
or  lesser  intensity  with  the  princes  and 
rulers  of  Europe,  in  which  now  one  and 
now  the  other  of  the  contending  parties  pre- 
vailed. At  present  the  pope  is  stripped  of 
all  temporal  power,  but  his  authority  over 
the  church  in  all  matters  spiritual  and  eccle- 
siastioal  is  supreme  and  unquestioned,  the 
Vatican  Council  which  assembled  at  Rome 
in  1870  having  proclaimed  his  infallibility 
on  all  questions  of  faith  and  morals.  When- 
ever a  vacancy  occurs  in  the  papal  chair,  it 
is  filled  by  the  cardinals  choosing  one  of 
their  number  to  occupy  the  place.  A  his- 
tory of  the  more  important  popes  will  be 
found  under  their  several  titles. 

Pope,  Alexander,  English  poet,  was  born 
at  London,  May  21,  1688,  his  father  being 
a  Roman  Catholic  and  a  man  of  means.  Al- 
though Pope's  early  education  was  irregular 
and  unsystematic,  his  father  retiring  from 
business  soon  after  the  son's  birth,  his  appli- 
cation to  study  must  have  been  close,  for 
even  in  his  juvenile  poems  are  traces  of 
profound  thought.  In  1711  Pope  published 
his  Essay  on  Criticism,  which  placed  him  at 
once  in  the  front  rank  of  the  literary  men 
of  his  day;  and  in  1712  appeared  the  Rape 
of  the  Lock,  the  most  imaginative  of  his 
poems.  Soon  alter  appeared  his  translation 
of  Homer's  Iliad,  which  brought  a  fortune 
of  $30,000.  (See  HOMER).  A  translation  of 
the  Odyssey  followed  a  few  years  later,  and 
in  1728  he  issued  the  third  volume  of  The 
Dunciad.  The  Essay  on  Man,  published  in 
1734,  is  a  didactic  poem,  and,  although  al- 
most wholly  deficient  in  the  imaginative 
quality,  is  a  masterpiece  of  wit  and  versifi- 
cation. Pope's  command  of  terse  and 
smooth  expression  is  at  its  highest  here; 
and  it  has  been  well  said  that  this  poem 
contains  more  familiar  quotations  than  any 
other  poem  of  equal  length  in  the  English 
language.  Pope  died  at  Twickenham,  near 
London,  May  30,  1744,  leaving  behind  him 
a  literary  fame  that  has  suffered  no  eclipse 
in  over  a  century  and  a  half. 

Pope,  John,  an  American  general,  was 
born  at  Louisville,  Ky.,  March  16,  1822, 
and  graduated  at  West  Point  in  1842,  after 
which  he  entered  the  engineer-corps  of  the 
United  States  army  He  served  in  the 
Florida  War  of  1842-44  and  in  the  Mexi- 
can War,  winning  the  rank  of  captain  for 
his  conduct  at  Monterey  and  Buena  Vista. 
At  the  outbreak  of  the  Civil  War  he  was 
appointed  brigadier-general  of  volunteers, 
and  in  the  spring  of  1862  distinguished  him- 
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self  by  the  capture  of  New  Madrid,  Mo.,  and 
Island  No.  10  in  the  Mississippi.  On  ac- 
count of  these  successes  he  was  transferred 
to  the  east  and  placed  in  command  of  the 
forces  formerly  under  Generals  Fremont, 
McDowell  and  Banks,  each  of  whom  had 
been  outgeneraled  and  beaten  by  "Stone- 
wall" Jackson.  He  was  defeated  at  the 
second  battle  of  Bull  Run,  Aug.  29-30,  1862. 
He  then  requested  to  be  relieved,  and  was 
transferred  to  the  department  of  the  north- 
west. Pope  attributed  his  defeat  to  Gen. 
Fitz-John  Porter  (q.  v.).  In  1882  Pope  was 
made  a  major-general  in  the  regular  army, 
and  retired  in  1886.  He  died  while  on  a 
visit  to  the  Soldiers'  and  Sailors'  Home  at 
Sandusky,  O.,  Sept.  23,  1892. 

Pop'Iar,  a  species  of  the  genus  Populus, 
which  belongs  to  the  willow  family.  Char- 
acteristics are  flut- 
tering, shimmering 
leaves,  whitish 
trunk,  drooping  cat- 
kins, cottony  seeds. 
There  are  about  25 
species  native  to 
the  northern  hemis- 
phere,  about 
half  belonging  to 
North  America.  The 
poplars  may  be 
divided  in  general 
into  two  groups: 
the  balsam  poplars 
with  sticky  buds 
and  white  poplars 
or  aspens  with  buds 
not  sticky.  The 
common  balsam 
poplar  is  P.  balsam- 
ifera,  sometimes 

POPLAR  LEAF  AND        also  called  tacaam- 
CATKIN  hac.    One  of  its  va- 

rieties (candicans)  is  known  as  balm  of 
Gilead  The  common  cottonwood  or  Caro- 
lina poplar  is  P.  monilifera.  The  black 
poplar  of  Eurooe  (P.  nigra)  is  familiar  in  this 
country  through  its  variety  italica,  which 
is  the  Lombardy  poplar,  probably  of  Asiatic 
origin.  The  common  American  aspen  is  P. 
tremuloides;  the  larger  species  being  P. 
grandidentata,  which  is  in  cultivation  in  its 
"weeping  "  forms.  A  very  commonly  planted 
wild  poplar  is  the  abele  of  Europe,  P.  alba, 
which  has  leaves  white  cottony  beneath. 
The  name  of  poplar  or  white  poplar  has  also 
been  wrongly  applied  to  a  tree  in  a  very 
different  group,  namely,  the  great  tulip-tree 
(Liriodendron) ,  which  is  closely  related  to 
the  magnolias.  It  is  this  tulip-tree  which 
yields  the  so-called  poplar  lumber  of  com- 
merce. Of  recent  years  poplar-wood  has 
become  valuable  for  paper-making. 

Pop'lin,  a  fabric  of  dry  goods  produced 
by  weaving  ?  weft  of  worsted  yarn  into  a 
warp  of  silk.  On  account  of  worsted  yarns 
being  thicker  than  the  silk,  poplins  always 


have  a  corded  appearance.  They  may  be 
either  plain  or  figured,  and  used  for  dress 
goods,  and  for  fine  upholstery.  The  manu- 
facture of  poplin  goods  is  of  French  origin, 
and  was  introduced  into  England  and  Ire- 
land by  Protestant  refugees  during  the  i  yth 
century. 

Popocatepetl  (po-po-kd-td-pet'l),  a  vol- 
cano about  40  miles  southeast,  of  the  City 
of  Mexico.  It  rises  in  the  form  of  a  cone 
about  17,000  feet  above  the  level  of  the  sea. 
Although  smoke  issues,  no  eruption  has  taken 
place  since  1540.  It  is  frequently  scaled, 
and  in  its  crater  (nearly  a  mile  in  diameter 
and  about  1,000  feet  deep)  much  sulphur 
is  found. 

Pop'py,  species  of  the  poppy  family  (Papa- 
veracecg},  but  in  the  narrowest  sense  the 
name  belongs  to  the  genus 
Papaver,  to  which  the 
opium-poppy  (P.  somnife- 
rum)  of  the  Old  World  be- 
longs. This  poppy  is 
largely  cultivated  in  Eu- 
rope and  Asia  for  its  cap- 
sule, from  which  the  drug 
opium  and  the  poppy-oil 
are  obtained.  It  is  a  na- 
tive of  the  Mediterranean 
region.  Among  the  com- 
monest native  poppies  are 
the  argemones  or  prickly 
poppies,  which  are  found 
in  cultivation,  and  also 
occur  over  vast  areas  in  the  west.  The 
common  blood-root  (Sanguinaria  Canaden- 
sis)  of  the  early  spring  also  is  a  poppy,  while 
the  yellow  or  celandine  poppy  (Stylophorum 
diphyttum)  is  a  well-known  poppy  of  the 
early  spring.  The  Californian  poppy,  with 
its  pale,  dissected  leaves  and  long-stalked, 
brilliantly  colored  flowers,  is  Eschscholtzia 
Calif  arnica.  It  occurs  in  California  in  great 
masses,  often  giving  most  brilliant  and  var- 
iegated colors  to  a  landscape.  This  poppy 
is  extensively  cultivated. 
Por'celain.  See  POTTERY. 
Por'cupine,  an  animal  with  sharp  spines 
or  quills  among  the  hairs.  The  Old- World 

porcupines 
are  ground 
animals  and 
live  in  bur- 
rows; those 
of  the  New 
World  are 
^mainly  tree 
"  animals.  They 
j;  belong  to  the 
>  rodents  or 
gnawing  ani- 
mals, feed  up- 
on bark  of 
trees,  and  are  often  found  around  camps, 
attracted  by  salt  and  greasy  leather  or 
wood.  The  flesh  is  eaten  by  the  Indians. 
The  common  Canadian  porcupine  has  a  stout 
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body,  about  forty  inches  long,  with  a  short 
tail.  The  hair  is  dark  brown,  and  the  spines 
are  from  four  to  six  inches  long.  They  are 
almost  hidden  in  the  hair.  It  is  found  in 
New  England,  New  York,  Pennsylvania, 
Ohio  and  northward  and  northwestward.  It 
should  never  be  called  hedgehog,  for  the 
latter  is  not  a  gnawing  animal  but  an  insect- 
eater,  smaller,  weaker  and  not  found  in 
America.  Porcupines  are  slow-moving  and 
slow-witted  creatures.  The  idea  that  they 
can  shoot  their  quills  is  a  mistaken  one, 
but  when  attacked  they  strike  with  the 
tail,  and  quills  are  thus  driven  into  the 
disturber.  When  alarmed,  the  quills  are 
raised  erect,  the  animal  presenting  its  brist- 
ling appearance.  The  tree-porcupine  of 
tropical  South  America  and  Mexico  is  of 
slighter  build,  and  has  a  tail  capable  of 
grasping. 

Poros'ity,  a  term  by  which  we  express 
the  fact  that  no  body  of  matter,  whether 
solid  or  liquid,  completely  fills  the  space  it 
occupies,  as  the  particles  or  molecules  of  all 
bodies  have  spaces  between  them  filled  with 
air,  and  these  spaces  are  called  pores.  Many 
objects,  as  wood  and  cloth,  show  their  poros- 
ity by  the  readiness  with  which  they  absorb 
water  or  any  other  liquid.  Under  heavy 
pressure  water  has  been  forced  through  iron, 
silver  and  other  metals;  and  the  porosity  of 
water  itself  has  been  proven  by  mixing  it 
with  alcohol  and  noting  the  fact  that  the 
bulk  of  the  mixture  is  much  less  than  the 
sum  of  the  two  bulks  before  the  mixture. 

Porphyry  (  por'fi-ry) ,  igneous  rocks  made 
of  large  and  distinct  crystals  imbedded  in 
a  matrix  of  small  and  often  indistinct  crys- 
tals. The  term  also  is  sometimes  applied  to 
lavas,  the  matrix  of  which  is  but  partly 
crystalline.  The  name,  therefore,  refers  to 
the  structure  of  the  rock,  not  to  its  com- 
position. A  granite  would  be  called  porphy- 
ritic  if  some  of  its  crystals,  for  example 
some  of  its  feldspar  crystals,  were  conspicu- 
ously larger  than  others.  A  quartz  porphyry- 
is  one  in  which  the  conspicuous  crystals 
(phenocrysts)  are  all  quartz.  Light-colored 
igneous  rocks  are  more  commonly  porphy- 
ritic  than  dark  ones. 

Porpoise  (por'pus) ,  a  sea-mammal  belong- 
ing to  the  group  of  toothed  whales.  They 
are  similar  in 
general  appear- 

-  ance  to  dolphins, 

•  but  have  a  short- 
^  er  snout.     They 
"  are    dark    above 

and  whitish  be- 
low. Porpoises 
are  common  in 
the  North  Atlan- 
tic near  shore, 
and  often  ascend  rivers.  They  feed  on  such 
fish  as  mackerel  and  herring,  for  the  capture 
of  which  their  teeth  are  well-adapted.  The 
bay-porpoise  of  the  Pacific  coast  is  the 
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smallest  of  the  whale  family,  being  often 
not  more  than  four  or  five  feet  long.  Some 
other  species  reach  a  length  of  about  nine 
feet.  Their  very  thick  hide  is  beaten  down 
and  made  into  soft  leather.  Their  fat  yields 
oil  of  fine  quality. 

Port  Ar'thur,  called  by  the  Chinese  Lu- 
shun-k'ow,  is  a  naval  station  on  the  northern 
coast  of  China,  in  the  province  of  Shing- 
king,  about  275  miles  east  of  Peking.  Up 
to  1881  it  was  merely  a  harbor  of  refuge 
for  coastwise  sailing  vessels;  but  in  that 
year  China  determined  to  make  it  a  naval 
port  for  her  northern  squadron.  It  is  en- 
tirely surrounded  by  hills;  and  at  great 
expense  it  was  fitted  with  dry  docks,  foun- 
dries for  casting  heavy  ordnance  and  every- 
thing needful  to  constitute  an  important 
station.  It  grew  from  a  mere  handful  of 
mud  huts  in  1881  to  a  place  of  6,000  inhabi- 
tants in  1893.  I*1  J^94  it  was  destroyed  by 
the  Japanese  as  a  result  of  the  war  with 
China.  In  1898  Russia  obtained  a  lease  of 
this  harbor  for  twenty-five  years,  subject  to 
renewal;  and  with  it  was  obtained  posses- 
sion of  the  adjacent  seas  and  all  the  Chinese 
territory  to  the  north.  Port  Arthur,  though 
small,  is  naturally  impregnable;  and  its 
many  fortifications  were  made  still  more  for- 
midable by  the  Russian  authorities.  The 
acquisition  of  Port  Arthur  by  Russia  led  to 
the  occupation  of  Wei-Hai-Wei  by  Great 
Britain.  In  1905  Japan  captured  Port  Ar- 
thur from  Russia  after  a  long  and  terrible 
siege,  and  China,  after  the  conclusion  of 
peace  between  Japan  and  Russia,  ceded 
Port  Arthur  to  Japan.  See  CHINESE  EM- 
PIRE, JAPAN  and  RUSSIA. 

Port  Arthur,  Can.,  a  city  on  the  west- 
ern shore  of  Thunder  Bay,  in  Lake  Supe- 
rior, Ontario.  It  is  a  divisional  point  on 
the  Canadian  Northern  Railway  and  is  the 
main  line  of  the  Canadian  Pacific.  It  and 
Fort  William  (q.  v.},  twin  cities  almost  join- 
ing, are  at  the  head  of  lake-navigation.  It, 
therefore,  is  a  point  of  transhipment  for 
much  of  the  merchandise  consigned  by  mer- 
chants east  to  the  settlers  on  the  western 
plains  and  for  the  grain  from  Canada's 
western  wheat-belt,  which  is  transhipped  to 
the  lake-vessels.  The  prosperous  future  of 
the  west  is  assured,  and  therefore  the  loca- 
tion must  bring  prosperity  to  these  twin 
cities.  The  elevators  at  Port  Arthur  will 
handle  9,000,000  bushels  of  grain.  It  is  the 
terminus  of  the  Northern  Navigation  Co., 
the  Booth  and  White  line  and  the  Montreal 
and  Lake  Superior  Steamships.  Port  Arthur 
has  an  extensive  blast-furnace  and  immense 
docks;  falls  in  its  immediate  vicinity  can 
supply  150,000  horse-power.  Its  lumbering 
interests  are  very  important.  Population 
12,862. 

Port  Arthur  Ship-Canal,  Tex.,  is  an 
artificial  waterway  deriving  its  name  from 
the  town  on  Sabine  Lake.  This,  which  is 
three  miles  long  and  ten  wide,  marks  the 
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in  the  latter  capacity,  he  died  at  Constanti- 
nople, March  3,  1843. 

Porter,  David  Dixon,  an  American  ad- 
miral, son  of  the  above,  was  born  at  Chester, 

Pa.,  June  8, 
1813.  He  ac- 
companied his 
father  on  his 
cruise  against 
the  pirates  in 
1825,  and  for 
some  time  was 
a  midshipman 
in  the  Mexican 
service.  He  en- 
tered the  Uni- 
ted States  Navy 
in  1829,  and 
after  being  em- 
ployed on  the 
coast-survey 

ADMIRAL   PORTER  from      ^36      to 

1841  he  became  lieutenant,  and  served  till 
1845  on  the  Mediterranean  and  Brazilian 
stations,  afterward  returning  to  the  coast 
survey.  At  the  commencement  of  the  Civil 
War  he  was  appointed  commander  of  the 
Powhatan  and  ordered  to  Pensacola;  but 
afterward  he  was  placed  in  command  of  the 
mortar-flotilla,  with  which,  under  Farragut, 
he  successfully  bombarded  the  forts  of  New 
Orleans.  In  1863  he  was  placed  in  command 
of  the  Mississippi  gunboats  and  rendered 
such  signal  service  in  the  siege  of  Vicksburg 
(q.  v.)  that  he  was  raised  to  the  rank  of 
rear-admiral.  Transferred  to  the  North  At- 
lantic squadron,  in  December  of  the  next 
year  he  bombarded  and  silenced  Fort  Fisher 
(q.  v.~),  and  in  January,  1865,  the  place  was 
captured  by  the  combined  action  of  the 
military  and  naval  forces.  At  the  close  of 
the  war  Porter  was  made  vice-admiral,  and 
in  1870  succeeded  Farragut  as  admiral.  He 
died  at  Washington,  D.  C.,  Feb.  13,  1891. 

Porter,  Fitz=John,  an  American  general, 
was  born  at  Portsmouth,  N.  H.,  Aug.  31, 
1822,  and  graduated  at  West  Point  in  1845. 
During  the*  Mexican  War  he  participated  in 
the  siege  of  Vera  Cruz  and  in  the  battles  of 
Cerro  Gordo  and  Chapultepec.  In  the  sum- 
mer of  1 86 1,  having  been  appointed  briga- 
dier-general of  volunteers,  he  was  placed  in 
command  of  a  division  of  the  army  of  the 
Potomac  by  General  McClellan;  and  in  the 
Virginia  peninsular  campaign  he  was  placed 
in  command  of  the  c;th  army-corps,  distin- 
guishing himself  in  the  Seven  Days'  battles, 
especially,  at  Malvern  Hill.  After  McClellan's 
retreat  his  corps  was  ordered  to  re-enforce 
General  Pope  (q.  v.)  in  his  campaign  against 
Lee  and  Jackson.  On  the  29th  of  August 
Porter  received  an  order  a  short  time  before 
sunset  to  attack  Jackson,  which  he  did  not 
obey.  General  Pope  preferred  charges 
against  him,  under  which  he  was  court-mar- 
tialed and  dismissed  from  the  service.  The 
justice  of  Porter's  sentence  was  the  subject 


of  discussion  for  more  than  twenty  years,  and 
in  1886  he  -was  restored  to  his  rank  of 
colonel  in  the  United  States  army.  He 
died  in  1901. 

Porter,  Horace,  an  American  soldier  and 
diplomat,  was  born  at  Huntingdon,  Pa., 
April  15,  1837,  an(i  educated  at  West  Point. 
He  served  during  the  Civil  War  as  chief  of 
ordnance  in  the  army  of  the  Potomac  and 
in  the  army  of  the  Cumberland,  and  as  aide- 
de-camp  to  General  Grant  in  the  last  year 
of  the  war.  He  also  was  Grant's  military 
secretary  for  a  number  of  years  and,  later, 
his  private  secretary.  He  reached  the  rank 
of  brigadier-general  during  his  career  in  the 
army,  from  which  he  resigned  in  1873.  In 
1 89  7  he  was  appointed  ambassador  to  France 
a  position  which  he  filled  till  1905. 

Porter,  Jane,  author  of  The  Scottish  Chiefs 
and  other  works,  was  born  at  Durham,  Eng- 
land, in  1776,  daughter  of  an  army-surgeon 
who  died  soon  after  her  birth.  She  was 
brought  up  at  Edinburgh  and  London,  and 
made  a  decided  reputation  in  1803  by  Thad- 
deus  of  Warsaw,  a  romance  which  was  fol- 
lowed by  her  most  famous  work,  The  Scottish 
Chiefs,  in  1810.  This  work  has  a  remarkable 
interest  for  youthful  readers,  and  had  the 
merit  of  inspiring  Sir  Walter  Scott  to  write 
Waverley.  She  died  at  Bristol,  May  24, 
i8so. 

Porter,  Noah,  president  of  Yale  College, 
was  born  at  Farmington,  Conn.,  Dec.  14, 
1811,  and  graduated  at  Yale  in  1831.  After 
teaching  for  a  number  of  years  and  taking 
a  course  in  theological  study,  he  became 
pastor  of  a  Congregational  church  at  New 
Milford,  Conn.,  and  afterward  at  Springfield, 
Mass.  In  1846  he  was  elected  professor  of 
metaphysics  and  moral  philosophy  at  Yale, 
and,  after  filling  that  position  for  25  years, 
in  1871  he  was  chosen  president  of  the  insti- 
tution, a  position  which  he  held  until  1886. 
He  died  at  New  Haven,  Conn.,  March  4, 
1892.  Among  Dr.  Porter's  numerous  works 
are  The  Human  Intellect,  Books  and  Reading, 
Elements  of  Intellectual  Science,  Elements  of 
Moral  Science  and  an  edition  of  Kant's 
Ethics.  He  edited  Webster's  Unabridged  Dic- 
tionary and  Webster's  International  Diction- 
ary. 

Por'tia,  the  heroine  in  Shakspere's  Mer- 
chant of  Venice,  is  a  rich  heiress  whose  hand 
is  to  be  bestowed  upon  the  suitor  who  shall 
choose  the  right  casket  among  three.  The 
caskets  are  of  gold,  silver  and  lead  respect- 
ively. Bassanio  is  the  fortunate  suitor  who 
both  wins  the  love  of  the  lady  and  chooses 
the  right  casket.  When  Antonio,  Bassanio's 
friend,  becomes  security  for  Bassanio's  debt 
to  Shylpck,  he  falls  into  peril  of  his  life, 
from  which  the  brave  and  clever  Portia  res- 
cues him  by  pleading  his  case  in  court  in 
the  guise  of  a  young  lawyer.  Portia  is  one 
of  the  sweetest  and  noblest  of  Shakspere's 
heroines,  and  one  of  her  speeches  has  be- 
come world-famous.  It  is  that  beginning 
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boundary  line  of  Texas  and  Louisiana;  and 
narrows  into  a  long  channel,  7^  miles  from 
Port  Arthur,  which  is  called  Sabine  Pass. 
This  is  26  to  40  feet  in  depth  and  seven 
miles  in  length,  terminating  in  the  Gulf  of 
Mexico  and  giving  a  shore-line  of  14  miles 
for  docks  on  the  two  sides.  The  width  of 
the  pass  varies  from  one  half-mile  to  a  mile. 
At  the  outer  end  is  a  bar  which  has  been 
pierced  by  a  channel  formed  by  extending, 
a  mile  or  more  from  shore,  two  jetties  of 
piled  stone,  which  are  built  by  the  Federal 
government  and  are  expected  to  cost  $i  ,050,- 
ooo.  These  jetties  narrow  the  entrance  from 
the  Gulf;  and  the  wash  of  waters,  together 
with  the  incoming  and  outgoing  tides,  has 
scoured  a  channel  over  the  bar  from  16 
to  25  feet  deep.  The  bar  has  been  the 
refuge  of  many  vessels  assailed  by  storms. 
The  opening  of  the  canal  heralded  the  crea- 
tion of  a  new  seaport  on  the  Gulf  for  the 
largest  ocean-vessels,  the  connection  of  a 
land-locked,  fresh-water  harbor  with  the 
terminus  of  an  8oo-mile  railway- system  and 
the  reduction  of  500  miles  of  the  distance 
over  which  the  exports  of  the  southwestern 
states  have  been  hauled  east  and  west.  The 
work  was  commenced  in  1883,  and  the  canal 
was  formally  opened  on  March  25th,  1899. 

Port  Dar'win,  one  of  the  finest  harbors 
in  Australia,  is  situated  on  the  coast  of  the 
northern  territory  of  South  Australia,  which 
is  nearly  16  times  the  size  of  England.  Its 
entrance  is  two  miles  wide,  and  vessels  of 
any  tonnage  can  sail  in  it  with  safety. 
Palmerston,  the  chief  town  on  its  shores,  is 
the  land-terminus  of  the  overland  telegraph 
and  is  the  starting-point  of  a  railway  to  the 
gold-fields  of  the  interior,  150  miles  distant. 
A  telegraph  runs  from  the  north  to  the 
south  of  Central  Australia,  that  is,  from  Port 
Darwin  to  Adelaide,  the  capital,  a  distance 
of  over  2,000  miles.  See  AUSTRALIA. 

Port  Eliz'abeth,  a  seaport  of  the  Cape 
of  Good  Hope,  is  on  the  western  shore  of 
Algoa  Bay,  85  miles  by  rail  from  Graham's 
Town  and  350  from  Kimberley.  Its  public 
buildings  are  the  town-house,  the  provincial 
hospital,  churches,  a  college,  a  library,  and 
a  museum.  The  town  was  laid  out  in  1820, 
and  in  1904  the  population  had  grown  to 

32.959- 

Port  Hu'ron,  Mich.,  a  city,  is  on  St. 
Clair  River,  where  it  issues  from  Lake  Hu- 
ron. The  city  has  a  fine  custom-house, 
beautiful  public  library , (shipyards,  dry-docks, 
grain-elevators  and  large  manufacturing  in- 
terests, especially  in  engines  and  threshers, 
portable  sawmills  and  corn-huskers.  Both 
the  car  and  locomotive  works  of  the  Grand 
Trunk  Railway  are  in  Port  Huron  and 
employ  a  large  number  of  men.  A  sub- 
marine tunnel,  the  longest  in  the  world, 
passes  under  St.  Clair  River,  connecting 
Port  Huron  and  Sarnia.  Population  18,863. 

Port  Jer'vis,  N.  Y.,  village  in  Orange 
County,  about  85  miles  northwest  of  New 


York  City.  It  is  on  Delaware  and  Never- 
sink  Rivers,  and  is  served  by  three  railroads. 
There  are  many  waterfalls  near,  which  fur- 
nish water-power  and  aid  in  the  manufac- 
turing industries.  Chief  among  these  are 
glove  factories,  a  silk  mill,  necktie,  overall, 
shirt  and  saw  factories,  a  plating  works, 
shoe-factory,  flour  and  planing  mills,  a  sash- 
factory  and  printing  works.  The  principal 
buildings  are  the  Y.  M.  C.  A.,  the  two  hos- 
pitals, Saint  Mary's  Orphan  Asylum,  the 
Port  Jervis  Board  of  Trade  and  the  free 
library.  The  village  has  good  public  and 
parochial  schools,  two  private  schools  and  a 
conservatory  of  music.  Attractive  scenery 
and  beautiful  waterfalls  make  Port  Jervis  a 
popular  summer  resort.  Population  9,564. 

Port  Lou' is,  the  capital  and  principal 
port  of  the  British  colony  of  Mauritius  (q.  v.) 
in  the  Indian  Ocean,  is  situated  on  the  north- 
western coast  and  is  inclosed  by  a  circle  of 
lofty  hills.  It  is  a  coaling-station  of  the 
British  navy,  and  has  barracks,  harbor  de- 
fenses and  military  storehouses.  Population 
with  suburbs  52,740. 

Port  Said  (sd-ed'),  an  Egyptian  seaport 
town  on  the  western  side  of  Suez  Canal,  on 
a  strip  of  land  between  Lake  Menzaleh  and 
the  Mediterranean.  The  place  was  named 
after  Said  Pasha,  the  promoter  of  the  canal, 
and  depends  wholly  on  trade,  being  mainly 
a  coaling-station  for  steamers.  Population 

5°^79- 

Port  Simp'son,  the  most  northern  port  of 
British  Columbia,  has  a  fine  harbor,  and  is 
one  of  the  Hudson  Bay  Company's  posts. 

Portcul'lis,  a  strong  timber  or  iron  grat- 
ing sliding  up  and  down  in  the  jambs  of  an 
entrance  to  a  castle  for  the  purpose  of  de- 
fending it  from  assailants.  The  lower  ends 
of  the  vertical  bars  had  spikes  to  stick  in  the 
ground  or  to  injure  those  on  whom  it  might 
fall.  A  powerful  mechanism  of  windlasses 
was  required  to  work  the  portcullis. 

Por'ter,  David,  an  American  naval  officer, 
was  born  at  Boston,  Mass.,  Feb.  i,  1780.  He 
was  appointed  a  midshipman  in  the  navy  in 
1798  and  lieutenant  in  the  yeaf  after.  At 
the  beginning  of  the  War  of  1812  he  was 
made  captain,  and  captured  the  first  British 
ship  taken  in  the  war.  In  1813  with  his 
Essex  he  nearly  destroyed  the  English  whale- 
fishery  in  the  Pacific  and  took  possession  of 
the  Marquesas  Islands;  but  in  March,  1814, 
his  frigate  was  destroyed  by  the  British  in 
Valparaiso  harbor,  and  he  returned  home  on 
parole.  He  afterward  commanded  an  expe- 
dition against  the  pirates  in  the  West  Indian 
waters,  and  was  court-martialed  and  sus- 
pended from  duty  for  six  months  for  com- 
pelling the  authorities  of  Porto  Rico  to  apol- 
ogize for  imprisoning  some  of  his  officers. 
In  1826  Porter  resigned  from  the  navy  and 
was  placed  for  a  time  at  the  head  of  the 
Mexican  navy.  In  1829  he  was  appointed 
consul-general  to  the  Berber  states  and, 
afterward,  minister  to  Turkey.  While  acting 
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with  the  words :    "  The  quality  of  mercy  is 
not  strained." 

Port'land  Ex'posi'tion,  The,  an  interna- 
tional exposition  held  in  Portland,  Oregon, 
from  June  ist  to  October  isth,  1905,  to 
commemorate  the  one  hundredth  anniver- 
sary of  the  exploration  of  the  northwest  by 
Captains  Menwether  Lewis  and  William 
Clark.  The  exposition  derived  its  name  from 
the  city,  the  official  title  in  full  being  The 
Lewis  and  Clark  Centennial  and  American 
Pacific  Exposition  and  Oriental  Fair.  It 
also  is  frequently  referred  to  as  the  Lewis 
and  Clark  Exposition.  The  exposition  was 
intended  to  tell  the  story,  as  the  official 
title  indicates,  of  the  exploration  and  heroic 
achievement  of  a  hundred  years  ago;  of  the 
development  in  a  new-found  land  that 
gained  the  United  States  its  western  coast; 
and  of  the  extension  of  American  trade  with 
the  orient.  As  originally  planned,  only  an 
exposition  local  to  the  northwest  was  con- 
templated; but,  as  the  interest  of  the  whole 
country  became  manifest,  the  scope  of  the 
undertaking  broadened  until  it  reached  the 
proportions  of  an  international  exposition 
of  the  first  rank.  It  was  the  first  exposition 
of  the  kind  ever  held  west  of  the  Rocky 
Mountains.  In  natural  beauty  of  setting  it 
is  considered  by  many  to  have  surpassed 
all  others.  The  national  government  con- 
tributed $470,000  in  addition  to  contributing 
an  exhibit,  already  prepared  at  a  cost  of  more 
than  $300,000 ;  and  nearly  all  foreign  nations 
were  well-represented.  The  unique  feature 
was  the  Forestry  Building,  constructed 
entirely  of  logs  of  gigantic  dimensions. 

Portland,  Me.,  largest  city  and  chief  port 
of  entry  in  Maine,  is  situated  on  Casco  Bay, 
about  60  miles  from  Augusta,  the  capital  of 
the  state,  and  about  100  miles  from  Boston. 
A  number  of  islands  in  the  bay  are  included 
in  the  corporation.  The  Grand  Trunk  Rail- 
road and  six  other  lines  terminate  at  Port- 
land, and  regular  lines  of  steamers  connect 
the  city  with  New  York,  Boston  and  other 
points  on  the  Atlantic  coast.  The  harbor, 
which  is  defended  by  five  forts,  is  deep 
enough  for  vessels  of  all  sizes  and  is  seldom 
frozen.  A  large  foreign  trade  is  carried  on 
with  the  West  Indies  and  with  European  and 
South  American  countries,  the  annual  im- 
ports and  exports  amounting  to  $15,918,492. 
Portland  was  permanently  settled  by  an 
English  colony  in  1632.  Neal  Dow,  Long- 
fellow, Thomas  B.  Reed  and  N.  P.  Willis 
were  born  at  Portland,  and  William  Pitt 
Fessenden  lived  there.  In  1866  a  destructive 
fire  swept  over  the  city,  destroying  property 
to  the  amount  of  $10,000,000,  but  the  burned 
district  has  long  since  been  rebuilt.  Popu- 
lation 58,571. 

Portland,  Or.,  the  largest  city  of  Oregon, 
is  on  Willamette  River,  near  the  point  where 
it  joins  the  Columbia,  about  100  miles  from 
the  ocean  and  about  800  north  from  San 
Francisco.  The  city  is  beautifully  located 


on  a  rising  slope  that  extends  from  the  river 
to  the  foot-hills.  Five  snowcovered  moun- 
tain-peaks can  be  seen  from  Portland  Heights 
in  the  west  of  the  city ;  and  the  public  park- 
system  embraces  more  than  200  acres.  The 
public  buildings  are  costly  and  modern,  and 
among  them  may  be  mentioned  the  Public 
Library,  the  Chamber  of  Commerce,  the 
Northwestern  Industrial  Exposition  Build- 
ing; the  city-hall,  postoffice  and  custom- 
house, each  occupying  an  entire  block; 
Union  Depot,  Marquam  Theater,  Weinhard 
Building  and  many  others,  besides  fine  pri- 
vate residences.  At  Oregon  City,  twelve 
miles  from  Portland,  are  Willamette  Falls, 
which  furnish  excellent  power  for  manufac- 
turing. Among  the  industries  are  lumber 
and  flour  mills,  furniture,  cordage,  boot, 
shoe,  carriage  and  wagon  factories,  brew- 
eries, planing  mills,  paper-bag  factories,  sad- 
dlery and  harness  works,  paint-works,  spice- 
mills  and  canneries.  Portland  has  an  ad- 
mirable public-school  system,  with  fine 
schoolbuildings,  and  spends  more  than  $250,- 
ooo  annually  for  the  maintenance  of  schools. 
Higher  educational  institutions  include  Port- 
land University,  Portland  Academy,  Bishop 
Scott  School,  Saint  Helen's  School  for  Girls 
and  the  medical  and  law  schools  of  the  Uni- 
versity of  Oregon.  Among  the  charitable 
institutions  are  the  Portland,  St.  Vincent's 
and  Good  Samaritan  hospitals.  Electric 
power  from  Willamette  Falls  operates  the 
electric  lights  and  street-railways.  Portland 
has  an  immense  drydock  and  is  a  prosper- 
ous port  of  entry,  large  ocean-ships  coming 
to  this  point.  The  annual  clearing-house  re- 
turns show  a  commerce  of  nearly  $300,000,- 
ooo,  with  an  export  trade  of  $15,000,000. 
Portland  was  founded  in  1844  by  New  Eng- 
landers  who  named  it  for  the  Maine  city, 
and  became  a  city  in  1851.  Population 
207.214. 

Portland,  Isle  of,  a  rocky  island  or  pen- 
insula in  Dorsetshire,  England,  connected 
with  the  mainland  by  a  long,  narrow  ridge 
called  Chisel  Bank.  It  is  four  and  a  half 
miles  long,  one  and  a  half  wide  and  nine 
to  ten  in  circumference.  The  coast  is  rough 
and  precipitous,  the  only  landing  place  be- 
ing on  the  north,  opposite  Weymouth.  From 
its  highest  point  the  Verne  (495  feet)  pre- 
sents an  almost  unbroken  slope  to  Portland 
Bill,  the  southern  extremity,  where  stand 
two  lighthouses,  showing  fixed  lights  210 
and  136  feet  above  the  sea.  Between  this 
point  and  the  Shambles  is  a  dangerous  reef 
three  miles  southeast,  while  a  surf,  called 
the  Portland  Race,  is  raised  by  the  impetu- 
ous tides.  By  the  construction  of  a  magnifi- 
cent break-water  over  two  miles  in  length, 
the  building  of  which  occupied  twenty-three 
years,  a  harbor  of  refuge  has  been  formed, 
affording  anchorage  for  a  large  fleet  of  ves- 
sels. Population  11,000. 

Portland  Vase,  a  celebrated,  ancient,  Ro- 
man glass-vase  or  cinerary  urn  found  during 
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the  pontificate  of  Urban  VIII  (1623-44)  in 
Monte  del  Grano  near  Rome.  It  was  pur- 
chased by  Sir  William  Hamilton  in  1770, 
and  a  few  years  later  by  the  Portland  family, 
who  deposited  it  in  the  British  Museum.  The 
vase  was  broken  into  pieces  by  a  lunatic 
in  1845,  but  the  fragments  were  skillfully 
united.  It  is  ten  inches  in  height  and  the 
finest  known  specimen  of  an  ancient,  cameo- 
cut  glass. 

For' to  Rico  (re'ko),  a  West  India  island 
formerly  belonging  to  Spain,  first  settled  by 
Ponce  de  Leon  in  1510.  It  is  about  100 
miles  in  length  and  36  in  width,  and  is 
traversed  east  and  west  by  ranges  of  moun- 
tains, from  whose  bases  rich  tracts  of  soil 
extend  to  the  sea  on  all  sides.  Its  estimated 
area  is  3,435  square  miles.  Rain  falls  in 
much  greater  abundance  on  the  northern 
than  on  the  southern  part  of  the  island. 
The  chief  towns  are  San  Juan  the  capital 
(48,716),  Mayaguez  (16,563)  and  Ponce  (35,- 
005).  The  total  population  of  Porto  Rico 
by  census  of  1910  was  1,118,012,  about 
forty  per  cent  being  colored  (including 
mestizos,  negroes  and  a  few  Chinese). 
At  the  conclusion  of  the  Spanish-American 
War  in  1898  Porto  Rico  was  ceded  to  the 
United  States. 

Government.  According  to  the  decision  of 
the  United  States  Supreme  Court  Porto  Rico 
is  a  territory  appurtenant  and  belonging  to 
the  United  States,  but  not  a  part  of  the 
United  States  within  the  revenue-clause  of 
the  constitution.  The  island  was  given  a 
civil  government  by  Act  of  Congress  of  May 
i,  1900.  The  governor  is  appointed  by  the 
president  of  the  United  States.  The  upper 
house  consists  of  eleven  member^s,  six  of 
whom  are  heads  of  departments,  five  are 
natives,  and  all  appointed  by  the  president. 
The  lower  house  consists  of  35  delegates, 
elected  by  the  people  for  two  years.  The 
franchise  is  exercised  under  a  property  and 
educational  qualification.  By  proclamation 
of  the  president  on  July  25,  1901,  free  trade 
was  established  between  Porto  Rico  and  the 
United  States. 

Education.  In  1899  over  83  per  cent,  of  the 
population  could  neither  read  nor  write.  A 
school-system  was  organized  in  that  year; 
a  general  board  of  education  and  local 
school-boards  were  formed;  suitable  ac- 
commodations were  required  to  be  provided ; 
and  school-attendance  was  made  compulsory. 
In  1911  there  were  1,025  common  schools 
open,  with  128,453  pupils;  19  high  schools 
with  1,144  enrolled,  and  a  system  of  night 
schools  and  kindergartens.  Many  of  the 
teachers  in  these  schools  are  from  the  United 
States. 

Commerce.  In  1911  the  imports  amounted 
to  $38,786,997,  and  the  exports  to  foreign 
countries,  $39,918,367.  Value  of  shipments 
of  United  States  merchandise  to  Porto  Rico, 
$23,272,170,  and  shipments  from  Porto  Rico 
to  the  United  States,  $26,391,338. 


Resources.  So  far  as  developed,  the  chief 
products  of  the  island  are  agricultural,  in- 
cluding coffee,  sugar,  tobacco,  bananas,  pine- 
apples, oranges  and  vegetables.  Some  cotton 
is  exported.  With  improved  methods  the 
yield  can  be  largely  increased.  There  is 
but  little  mining,  though  there  are  deposits 
of  gold,  silver,  copper,  iron,  tin,  mercury, 
platinum  and  nickel.  There  also  are  marble, 
gypsum  and  phosphates. 

Ports'mouth,  N.  H.,  a  city,  on  Piscataqua 
River,  three  miles  from  its  mouth,  and  on 
the  eastern  division  of  the  Boston  and  Maine 
Railroad.  The  United  States  Navy-Yard 
is  on  the  opposite  bank  of  the  river,  with 
facilities  for  docking  the  largest  ships  afloat 
and  well-equipped  shops  and  engineering 
plants.  The  city  possesses  the  deepest  har- 
bor on  the  coast  and  important  coastwise 
trade.  The  harbor  never  freezes.  Ports- 
mouth contains  a  superior  line  of  stores  and 
several  important  manufacturing  interests. 
It  is  rich  in  historical  memories,  and  pos- 
sesses fine  buildings  and  parks.  The  first 
settlement  was  made  in  1623  by  London 
merchants.  The  original  charter,  adopted 
in  1849,  was  amended  in  1905  giving  the 
city  practically  a  new  charter.  The  govern- 
ment is  vested  in  a  mayor  and  a  council. 
The  council  elects  heads  of  departments  and 
subordinate  officials.  The  city  has  water- 
works, an  electric-light  plant  and  an  electric 
street-car  system,  owning  and  operating  the 
first.  Population  11,269. 

Portsmouth,  O.,  county-seat  of  Scioto 
County,  stands  on  the  Ohio  at  the  mouth 
of  Scioto  River,  100  miles  above  Cincinnati. 
It  has  iron-foundries,  rolling-mills  and  manu- 
factories, some  of  their  products  being  stoves, 
ranges,  cars,  furniture,  wagons  and  car- 
riages, boots,  shoes  etc.  The  educational 
institutions  are  the  public  and  parochial 
schools,  several  private  schools,  a  public 
library  and  Peebles  Reading-Room,  besides 
charitable  institutions  and  churches.  The 
city  owns  and  operates  the  electric-light  and 
water  works.  Portsmouth  has  the  service  of 
three  railroads  and  of  steamboats  to  all 
Ohio  River  ports.  Population  23,481 

Portsmouth,  the  chief  naval  arsenal  of 
Great  Britain,  is  on  the  southwestern  shore 
of  Portsea  Island,  at  the  entrance  to  Ports- 
mouth Harbor  and  opposite  Gosport,  with 
which  it  is  connected  by  a  steam-ferry.  The 
fortifications  comprise,  on  the  landward  side, 
the  outer  line  of  the  Portsdown  forts  and  the 
Hillsea  lines;  to  seaward,  the  Spithead forts. 
Portsmouth  Harbor,  only  about  400  yards 
wide  at  its  entrance,  expands  into  a  spacious 
basin,  extending  inland  about  four  miles  and 
having  a  breadth  of  three  miles  along  its 
northern  shore.  This  harbor  is  situated  in 
the  middle  of  the  channel,  close  to  the 
anchorage  of  Spithead,  where  1,000  ships 
of  the  line  may  ride  without  danger  or 
imconvenience,  and  is  under  the  shelter 
of  the  Isle  of  Wight.  Opposite  to  it  is 
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the  French  arsenal  of  Cherbourg.  Popula- 
tion 217,989. 

Portsmouth,  Va.,  the  capital  of  Norfolk 
County,  on  Elizabeth  River,  opposite  Nor- 
folk, with  which  it  is  connected  by  ferry. 
On  the  southern  suburb  of  Portsmouth  is 
the  U.  S.  navy-yard,  and  on  the  northern  sub- 
urb is  the  U.  S.  navy-hospital.  Among  the 
industries  are  cotton-mills,  storage-plants 
and  lumber-yards.  Portsmouth  is  served 
by  the  Seaboard  Air-Line;  Atlantic  Coast 
Line;  Norfolk  and  Southern;  and  other  rail- 
roads. Population  33,190. 

Portugal,  a  kingdom  in  Europe  on  the 
western  side  of  the  Iberian  peninsula,  about 
330  miles  in  length  and  from  70  to  140  in 
width.  It  is  bounded  on  the  north  and  east 
by  Spain  and  on  the  south  and  west  by  the 
Atlantic.  Total  area  (including  the  Ma- 
deiras and  Azores)  35,490  square  miles.  The 
population  increases  steadily,  but  slowly. 
In  1851  it  numbered  only  a  little  over  3,000,- 
ooo;  in  1874  it  was  over  4,000,000;  and  by 
the  most  recent  census  it  was  5,423,132. 

The  most  important  mountain  range  is  the 
Sierra  da  Estrella,  a  westward  continuation 
of  the  Spanish  Sierra  Guadarrama  system; 
and  the  Spanish  Sierra  Morena  also  continues 
westward  in  southern  Portugal.  Ocean- 
breezes  temper  the  climate,  and  exempt  it 
from  the  dry  heat  to  which  Spain  is  subject. 
The  inequalities  of  surface,  however,  produce 
considerable  diversities  of  climate;  though 
snow  falls  abundantly  on  the  mountains  in 
the  northern  provinces,  it  is  never  seen  in  the 
lowlands  of  the  southern  districts,  where 
spring  begins  with  the  new  year  and  harvest 
is  over  by  midsummer.  The  soil  generally  is 
fertile ;  but  agriculture  is  in  a  backward  state, 
little  more  than  half  the  area  being  put 
to  profitable  use.  The  most  prosperous 
branches  of  industry  are  the  cultivation  of 
the  vine  and  the  olive;  from  the  former  is 
derived  the  rich  red  wine,  familiarly  known 
as  port  from  its  being  shipped  at  Oporto, 
"the  port."  The  total  quantity  of  wine 
annually  exported  from  Portugal  (chiefly  to 
Brazil,  England  and  the  Portuguese  colo- 
nies) amounts  to  20,000,000  gallons.  Fish 
abeund  in  all  the  rivers  and  off  the  coasts; 
and  of  late  years  attention  has  been  given  to 
the  cultivation  of  oysters.  The  manufac- 
turing industries  are  chiefly  concentrated  in 
Lisbon  and  Oporto.  About  455,296  persons 
are  engaged  in  manufacturing  pursuits,  and 
nearly  half  of  these  are  employed  in  weaving 
wool.  In  1907  1,675  miles  of  railway  were 
open,  of  which  580  miles  belonged  to  the 
state.  The  exports  average  about  $35,000,- 
ooo  annually,  and  the  imports  are  nearly 
twice  that  amount.  The  chief  mineral  prod- 
ucts include  copper  precipitate  and  copper- 
ore,  cupreous  iron  pyrites,  ore  for  sulphur, 
lead-ore,  anthracite  and  lignite.  The 
national  debt  has  increased  from  about  $100,- 
000,000  in  1853  to  over  eight  times  that 
amount  in  1907.  Every  male  Portuguese 


over  21  is  liable  to  service  in  the  army,  the 
term  being  three  years  with  the  colors  and 
nine  in  the  reserve.  On  a  peace-footing  the 
army  embraces  about  30,000  men,  the  war- 
strength  being  about  175,380  men  of  all  arms. 
The  state  religion  is  Roman  Catholic,  but  tol- 
eration is  extended  to  all  creeds.  Education 
is  superintended  by  a  council  and  is  entirely 
free  from  the  control  of  the  church.  Com- 
pulsory education  was  enacted  in  1844,  but 
is  not  generally  enforced ;  and  Portugal  is  far 
behind  in  education  and  intelligence.  The 
one  university,  at  Coimbra,  established  in 
1290,  is  one  of  the  oldest  in  Europe,  and  has 
75  professors  and  1,057  students.  Lisbon 
has  a  learned  society,  the  Academy  of  Sci- 
ences, and  a  public  library  of  250,000  vol- 
umes. 

Portugal  is  a  constitutional  monarchy,  the 
crown  being  hereditary  alike  in  the  male  and 
the  female  line.  The  parliament  or  cortes  is 
composed  of  the  house  of  peers  and  the  house 
of  deputies.  The  house  of  deputies  consists 
of  138  members,  elected  by  the  people,  elec- 
tions being  held  every  four  years.  The  Por- 
tuguese differ  greatly  from  the  Spaniards, 
whom  they  regard  with  no  small  degree  of 
hatred,  mainly  on  account  of  attempts  of 
Spain  to  subvert  the  independence  of  Por- 
tugal in  the  past.  Lisbon  and  Oporto  in  1 900 
had  a  population,  the  former  of  356,009  and 
the  latter  of  167,955;  no  other  town  in  the 
kingdom  reaches  30,000.  The  history  of 
Portugal  in  ancient  times  and  for  several  of 
the  first  centuries  of  our  era  was  that  of  the 
Iberian  peninsula  as  a  whole;  but  in  1143 
Alfonso  I  made  it  an  independent  kingdom. 
During  the  latter  part  of  the  i5th  and  the 
earlier  part  of  the  i6th  century  Portugal 
ranked  as  one  of  the  most  powerful  mon- 
archies in  Europe,  and  Lisbon  was  the  distrib- 
uting center  of  the  products  of  the  east  as 
well  as  one  of  the  most  important  commercial 
cities.  But  it  so  declined  and  degenerated 
that  in  1580  Philip  II  annexed  it  to  Spain. 
It  remained  subject  until  1640,  when  it  suc- 
ceeded in  recovering  its  independence;  and 
in  1668  its  independence  was  formally  recog- 
nized by  the  Spanish  government.  But  in 
her  conflicts  with  Spain  and  the  Netherlands 
Portugal  lost  many  of  her  colonies,  and  th.j 
nation  which  had  once  been  the  greatest 
maritime  power  on  earth  became  one  of  the 
weakest  and  most  insignificant.  Under  the 
reign  of  Joseph  I  his  minister,  Pombal  (q.  v.} , 
sought  to  revive  the  national  credit  and 
restore  the  government  to  its  former  vigor 
and  efficiency;  but,  when  Joseph's  daughter 
Maria  became  queen,  all  progress  was 
arrested.  The  insanity  of  Maria  led  in  1799 
to  the  establishment  of  a  regency  under  her 
oldest  son;  and,  when  that  prince  learned 
that  Napoleon  had  resolved  on  the  extinc- 
tion of  his  dynasty,  he  left  Portugal  in  1807 
and  transferred  the  government  to  Rio  de 
Janeiro  in  Brazil  (q.  v.),  which  at  that  time 
belonged  to  Portugal.  Even  after  the 
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French  were  driven  out  of  Portugal  and 
Napoleon's  power  was  broken,  John  con- 
tinued to  reside  in  Brazil,  leaving  Portugal 
to  be  governed  by  English  officers.  This 
gave  rise  to  such  abuses  and  discontent  that 
in  1820  a  constitutional  form  of  government 
was  proclaimed  at  Lisbon  in  place  of  an 
absolute  monarchy.  John  hurried  home, 
but  was  immediately  forced  to  sign  the  new 
constitution  and  to  recognize  the  independ- 
ence of  Brazil.  (See  PEDRO  I).  On  John's 
death  in  1826  Pedro  IV  organized  the  gov- 
ernment after  the  model  of  the  English  and 
renounced  the  crown  in  favor  of  his  daugh- 
ter.. But  in  1828  Miguel,  Maria  II 's  uncle, 
gathered  a  number  of  the  clergy,  army  offi- 
cers and  old  nobility  and  was  proclaimed 
king  by  the  Cortes.  Then  ensued  a  period 
of  great  confusion  and  misrule;  but  in  1834 
Miguel  was  overthrown  and  renounced  all 
pretensions  to  the  crown.  Maria  II  re- 
mained queen  until  her  death  in  1853,  when 
she  was  succeeded  by  Pedro  V,  her  son. 
Upon  his  sudden  death  in  1861  he  was  suc- 
ceeded by  Dom  Luis,  his  brother,  who  con- 
tinued to  reign  until  succeeded  by  Carlos  I, 
his  son,  in  1889.  Carlos  (q.  v.)  was  assas- 
sinated on  Feb.  i,  1008,  and  was  succeeded 
by  Manuel  II  (q.  v.),  his  younger  son  who 
was  deposed  as  the  result  of  a  revolution 
which  ended  in  the  establishment  of  a  re- 
public. The  dependencies  still  owned  by 
Portugal  include  Macao  in  Cbina;  Timor  in 
the  Malay  Archipelago;  the  Cape  Verd  Is- 
lands; and  those  of  Sao,  Thom6  and  Principe; 
Portuguese  Guinea;  Portuguese  East  Africa; 
and  Angola.  See  Portugal,  in  the  Story  of 
the  Nations  Series,  by  Morse  Stephens. 

Portuguese  (por'tti-gez)  East  Africa 
(Estado  d' Africa  Oriental)  is  bounded  on  the 
north  by  German  East  Africa,  on  the  east  by 
the  Indian  Ocean,  on  the  south  by  Natal  and 
on  the  west  by  Lake  Nyasa,  the  British  Cen- 
tral Africa  Protectorate,  which  runs  into 
Portuguese  territory  from  the  north  and  east 
as  that  territory  projects  itself  from  the 
south  and  west  into  British  Central  Africa, 
by  Rhodesia,  Matabeleland  and  Transvaal. 
Lourenco  Marques  is  the  capital.  The  terri- 
tories directly  administered  by  the  state  are 
divided  into  the  districts  of  Mozambique, 
Tete,  Quilimane,  Inhambane  and  Lourenjo 
Marques.  The  Manica  and  Sofala  region  is 
under  the  administration  of  the  Mozambique 
Company,  under  a  royal  charter  running 
from  1891  to  1941,  by  means  of  which  the 
country  along  the  Zambezi  is  settling  rap- 
idly, convenient  river  transport  and  facilities 
for  mineral  exploitation  being  secured.  The 
country  between  Rovuma  and  Lurio  or  Luli 
Rivers  and  Lake  Nyasa  is  similarly  served 
by  the  Nyasa  Company.  The  principal 
imports  are  cottons,  iron-work  and  drink; 
the  leading  exports  rubber,  certain  ores,  wax 
and  ivory  Gold  has  been  found  at  Manica, 
coal  in  Tete.  The  Delagoa  Bay  railway, 
347  miles  long,  runs  for  57  miles  through  the 


colony,  on  to  Pretoria.  The  Beira  railway 
runs  204  miles  through  the  colony,  and  con- 
nects with  the  British  line  between  Bula- 
wayo  and  Salisbury.  Another,  from  Lou- 
renco Marques  to  Swaziland,  is  building,  and 
part  is  already  used.  In  1903  there  were  87 
telegraph  offices  and  2,368  miles  of  line, 
Beira  and  Fort  Salisbury,  Lourenco  Marques 
and  the  Transvaal  and  Quilimane  and  Chi- 
romo  being  connected. 

Portuguese  Guinea  lies  on  the  Sene- 
gambian  coast,  enclosed  entirely  on  the  land 
side  by  French  possessions,  the  Fuladugu 
country  on  the  north  and  east  and  French 
Guinea  on  the  south.  It  includes  the  neigh- 
boring archipelago  of  Bissagos,  with  the 
island  of  Bolama,  on  which  is  the  capital  of 
the  same  name,  Bissao  being  the  chief 
port.  Its  area  is  4,440  square  miles,  and 
population  (estimated)  820,000.  The  chief 
commercial  products  are  rubber,  wax,  palm- 
nuts,  ivory,  hides,  oil  and  seeds. 

Poseidon  (pd-se'don),  the  Greek  name  for 
the  mythical  deity  called  Neptune  by  the 
Romans.  He  was  said  to  be  the  son  of 
Chronos  (Time)  and  brother  of  Zeus.  He  was 
the  husband  of  Amphitrite.  As  his  portion 
of  the  universe  he  chose  the  sea;  and  to  the 
Greeks,  surrounded  by  the  sea,  he  naturally 
figures  much  in  literature  and  art.  Under 
him  are  all  other  sea-divinities.  The  waves 
are  his  horses ;  the  trident  his  scepter ;  and  he 
is  lord  of  storms  and  giver  of  calm.  He 
usually  is  depicted  riding  in  his  chariot; 
Zeus,  as  sitting  upon  the  throne. 

Po'sen,  a  province  of  Prussia,  bounded 
north  by  West  Prussia,  east  by  Poland,  south 
by  Silesia  and  west  by  Brandenburg.  The 
province  belongs  to  the  great  plain  of  north- 
ern Germany,  and  there  are  several  lakes  in 
the  east.  About  60  per  cent,  of  the  area 
(11,190  square  miles)  is  arable  land  and 
under  cultivation,  the  principal  products 
being  grain,  potatoes  and  hops.  Posen 
formed  an  integral  part  of  Poland  till  1772, 
when  the  districts  north  of  the  Netze  were 
given  to  Prussia;  to  these  was  added,  in 
1793,  Great  Poland,  except  Masovia,  the 
whole  being  incorporated  under  the  name  of 
South  Prussia.  In  1807  Posen  was  included 
in  the  duchy  of  Warsaw;  but  it  was  reas- 
signed to  Prussia  by  the  Congress  of  Vienna 
in  1814  under  the  name  of  the  Grand-Duchy 
of  Posen.  Population  2,099,831,  of  whom 
over  half  are  Poles  and  the  balance  Germans. 

Posen,  the  chief  town  of  the  province  and 
a  fortress  of  the  first  rank,  is  on  the  Warthe, 
150  miles  by  rail  from  Berlin.  In  the  i6th 
century  it  was  an  important  trading  mart, 
but  before  the  end  of  the  century  it  began  to 
decline.  The  chief  manufactures  are  arti- 
ficial manures,  agricultural  implements,  fur- 
niture and  carriages.  Population  117,034. 

Post-Mor'tem  Examination  (from  post, 
Latin  for  after,  and  from  mars  or  death). 
Examination  of  the  body  after  death  is  a 
duty  which  has  to  be  performed  by  physi- 
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cians  in  a  variety  of  circumstances,  of  which 
the  most  important  are  cases  of  sudden  and 
accidental  death  and  cases  of  illness  in  which 
the  nature  of  the  disease  could  not  be  deter- 
mined. 

Post-Office,  the  department  of  govern- 
ment whose  business  it  is  to  convey  letters, 
papers,  books  and  parcels  not  exceeding 
20  Ibs.  and  maintain  Postal  Banks  (q.  ».). 
It  is  so  called  from  the  posts  along  Roman 
roads  where  couriers  were  placed  for 
conveying  news  and  dispatches.  Other 
ancient  countries  had  similar  posts;  but 
in  all  cases  they  were  for  government 
service  only,  the  carrying  of  private  letters 
or  dispatches  being  no  part  of  their  duties. 
The  beginning  of  a  postal  service  in  the 
United  States  dates  from  1639,  when  a  house 
in  Boston  was  employed  for  the  receipt  and 
delivery  of  letters  for  or  from  beyond  the 
seas.  In  1672  the  government  of  New  York 
colony  established  "a  post  to  go  monthly 
from  New  York  to  Boston;"  and  in  1702  it 
was  changed  to  a  fortnightly  one.  A  gen- 
eral post-office  was  established  in  Virginia  in 
1692  and  in  Philadelphia  in  1693.  A  dep- 
uty postmaster-general  for  America  was 
appointed  in  1692;  and  by  an  act  of  parlia- 
ment in  1710  he  was  directed  to  keep  his 
principal  office  in  New  York,  "and  other 
chief  offices  in  some  convenient  place  or 
places  in  other  of  her  majesty's  provinces  or 
colonies  in  America."  The  system,  how- 
ever, was  a  comparative  failure  until  Ben- 
jamin Franklin  became  postmaster-general 
in  1753.  Franklin  filled  this  office  until 
1774  with  such  ability  and  efficiency  that 
when  he  was  removed  the  net  revenue  of  the 
department  exceeded  $15,000. 

In  1789,  when  the  new  Federal  govern- 
ment was  organized,  the  post-offices  in  the  13 
states  numbered  only  about  75.  The  follow- 
ing table  will  show  the  progress  during  a  little 
more  than  the  first  century  of  our  history : 


Years 


Offices 


,  Revenue 


Expendi- 
tures 

$         32-140 
213.994 
49S-969 
1,160,926 
1.932,708 
4,718,236 
5,212,953 
19,170,610 
23-998,837 
36,542,804 
66,645,083 
101,632,160 
190,238,288 

Expenditures  exceed  the  receipts.  This 
is  due  to  the  fact  that  the  postage  on  papers, 
books  etc.  is  so  low  that  they  must  neces- 
sarily be  carried  at  a  loss  and  also  to  im- 
provements in  the  service  from  year  to  year. 
Some  idea  of  the  vast  business  may  be 
obtained  from  the  total  number  of  letters, 
papers,  etc.,  carried  in  1912:  17,588,658,941 
pieces. 

*The  decrease  in  offices  is  due  to  the  introduction 
of  rural  free-delivery. 


1790 

75 

$    37.935 

1800 

903 

280,804 

1810 

2,300 

552,366 

1820 

4,500 

1,111,927 

1830 

8,450 

1.850,583 

1840 

13.468 

4.543.522 

1850 

18,417 

5.552,971 

1860 

28,498 

8,518,067 

1870 

38,492 

19.772,221 

1880 

42,989 

33,315,479 

1890 

62,401 

60,858,783 

1899 

75,000 

95.021,384 

1910 

6o,i44* 

183,585,005 

From  the  organization  of  the  post-office 
department  until  1816  the  rate  of  postage 
on  letters  varied,  according  to  distance, 
from  eight  to  25  cents.  In  1816  these 
rates  were  so  changed  as  to  vary  from  6^ 
cents  to  25  cents;  and  in  1845  the  rate  was 
reduced  to  five  cents  for  each  letter  not 
exceeding  one  half  ounce  in  weight  and  five 
cents  for  each  additional  half  ounce 
or  fraction  thereof,  carried  under  300 
miles;  over  300  miles  10  cents.  In 
1851  the  rate  was  made  three  cents  for  all 
distances  under  3,000  miles,  if  prepaid,  and 
five  cents  if  paid  on  delivery.  In  1855  a 
law  was  passed  requiring  all  letters  to  be 
prepaid;  and  in  1863  the  rate  was  made  uni- 
form to  all  offices  in  the  United  States;  and 
by  act  of  congress,  approved  March  3,  1885, 
the  rate  was  reduced  to  two  cents  for  each 
ounce  or  fraction  thereof,  carried  to  any 
part  of  the  United  States  or  territories. 
The  same  rate  is  charged  for  drop-letters 
where  there  is  free  delivery  by  carriers; 
where  there  is  no  such  delivery,  only  one 
cent  is  charged. 

Mailable  matter  is  divided  into  four  classes, 
of  which  letters  and  any  matter  sealed 
against  inspection  constitute  the  first.  The 
second  c  ass  embraces  newspapers  and  all 
other  periodicals  issued  reg  .larly  at  least 
four  times  a  year.  The  postage  on  this  class 
is  i  cent  per  Ib.  when  mailed  by  publisher  or 
news  agents,  except  that  such  periodicals  may 
be  sent  to  actual  subscribers,  living  in  the 
county  where  they  are  published,  free  of 
postage. 

Third  class  matter  includes  books,  and,  in 
general,  all  printed  matter,  not  issued  periodi- 
cally; it  also  extends  to  proof-sheets  and  manu- 
script copy  accompanying  the  same  and,  in 
general,  to  any  paper,  cardboard  or  parchment 
on  which  an  impression  has  been  made  by 
printing  or  other  mechanical  process,  except 
the  copying  press  or  typewriter.  The  postage 
on  matter  of  this  class  is  one  cent  for  each  two 
ounces  or  fractional  part  thereof.  The  fourth 
class  includes  articles  of  merchandise  and,  in 
general,  all  mailable  matter  not  belonging  by 
its  nature  to  either  of  the  other  three  classes; 
but  all  matter  included  in  this  class  must  now 
be  sent  by  PARCEL  POST  (q.v.).  Matter  belong- 
ing to  the  first,  second  and  third  classes 
may  be  registered  on  payment  of  ten  cents 
in  addition  to  the  postage.  In  1864  the 
money-order  system  was  established  at  the 
leading  post-offices,  and  has  proved  a  great 
convenience.  The  following  are  the  rates: 
For  sums  not  exceeding  $2.50,  three  cents; 
not  exceeding  $5,  five  cents,  over  $5  and 
not  exceeding  $10,  eight  cents;  over  $10 
and  not  exceeding  $20,  10  cents;  over  $20 
and  not  exceeding  $30,  12  cents;  over  $30 
and  not  exceeding  $40,  15  cents;  over  $40 
and  not  exceeding  $50,  18  cents;  over  $50 
and  not  exceeding  $60,  20  cents;  over  $60 
and  not  exceeding  $75,  25  cents;  over  $75 
and  not  exceeding  $100,  30  cents.  A  single 
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money-order  may  include  any  amount  from 
one  cent  to  $100. 

An  interesting  feature  of  the  money  order 
system  in  this  country  is  the  fact  that  for- 
eigners use  it  for  banking  purposes,  pur- 
chasing money  orders  and  keeping  them 
instead  of  depositing  their  money  in  the 
bank.  Since  the  establishment  of  postal 
savings  banks  this  practice  is  becoming 
less  common. 

The  one-cent  postal  card  was  first  issued  in 
1873,  large  numbers  of  which  are  now  used 
for  brief  communications.  The  t\v  o-cent  card , 
with  a  reply-card  attached  for  the  return 
of  an  answer,  was  first  issued  during  1892. 

In  1864  the  free-delivery  system  was 
introduced  into  the  larger  cities,  and  it  has 
since  been  extended  to  practically  all  cities 
having  over  10,000  inhabitants  or  doing  a 
post-office  business  of  over  $10,000.  Pro- 
vision has  since  been  made  for  the  extension 
of  this  system  to  villages  and  rural  commu- 
nities, and  this  has  been  accomplished  to 
such  an  extent  that  there  are  about  43,000 
rural  free-delivery  routes.  Post-offices  whose 
annual  compensation  amounts  to  $1,000  or 
more  are  divided  into  three  classes,  first, 
second  and  third,  and  are  filled  by  presiden- 
tial appointment;  those  whose  compensation 
is  1  ^.s  than  $1,000  constitute  the  fourth  class. 
All  fourth  class  post  offices  were  placed  under 
CIVIL  SERVICE  (q.  v.)  by  President  Taft. 
The  salaries  of  the  postmasters  appointed 
by  the  President  vary  from  $1,000  to  $6,000, 
according  to  the  amount  of  business  trans- 
acted. Salaries  of  fourth-class  postmasters 
derived  from  a  percentage  allowed  on  the 
of  stamps,  etc. 

Foreign  letter  postage  to  Newfoundland, 
Canada,  Mexico,  Panama,  Cuba,  Great 
Britain  and  Ireland  and  to  Germany  (in 
direct  steamers)  is  now  two  cents;  to  all 
other  countries  five  cents. 

POSTAL  SAVINGS  BANKS.  Under  an  act 
approved  June  25,  1910,  postal  savings  banks 
were  opened  January  3,  1911,  and  were  an 
immediate  success,  deposits  reaching  $25,- 
000,000  by  October  i,  1912.  Any  person, 
ten  years  of  age  or  over,  may  begin  with  a 
$i  deposit  or  with  10  cents  through  a  savings 
card  system.  Deposits  are  limited  to  $i 
per  month  and  to  a  total  of  $500.  Annual 
interest  of  2  per  cent  is  allowed. 

Potassium  (po-t&s' st-um) ,  a  bluish-white 
metal  discovered  by  Sir  Humphrey  Davy  in 
1807.  It  js  the  lightest  of  all  the  metals 
except  lithium,  and,  as  its  specific  gravity  is 
only  .865,  it  readily  floats  on  water.  In  so 
doing  it  reacts  violently  with  the  water, 
forming  caustic  potash  and  giving  off  hydro- 
gen, which  ignites  spontaneously  from  the 
heat  of  the  reaction.  At  32°  F.  it  is  brittle, 
like  glass;  at  59°  it  is  soft  and  malleable;  at 
144°  it  becomes  liquid.  Potassium  is  widely 
diffused  in  the  vegetable,  animal  and  mineral 
kingdoms.  Some  of  the  more  important 
potassium  compounds  are  caustic  potash 


(the  hydroxide),  the  carbonate,  the  bicar- 
bonate; also  potassium  chloride,  bromide, 
iodide,  nitrate  (saltpeter),  sulphate,  chlorate, 
cyanide  etc.  Of  these  iodide,  bromide  and 
chlorate  are  used  for  medicines,  the  others 
being  employed  more  or  less  in  the  arts. 

Pota'to,  the  tubers  of  Solanum  tuberosum, 
a  genus  of  the  nightshade  family,  which  con- 
tains about  900  species,  distributed  almost 
everywhere,  but  most  abundant  in  tropical 
America .  Only  about  25  species  are 
found  in  North  America.  The  potato, 
from  which  numerous  cultivated  varieties 
have  originated,  came  from  Chile,  and  is 
native  in  the  mountains  as  far  north  as  south- 
ern Colorado.  The  importance  of  these 
tubers  as  an  article  of  food  is  well-known.  It 
is  sometimes  called  Irish  or  white  potato,  to 
distinguish  it  from  the  sweet  potato,  which 
belongs  to  a  totally  different  plant  The 
cultivated  varieties  of  potatoes  are  exceed- 
ingly numerous,  and  additions  to  the  list  are 
being  made  yearly.  That  this  tulx.  is  a 
modified  stem  is  apparent  from  the  so-called 
"eyes,"  which  are  buds  appearing  in  the 
axils  of  minute  scales.  As  is  well-known, 
these  buds  are  able  to  develop  into  new 
plants,  so  that  in  planting  the  tubers  care  is 
taken  in  cuttingthem  to  include  one  or  more 
eyes.  In  1910  the  acreage  of  potato-raising 
in  the  United  States  was  3,591,000  acres, 
and  the  value  of  the  year's  crop  was  esti- 
mated at  $187,985,000.  The  total  number 
of  bushels  in  the  gross  yield  was  338,81 1,000. 

Potato=Bug  or  Bee'tle,  a  widely  known 
beetle  infesting  potato- vines.  In  25  years 
it  spread  from  the  Colorado  region  to  the 
Atlantic  coast  and  from  Virginia  to  Maine. 
Up  to  1859  this  insect  fed  upon  the  sand-bur, 
a  wild  plant  related  to  the  potato,  but  about 
that  year  it  began  to  appear  upon  the  potato 
vine.  It  multiplied  rapidly  and  migrated 
eastward,  causing  extensive  destruction. 
The  second  word  in  its  Latin  name  (Dory- 
phora  decemlineata)  Defers  to  the  ten  dark  lines 
on  the  wing-covers. 

The  orange-colored  eggs  are  laid  on  the 
underside  of  a  leaf  in  a  cluster  of  about 
50.  The  dark-red  larvae  hatch  within  a 
week,  feed  for  two  or  three  weeks,  then 
crawl  under  rubbish  or  burrow  into  the  soil 
and  there  pass  the  pupa  state  and  remain 
about  ten  days.  About  a  month  after 
hatching  the  adult  beetle  appears.  There 
are  two  or  three  broods  a  year,  the  last  brood 
in  the  beetle  state  lying  dormant  in  the 
ground  during  the  winter.  When  warm 
weather  arrives,  the  beetles  come  forth  in 
great  numbers  and  fall  greedily  on  the 
young  potato-plants.  The  pest  is  success- 
fully combatted  by  sprinkling  plants  with 
pans  green  mixed  with  water;  or  by  dusting 
with  this  poison  mixed  with  flour  or  pulver- 
ized plaster  in  the  proportion  of  one  pound 
to  20,  used  after  a  shower  or  a  heavy  dew. 

Potential  (po-ten' shal) ,  a  term  employed 
in  physics,  astronomy  and  electric  engineer- 
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ing.  The  region  round  any  attracting 
body  where  work  has  to  be  done  to  carry 
mass  from  one  point  to  another  is  known  as 
a  field  of  force.  The  potential  at  any  point 
in  such  a  field  of  force  is  the  amount  of  work 
required  to  bring  up  a  unit  mass  from  infinity 
to  that  point.  It  is  to  be  noted  that  nothing 
is  here  said  as  to  the  path  by  which  this  unit 
mass  is  brought  up,  for  the  work  is  the  same 
whatever  the  path,  provided  the  attraction 
obeys  the  law  of  inverse  squares.  This 
quantity  was  first  introduced  into  physics 
by  Laplace  in  his  Mecanique  Celeste;  but  the 
name,  potential,  is  due  to  George  Green 
(1828).  The  enormous  importance  of  this 
quantity  in  electrical  science  will  be  appre- 
ciated best  by  reading  some  such  treatment 
as  J.  J.  Thomson's  Elements  of  Electricity  and 
Magnetism. 

Poto'mac,  a  river  of  the  United  States, 
formed  by  two  branches  which  rise  in  the 
Allegheny  Mountains  in  West  Virginia  and 
unite  15  miles  southwest  of  Cumberland, 
Md.,  from  which  the  river  flows  southeasterly 
for  400  miles  and  empties  into  Chesapeake 
Bay,  after  forming  an  estuary  100  miles  long 
,  and  from  two  to  seven  wide.  A  few  miles 
above  Washington  it  forms  a  cataract  35 
feet  high.  Between  this  and  Westport  it 
falls  more  than  1,000  feet.  The  scenery  in 
this  portion  of  its  course  is  wild  and  beauti- 
ful, especially  where  it  passes  -through  the 
Blue  Ridge  at  Harper's  Ferry.  The  Poto- 
mac forms  a  great  part  of  the  boundary  line 
between^  Virginia  and  Maryland. 

Potosi  (pd'to-se'),  a  city  of  Bolivia,  South 
America,  nearly  50  miles  southwest  of  Chu- 
quisaca  (Sucre) .  It  is  built  on  the  side  of  the 
Cerro  de  Potosi,  13,000  feet  above  the  sea, 
and  is  one  of  the  loftiest  inhabited  places  on 
earth.  The  streets  are  too  steep  or  narrow 
for  wagons  or  carriages,  and  fully  half  of  the 
town  is  composed  of  tottering  and  ruined 
buildings,  uninhabited  and  desolate.  There 
are  considerable  changes  in  the  climate,  but 
it  generally  is  very  cold,  owing  to  the  snow 
on  the  surrounding  mountains,  which 
scarcely  ever  melts.  Yet  Potosi  is  one  of 
the  principal  commercial  towns  of  South 
America,  the  industry  of  the  place  being  lim- 
ited to  silvermining.  As  the  country  near 
Potosi  is  unproductive,  all  supplies  have  to 
be  brought  from  a  distance.  The  town  was 
founded  in  1545,  and  in  1611  had  160,000 
inhabitants,  but  its  population  does  not 
exceed  23,450.  The  department  of  Potosi 
is  rich  in  minerals  and  cattle,  and  has  an  area 
of  48,900  square  miles,  with  a  population  of 

325,6l5- 

Potpourri  (po'pffo're1),  a  mixture  of  sweet- 
scented  flowers,  dried  and  placed  in  a  vase 
with  a  perforated  lid,  that  their  odor  may  be 
diffused  through  the  room  in  which  they 
are  placed.  But  it  also  signifies  a  dish  of 
different  viands,  and  corresponds  in  this 
sense  to  the  hotch-potch  of  Scotland  and  the 
olla  podrida  of  Spain.  In  music  th*  name  is 


applied  to  a  selection  of  pieces  strung 
together  without  much  system  or  arrange- 
ment —  a  sort  of  medley. 

Pots'dam,  the  chief  town  of  the  Prussian 
province  of  Brandenburg  and  second  resi- 
dence town  of  the  royal  family  of  Prussia,  is 
situated  on  an  island  beside  Havel  River, 
1 6  miles  by  rail  from  Berlin.  It  is  a  hand- 
some city,  with  broad  streets,  public  gardens 
and  fine  squares,  and  in  the  neighborhood 
are  more  than  half  a  dozen  royal  palaces. 
The  manufactories  include  sugar,  chemicals, 
harness,  silk,  waxcloth  and  beer.  Flower- 
gardening,  especially  of  violets,  is  an  active 
industry.  Alexander  von  Humboldt  (q.  v.) 
was  a  native  of  the  place.  Potsdam  owes  its 
creation  as  a  town  to  Frederick  William,  the 
Great  Elector,  and  to  Frederick  II.  Prior  to 
that  period  it  was  a  fishing  village  on  the 
site  of  an  ancient  Slav  settlement.  Popu- 
lation 62,224. 

Pot'stone',  a  mineral  composed  of  a  mix- 
ture of  talc,  mica  and  chlorite.  It  is  soft 
and  easily  cut  when  dug,  but  becomes  hard 
after  exposure  to  the  air.  It  is  made  into 

Eots  and  other  utensils,  which  are  cleaned 
y  the  fire.  It  was  well-known  to  the 
ancients,  and  Pliny  describes  the  manner  of 
making  vessels  of  it.  It  is  quarried  in 
Moravia,  Norway,  Sweden,  Greenland  and 
other  countries. 

Pot'tawat'tomies  (signifying  fire-mak- 
ers), a  tribe  of  North  American  Indians, 
belonging  to  the  Algonquin  stock.  The 
early  French  settlers  established  a  mission 
among  them  at  Green  Bay,  Wis.,  and  to  this 
day  many  are  Roman  Catholics.  They 
sided  with  the  English  during  the  Revolu- 
tion and  in  the  War  of  1812,  and  afterwards 
settled  in  Kansas,  where  one  band  of  over 
400  now  live  in  houses  and  cultivate  the 
ground.  Another  band,  500  in  number, 
is  on  a  reservation  in  the  same  state,  under 
the  care  of  the  Society  of  Friends. 

Pot'ter,  Paul,  the  greatest  animal- 
painter  of  the  Dutch  school,  was  born  at 
Enkhuizen  in  1625,  and  was  the  pupil  of  his 
father,  a  landscape-painter,  with  whom  he 
came  to  Amsterdam  in  1631.  He  also  was  an 
excellent  etcher  and  was  so  precocious  that 
his  best-etched  pieces,  The  Herdsman  and 
The  Shepherd,  were  finished  when  he  was 
only  1 8.  He  established  himself  at  The 
Hague  in  1649,  but  in  1653  he  returned  to 
Amsterdam.  He  died  there  in  1654,  un- 
timely. His  Dairy  Farm,  measuring  48  \ 
by  19  J  inches,  was  sold  in  London  in  1890 
for  $30,450,  or  $65  the  square  inch. 

Pot'tery,  all  objects  of  baked  clay.  This 
art  is  of  high  antiquity,  being  practiced 
among  various  races  in  prehistoric  times. 
We  find  mention  of  earthenware  in  the  Mo- 
saic writings.  The  Greeks  had  important 
potteries  at  Samos,  Athens  and  Corinth, 
and  attained  great  perfection  as  regards 
form  and  ornamentation.  Demaratus  a 
Greek,  the  father  of  Tarquinius  Priscus, 


Japanese  potter  at  his  wheel,  fashioning  fine 
Kyoto  ware. 


Hotozan,    a    famous    porcelain    worker,    painting 
gems  of  art  in  his  workshop  at  Kyoto. 


Japanese  girls,  decorating  fine  pottery. 


Firing  cloisonne  at  Takatoni  factory,  Kyoto. 
Japan. 
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king  of  Rome,  is  said  to  have  instructed  the 
Etruscans  and  Romans  in  this  art.  The 
Arabs  seem  to  be  entitled  to  the  credit  of 
having  introduced  the  manufacture  of 
glazed  ware  into  modern  Europe.  The  Ital- 
ians are  said  first  to  have  become  acquainted 
with  this  kind  of  ware  as  it  was  manufactured 
in  the  Island  of  Majorca,  and  hence  they 
gave  it  the  name  of  majolica.  They  set  up 
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their  first  manufactory  at  Faenza  in  the 
1 5th  century.  In  Italy  the  art  was  im- 
proved, and  a  new  kind  of  glaze  was  in  vented, 
probably  by  Luca  delta  Robbia.  (See 
ROBBIA.)  The  French  derived  their  first 
knowledge  of  glazed  ware  from  the  Italian 
manufactory  at  Faenza,  and  on  that  account 
gave  it  the  name  of  faience.  About  the  mid- 
dle of  the  1 6th  century  the  manufactory  of 
Bernard  Palissy  (q.  v.)  at  Saintes  in  France 
became  tamous  on  account  of  the  beautiful 
glaze  and  rich  ornaments  by  which  its  prod- 
ucts were  distinguished.  A  little  later  the 
Dutch  began  to  manufacture  at  Delft  the 
more  solid  but  less  beautiful  ware  which 
thence  takes  its  name.  The  principal 
improver  of  the  potter's  art  in  Britain  was 
Jpsiah  Wedgwood  (q.  i>.j  in  the  igih  century. 
Porcelain  or  chinaware  first  became  known 
in  Europe  about  the  end  of  the  i6th  century 
through  the  Dutch,  who  brought  it  from  the 
East.  In  the  United  Sta*es  the  manufac- 
ture of  potter}  t'nd  porcr'ain  is  of  recent 
development  bui  has  a.iuedy  attained  con- 
siderable dimensions;  tnt  leading  establish- 
ments being  located  at  Trenton,  N.  J.,  and  at 
Cincinnati,  Akron  and  Fast  Liverpool,  O. 

There  are  general  principles  and  processes 
common  to  all  kinds  of  pottery  and  porce- 
lain. The  first  operations  are  connected 
with  the  preparation  of  the  potter's  paste, 
which  consists  of  two  different  ingredients: 
an  earthy  substance,  which  is  the  clay 
prop^.  and  a  siliceous  substance,  which  is 
necessaiy  to  increase  the  firmness  of  the 
ware  and  render  it  less  liable  to  shrink  and 
crack  on  exposure  to  heat.  The  clay  is  first 
finely  pulverized  and  reduced  to  the  consist- 
ency or  ci«^.am,  when  it  is  run  off  through  a 
set  ji  wire  gauze  or  silk  sieves  into  cisterns, 
where  it  is  diluted  with  water  to  a  standard 
density.  The  other  ingredient  of  the  pot- 
ter's material  is  usually  ground  flints  or  flint- 
powder,  as  it  is  called,  which,  treated  in 
much  the  same  way  as  the  clay,  is  finally 
passed  as  £  creamy  liquor  into  a  separate 
cistern  These  liquors  are  now  mixed  in 


such  measure  that  the  dry  flint-powder  bears 
to  the  clay  the  proportion  of  one  sixth,  one 
fifth  or  even  more.  The  mixture  is  then 
forced  into  presses,  lined  with  cloth,  by 
means  of  a  force-pump,  the  cloth  retaining 
the  clay  and  allowing  the  water  to  escape. 
The  clay  now  forms  a  uniform  inelastic  mass, 
which  is  cut  into  cubical  lumps  and  trans- 
ferred to  a  damp  cellar,  where  it  remains 
until  a  process  of  fermentation  or  disinte- 
gration renders  it  finer  in  grain  and  not  so 
apt  to  crack  in-  the  baking.  It  is  then  sub- 
ject tvj  inother  operation,  called  slapping  or 
wedging,  which  consists  in  repeatedly  break- 
ing the  lumps  across  and  striking  them 
together  again  in  another  direction,  dashing 
them  on  a  board  etc.  This  final  process  of 
incorporation  is  now  most  frequently  per- 
formed by  machinery. 

In  making  earthenware  vessels,  if  they  are 
of  a  circular  form,  the  first  operation  after 
the  paste  has  been  made  is  turning,  tech- 
nically called  throwing  them  on  the  wheel. 


Successive  Stages    of   Earthenware   Vessel   on   thi 
Potter's  Wheel. 

This  is  an  apparatus  resembling  an  ordinary 
turning-lathe,  except  that  the  surface  of  the 
chuck  or  support  for  the  clay  is  horizontal 
instead  of  vertical.  The  chuck  in  fact  is  a 
revolving,  circular  table,  in  the  center  of 
which  a  piece  of  clay  is  placed,  which  the 
potter  begins  to  shape  with  his  hands.  The 
rotary  motion  of  the  table  gives  the  clay  a 
cylindrical  form  in  the  hands  of  the  potter, 
who  gradually  works  it  up  to  the  intended 
shape.  It  is  then  detached  from  the  revolv- 
ing table  and  dried,  after  which,  if  intended 
for  finely-finished  ware,  it  is  taken  to  a  lathe 
and  polished.  It  is  at  this  stage  that  the 
handles  and  other  prominent  parts  are  fitted 
on,  which  is  done  oy  means  of  a  thin  paste 
of  clay  called  slip.  The  articles  are  now 
removed  to  a  room  in  which  they  are  dried 
more  thoroughly  at  a  high  temperature. 
When  they  have  reached  what  is  called  the 
green  state,  they  are  again  taken  to  a  lathe 
and  more  truly  shaped  as  well  as  smoothed 
and  burnished.  When  the  articles  are  not 
of  a  circular  form  and,  accordingly,  cannot 
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fee  produced  by  means  of  the  wheel,  they' 
either  are  pressed  or  cast  in  molds  of  plaster 
of  Paris. 

When  shaped  and  dried,  the  articles  are 
ready  for  the  kiln,  in  which  they  are  exposed 
to  a  high  temperature  until  they  acquire  a 
sufficient  degree  of  hardness  for  use.  After 
the  kilns  have  been  allowed  to  cool  very 
slowly,  the  articles  are  taken  out,  and,  if  they 
are  not  to  be  decorated  in  color,  sometimes 
also  when  they  are  to  be  so  decorated,  they 
are  immersed  in  a  composition  called  glaze, 
which,  after  the  vessels  have  been  a  second 
time  subjected  to  heat,  is  converted  into  a 
coating  of  glass,  rendering  the  vessels  imper- 
meable to  water. 

There  are  two  methods  of  printing  on  earth- 
enware: Press-printing,  which  is  done  on 
the  bisque,  and  bat-printing,  done  on  the 
glaze.  In  both  cases  an  engraving  is  first 
executed  in  copper  and  thence  transferred, 
by  means  of  a  sheet  of  paper  containing  an 
impression,  to  the  article  requiring  to  be 
printed;  but  the  processes  differ  slightly  in 
detail.  When  the  vessel  has  received  its 
impression,  it  is  ready  to  be  fired  in  the 
enamel  kiln.  Painting  on  earthenware  is 
effected  with  a  brush  over  the  glaze. 

Porcelain  or  chinaware  is  formed  only 
from  argillaceous  minerals  of  extreme  deli- 
cacy, united  with  siliceous  earths  capable  of 
communicating  a  degree  of  translucency  by 
means  of  their  vitrification. 

The  processes  employed  in  manufacturing 
porcelain  wares  are  much  the  same  as  those 
for  other  earthenware,  but  they  require  more 
delicacy  and  care.  Metallic  oxides  incor- 
porated with  some  fusible  flux,  as  borax, 
flint  etc.,  are  used  for  painting  on  porcelain. 
The  colors  are  mixed  with  essential  oils  and 
turpentine,  and  applied  by  means  of  a  cam- 
el's-hair  brush.  When  the  painting  is  fin- 
ished, the  vessels  are  baked  in  peculiar 
ovens  called  muffles,  which  are  also  used  for 
fixing  the  printed  figures  on  the  glaze  of 
stoneware.  In  order  to  secure  the  desired 
tint  the  baking  must  be  stopped  at  precisely 
the  proper  time. 

Potts' town,  Pa.,  a  borough  in  Montgom- 
ery County,  on  Schuylkill  River  and  Canal 
and  on  the  Reading  and  Pennsylvania  rail- 
roads, 1 8  miles  southeast  of  Reading  and  40 
northwest  of  Philadelphia.  Here  are  the 
plants  of  the  McClintock  and  Marshall  Bridge 
Company  and  of  the  Pottstown  Iron  Com- 
pany, together  with  many  industrial  estab- 
lishments for  the  manufacture  of  nails,  pig- 
iron,  boilers,  carriages,  agricultural  imple- 
ments and  cigars.  It  has  some  schools, 
including  Hill  School,  churches,  libraries, 
banks  and  other  civic  institutions.  Popula- 
tion 15,599. 

Potts'ville,  Pa.,  a  borough,  the  capital 
of  Schuylkill  County,  on  the  river  of  the 
same  name,  in  the  rich  anthracite  regions, 
35  miles  northwest  of  Reading  and  92  north- 
west of  Philadelphia.  It  was  at  Pottsville 


furnaces  that  hard  coal  was  first  successfully 
used  for  smelting  purposes  in  1839;  it  c6n~ 
tinues  to  be  notable  not  only  as  a  shipping- 
point  for  anthracite  but  as  an  industrial 
center;  there  are  rolling,  spike  and  planing 
mills,  stove  foundries,  nut  and  bolt  factories, 
machine  and  engine  shops,  silk,  skirt  and 
stocking  factories  and  breweries.  Buildings 
of  prominence  are  the  county  court-house, 
the  jail,  a  public  hospital  and  Pottsville 
Athenagum.  There  are  a  school  library  and 
a  county  law-library,  an  admirable  public  and 
parochial  school-system  and  a  commercial 
college.  Pottsville  has  the  service  of  three 
railroads.  Population  20,236. 

Poughkeepsie  (po-klp1 st) ,  N.  Y.,  a  city, 
county-seat  of  Dutchess  County,  is  on 
the  east  bank  of  the  Hudson,  65  miles 
by  rail  from  New  York  City.  The  Hudson 
is  crossed  by  a  steam-ferry  and  spanned 
by  a  railroad-bridge  of  masonry,  steel  and 
iron.  Poughkeepsie  is  the  largest  town 
between  New  York  and  Albany;  its  man- 
ufactures include  machinery,  ironware, 
boots,  shoes,  clothing,  chairs,  glass,  wheels, 
boxes,  horseshoes,  underwear,  knit-goods, 
agricultural  machines  and  automobiles.  It 
also  has  a  rolling-mill  and  a  blast-furnace. 
Two  miles  north  is  the  state's  hospital  for  the 
insane,  which  cost  $750,000 ;  but  Poughkeep- 
sie has  chief  reason  to  be  proud  of  its  educa- 
tional facilities.  Famous  Vassar  College  is 
just  beyond  the  eastern  limits,  and  the  town 
contains  Riverview  Military  Academy,  East- 
man National  Business  College  and  a  number 
of  academies  and  seminaries,  besides  the 
public  schools.  Poughkeepsie  is  quite  noted 
for  its  homes  for  aged  people,  among  which 
are  the  Old  Ladies'  Home,  Vassar  Brothers' 
Home  for  Old  Men,  Pringle  Home  for  Aged 
Literary  Men,  Gallaudet  Home  for  Deaf- 
Mutes  and  St.  Andrew's  Novitiate.  Pough- 
keepsie has  the  service  of  four  railroads. 
Population  27,936. 

Poul'try  (Latin  pullus,  a  chicken),  birds 
domesticated  by  man,  usually  embracing 
chickens,  ducks,  geese,  turkeys  and  guinea- 
fowl.  From  the  time  when  men  began  to 
abandon  their  wandering  mode  of  life  and 
settle  in  fixed  habitations  poultry  in  some 
form  or  other  has  taken  the  place  of  the  wild 
birds  which  they  are  no  longer  able  to  snare 
and  kill.  Poultry  are  raised  for  the  food 
furnished  by  their  flesh  and  their  eggs. 
Their  flesh  enters  largely  into  the  food- 
supply,  and  is  both  healthy  and  nutritious. 
The  production  of  eggs  in  the  United  States 
in  1908  was  1,293,662,433  dozen.  In  France, 
where  poultry  are  bred  to  so  great  an  extent, 
there  are  no  poultry-farms,  in  the  exclusive 
sense,  but  fowls  are  kept  by  every  farmer 
and  cottager.  The  same  remark  applies  to 
Italy,  Denmark  and  Ireland,  all  of  which 
export  large  quantities  of  eggs  and  poultry. 
In  the  vinegrowing  districts  of  France  fowls 
are  permitted  to  wander  among  the  vines 
nearly  all  the  year,  and  they  do  excellent 


POUND 


1541 


POWER 


service  in  cleaning  off  insects  as  well  as  in 
manuring  the  ground.  To  make  poultry 
profitable,  they  should  be  well-housed  and 
well-fed,  with  sufficient  space  for  obtaining 
gravel,  grass,  worms,  garbage  etc.  Their 
houses  should  also  be  kept  clean,  as  the  rich- 
ness of  their  manure  makes  the  ground  very 
foul.  For  laying-hens  it  has  been  found 
that  sof  food  is  very  beneficial  and  that  it 
should  be  given  in  the  morning,  with  hard 
corn  in  the  latter  part  of  the  day.  Sitting 
hens  should  have  a  quiet  nest,  where  they 
will  not  be  disturbed  during  the  21  days 
required  for  incubation.  Artificial  incuba- 
tion has  been  very  largely  adopted  by  poul- 
try-raisers, most  of  the  machines  now  sold 
working  with  great  precision  and  regularity. 
The  advantage  of  incubators  is  that  they 
can  be  used  at  all  seasons. 

Pound,  the  English  form  of  the  Latin 
word,  pondus,  meaning  weight,  is  now  used 
in  two  distinct  senses,  first,  a  gold  coin  hav- 
ing the  value  of  20  shillings  and,  second,  a 
standard  of  mass,  equivalent  to  7000.  grains 
or  0.45359265  kilograms.  The  standard 
pound  is  not  a  "weight,"  but  a  "mass,"  and 
is  kept  at  the  Standard's  office  in  London. 
The  pound  described  above  is  the  avoirdu- 
pois pound ;  the  troy  pound  used  only  rarely 
by  dealers  in  precious  stones  and  metals  has 
5760.  grains.  The  old  English  pound,  which 
is  said  to  have  been  the  standard  of  weight 
from  William  the  Conqueror  to  Henry  VII, 
was  derived  from  the  weight  of  7,680  grains 
of  wheat  all  taken  from  the  middle  of  the 
ear  and  well-dried.  The  pound  weight  of 
silver,  the  common  money  standard  among 
the  ancient  Romans,  was  introduced  by 
them  into  the  countries  which  they  con- 
quered, and  thus  the  term  "pound"  became 
the  designation  of  a  certain  amount  of  coined 
money.  The  English  pound  is  now  consid- 
ered as  the  simple  equivalent  in  value  of 
20  shillings;  but  it  originally  denoted  the 
actual  pound  of  silver  that  was  coined  into 
20  shillings.  From  the  time  of  Edward  II 
the  coins  were  more  and  more  diminished  in 
size  until  the  reign  of  George  I,  when  the 
pound  (in  weight)  of  silver  was  coined  into 
66  shillings;  and  this  rate  still  continues, 
the  term  "pound"  meaning  20  of  these  shil- 
lings. 

Pout'er.     See  PIGEON. 

Pow'der,  a  general  name  for  pulverised 
or  minutely  divided  solid  substances,  has 
come  to  be  specifically  identified  with  gun- 
powder, a  mixture  of  sulphur,  charcoal  and 
potassium  nitrate.  Gunpowder  is  now  used 
in  war  far  less  than  formerly,  owing  to  the 
superior  advantages  of  smokeless  powders; 
but  the  production  of  it  is  considerable,  and 
there  is  little  likelihood  that  it  will  be  super- 
seded for  such  purposes  as  fireworks  and 
military  and  naval  salutes.  The  origin  of 
gunpowder  is  obscure.  The  use  of  it  for 
military  purposes  was  suggested  by  Roger 
Bacon  about  1266.  But  gunpowder  was 


known  in  India  and  China,  where  saltpeter  is 
very  abundant,  from  time  immemorial. 
Gunpowder  was  used  in  cannons  as  early  as 
the  battle  of  Cr6cy  (1346).  Its  quality  was 
very  gradually  improved.  The  French  took 
ttu  step,  under  the  direction  of  Lavoisier, 
of  carefully  pulverising  the  ingredients  in 
separate  wheel-mills.  It  was  gradually  dis- 
covered that  the  quality  and  purity  of  the 
ingredients,  especially  the  charcoal  and 
niter,  need  careful  attention.  The  niter  is 
purified  and  transformed  into  small  crystals 
by  a  process  of  boiling  in  water,  filtration 
and  rotation  in  crystallising  vessels.  Wil- 
low-wood is  commonly  used  for  charcoal. 
Even  the  sulphur  has  to  be  distilled  and 
finely  powdered.  The  proportion  of  the 
ingredients  may  vary;  but  in  military  pow- 
der it  often  is  75  parts  niter,  10  parts  sulphur 
and  15  parts  charcoal.  The  greater  part  of 
the  powder  now  produced  in  the  United 
States  is  used,  not  for  guns,  but  for  blasting. 
See  GUNPOWDER. 

Pow'derly,  Terence  Vincent,  an  Amer- 
ican labor-leader,  who  came  into  prominence 
as  General  Master- Workman  of  the  Knights 
of  Labor,  was  born  at  Carbondale,  Pa.,  Jan. 
22,  1849.  He  entered  the  employ  of  a  rail- 
road as  a  switch- tender  at  12  and  as  a  ma- 
chinist at  19.  He  joined  the  Knights  of 
Labor  in  1874  and  was  elected  mayor  of 
Scranton  in  1877  and  1878.  He  was  raised 
to  the  chief  office  in  the  Knights  of  Labor 
at  their  meeting  in  Chicago  in  1879,  remain- 
ing master-workman  until  1893.  He  studied 
law  and  was  admitted  to  the  bar  in  1894. 
He  was  appointed  commissioner  of  immigra- 
tion by  President  McKinley  in  1897. 

Pow'ell,  John  Wesley,  an  American 
geologist  and  anthropologist,  was  born  at 
Mount  Morris,  N.  Y.,  March  24,  1834,  and 
served  through  the  Civil  War,  in  which  he 
rose  to  the  rank  of  major.  After  holding  a 
professorship  in  Illinois  Wesleyan  Uni- 
versity for  a  number  of  years,  in  1870  a 
survey  of  the  Colorado  and  its  tributaries 
was  placed  under  his  direction  by  act  of 
Congress.  His  voyage  through  the  canyon 
was  a  wonderful  achievement.  While  en- 
gaged in  this  service  he  gave  special  atten- 
tion to  ethnology,  and  in  1879  was  made 
director  of  the  new  bureau  of  ethnology;  in 
1 88 1  he  was  also  appointed  director  of  the 
United  States  Geological  Survey.  Major 
Powell  in  1886  received  the  doctorate  of 
philosophy  from  Heidelberg  and  of  laws 
from  Harvard;  and  in  1887  he  was  president 
of  the  Association  for  the  Advancement  of 
Science.  His  works  include  Explorations  of 
Colorado  River;  Lands  of  the  Arid  Region; 
Contributions  to  American  Ethnology;  and 
Outlines  of  the  Philosophy  of  the  Indians. 
He  died  on  Sept.  23,  1002. 

Pow'er,  a  term  used  in  physics  and  engi- 
neering to  denote  the  rate  of  work.  When 
an  engine  hoists  a  carload  of  coal  from  the 
bottom  of  a  pit  to  the  surface  of  the  earth,  it 


POWERS 


X542 


PRAGUE 


does  the  same  amount  of  work  whether  the 
hoist  be  made  in  one  minute  or  in  one  hour. 
Yet  there  is  a  very  great  difference  between 
these  cases;  and  we  say  that  it  requires  a 
much  more  "powerful"  engine  to  make  the 
hoist  in  one  minute.  Accordingly,  we  define 
the  power  of  an  agent  as  the  rate  at  which  it 
does  work,  that  is,  the  ratio  of  the  work 
divided  by  the  time.  Activity  is  used  as  a 
strict  synonym  for  power. 

The  unit  of  power  most  frequently  em- 
ployed in  England  and  America  is  the  horse- 
power, introduced  by  James  Watt  and 
defined  as  the  activity  of  an  agent  capable 
of  raising  550  pounds  through  a  vertical  dis- 
tance of  one  foot  in  one  second.  The  French 
horse-power  is  such  that  it  will  raise  75  kilo- 
grams one  meter  per  second.  In  purely 
scientific  work  the  unit  of  power  is  that 
which  will  accomplish  the  work  of  one  joule 
per  second.  This  unit  is  called  a  watt;  and  is 
numerically  equal  to  io7  ergs  per  second.  In 
electrical  work  the  kilowatt  (1,000  watts)  is 
the  unit  most  frequently  used.  Electrical 
energy,  whether  for  lighting  or  for  power 
purposes,  is  sold  at  so  much  per  kilowatt- 
hour.  It  is  important  to  remember  that  one 
horse-power  equals  746  watts. 

Powers,  Hiram,  a  distinguished  Ameri- 
can sculptor,  was  born  at  Woodstock,  Vt., 
July  29,  1805.  While  a  boy  he  went  to  Cin- 
cinnati, O.,  and  became  an  apprentice  to  a 
clock-maker.  About  the  same  time  he 
formed  the  acquaintance  of  a  German  sculp- 
tor, who  taught  him  to  model  in  clay.  In 
1835  he  went  to  Washington,  where  he  exe- 
cuted the  busts  of  several  distinguished  per- 
sons. Two  years  later  he  went  to  Italy  to 
study  his  art,  and  resided  in  Florence  until 
his  death  on  June  27,  1873.  There  he  pro- 
duced his  statue  of  Eve  and  numerous  other 
works;  but  the  famous  production  of  his 
genius  was  the  Greek  Slave,  of  which  six 
copies  in  marble  and  innumerable  cast  copies 
were  produced. 

Powhatan  (pou'ha-tan'*).  See  POCAHON- 
TAS. 

Pozzuoli  (pot'soo-o'te'),  formerly  Puteoli, 
a  city  of  southern  Italy  on  the  Bay  of  Naples, 
seven  miles  from  the  city,  with  which  it  is 
connected  by  a  tramway.  Pozzuoli  is  inter- 
esting from  its  memorials  of  ancient  times. 
Its  cathedral  was  the  temple  of  Augustus. 
There  are  the  remains  of  an  amphitheater 
which  .seated  30,000  persons,  in  which  Nero 
fought  as  a  gladiator;  of  temples  to  Diana 
and  Neptune;  and  of  the  ancient  harbor. 
Population  22,830. 

Prae'tor,  originally  the  official  title  of  the 
consuls  of  ancient  Rome  as  leaders  of  the 
armies;  but  specially  employed  to  designate 
a  magistrate  whose  powers  were  scarcely 
inferior  to  those  of  a  consul.  The  praetor's 
functions  were  chiefly  judicial,  his  principal 
business  (although  he  sometimes  commanded 
armies  in  the  field)  being  the  administration 
of  justice  in  matters  both  civil  and  criminal; 


and  to  the  edicts  of  successive  praetors  the 
Roman  law  owed  much  of  its  development. 
Originally  there  was  but  one  praetor;  but  in 
246  B.  C.  a  second  praetor  was  appointed  to 
settle  disputes  that  might  arise  between 
Romans  and  foreigners  temporarily  residing 
in  Rome.  In  227  B.  C.  two  new  praetors 
were  appointed  to  administer  affairs  in  Sicily 
and  Sardinia.  A  few  years  later  there  were 
two  for  the  Spanish  provinces.  Sulla  in- 
creased the  number  to  eight  and  Julius 
Caesar  to  16. 

Prseto'rian  Guard,  a  special  body  of 
soldiers  organized  for  protecting  the  person 
and  upholding  the  power  of  the  Roman 
emperors.  We  read  of  a  select  guard  of  sol- 
diers attached  to  the  person  of  Scipio  Afri- 
canus,  but  it  was  by  Augustus  that  they 
were  first  organized  as  a  separate  force.  He 
formed  nine  or  ten  cohorts  of  i  ,000  men  each, 
but  kept  only  three  at  Rome.  Tiberius, 
however  assembled  the  nine  cohorts  in  a 
permanent  camp  at  Rome,  while  Vitellius 
increased  their  number  to  16.  They  soon 
acquired  great  power,  which  they  often  exer- 
cised most  unscrupulously,  elevating  and 
deposing  emperors  at  pleasure.  Candidates 
for  the  imperial  dignity  found  it  necessary 
to  bribe  them  largely;  while  those  who  at- 
tained the  position  were  accustomed  to  pur- 
chase their  favor  by  liberal  donations.  After 
the  death  of  Pertinax  (193  A.  D.)  they  sold 
the  imperial  purple  to  Didius  Julianus  for  a 
sum  of  money;  but  in  the  same  year  their 
organization  was  broken  up  by  Severus, 
who  formed  new  cohorts  out  of  the  best 
legions  serving  on  the  frontiers,  which  he 
increased  to  four  times  the  number  of  the 
old  ones.  After  several  other  changes  the  prae- 
torian guard  was  finally  dispersed  among 
the  other  Roman  legions  by  Constantine  the 
Great  in  312. 

Pragmat'ic  Sanc'tion,  a  solemn  ordi- 
nance of  the  head  of  a  kingdom  relating 
either  to  affairs  of  church  or  to  those  of  state. 
The  term  originated  in  the  Byzantine  em- 
pire, and  signified  a  public  and  solemn  decree 
by  a  prince,  in  distinction  from  the  simple 
rescript,  which  was  a  mere  declaration  of 
law  in  answer  to  an  individual.  This  name 
is  applied  to  several  important  treaties,  of 
which  the  chief  ones  are  (i)  that  of  St.  Louis 
in  1269  and  (2)  that  of  Charles  VII  in  1437, 
in  both  of  which  the  rights  of  the  Gallican 
church  were  asserted;  (3)  the  instrument 
which  settled  the  Holy  Roman  empire 
in  the  Hapsburg  house  of  Austria  in  1439; 
(4)  the  ordinance  by  which  Charles  VI 
of  the  Holy  Roman  empire  settled  his 
dominions  on  Archduchess  Maria  Theresa, 
his  daughter;  and  (5)  the  settlement  of  the 
succession  of  the  kingdom  of  Naples,  which 
was  ceded  by  Charles  III  of  Spain  in 
1759  to  his  third  son  and  his  descendants. 

Prague,  the  capital  of  Bohemia  and  the 
third  largest  town  in  Austria-Hungary,  is 
situated  on  the  Moldau,  220  miles  from 
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Vienna  and  120  from  Dresden.  It  has  a 
picturesque  appearance  from  the  (beauty  of 
its  site  and  numerous  towers,  more  than  70 
in  number,  which  rise  above  the  many  noble 
palaces,  public  buildings  and  bridges.  The 
fortifications  have  been  gradually  demol- 
ished since  1866.  The  university,  founded 
in  1348,  received  a  new  constitution  in  1881, 
and  has  two  co-ordinate  sides  or  sections, 
one  German  and  one  Czech,  the  former  with 
150  teachers  and  1,534  students  and  the 
other  with  173  teachers  and  3,875  students. 
There  also  is  a  government  technical  high 
school,  with  1,300  students  and  German  and 
Bohemian  teachers.  The  city  has  been  rav- 
aged by  wars,  and  here  peace  treaties  have 
been  enacted,  notably  that  of  1635  between 
Ferdinand  II  and  the  Elector  of  Saxony  and 
that  of  1866  between  Prussia  and  Austria, 
when  the  latter  ceded  her  rights  in  Schles- 
wig-Holstein  and  paid  a  war  indemnity  of 
$15,000,000.  Population  228,645. 

Prai'rie  (French  for  meadow),  the  name 
by  which  the  French  explorers  called  the 
vast,  fertile  and  treeless  plains  between  Ohio 
and  Michigan  on  the  east  and  the  desert- 
plains  on  the  west.  They  embrace  the  west- 
ern part  of  Ohio,  nearly  all  of  Indiana,  Illi- 
nois and  Iowa,  the  southern  part  of  Michi- 
gan, the  northern  part  of  Missouri  and  parts 
of  Wisconsin,  Kansas  and  Nebraska.  At 
Cairo,  111.,  they  are  from  400  to  550  feet 
above  the  sea,  while  near  the  center  of  the 
state  they  average  from  650  to  750  feet,  and 
in  the  northern  part  they  are  from  800  to  900 
and  even  1,000  feet.  In  southern  Wisconsin 
the  highest  points  are  1,100  feet  above  the 
sea,  while  near  Prairie  du  Chien  the  prairies 
are  only  400  feet  high.  In  Iowa  the  prairie- 
tableland  of  Nicollet  is  from  1,400  to  1,500 
feet  above  the  sea,  and  divides  the  waters  of 
the  Missouri  from  those  of  the  Mississippi. 
The  prairies  on  the  headwaters  of  the  Illinois 
and  Wabasn  Rivers  and  south  -and  west  of 
Lake  Michigan  are  called  flat  prairies,  be- 
cause very  smooth  and  level,  while  the 
regions  broken  by  depressions  of  streams 
are  rolling  prairies.  Trees  are  seldom  seen 
west  of  the  Mississippi,  and  near  the  98th 
meridian  they  disappear  altogether.  East 
of  the  Mississippi  they  are  found  in  scattered 
groves  along  the  streams  or  on  low,  rocky 
ridges.  Prairies  have  almost  no  stones,  the 
soil  being  a  vegetable  mold,  black  and  very 
rich,  producing  wonderful  crops  of  corn  and 
wheat.  The  mound-prairies  near  Puget 
Sound  and  elsewhere  along  the  Pacific  coast 
are  thickly  studded  with  earth-mounds,  from 
three  to  four  feet  in  height  and  from  30  to  40 
feet  in  diameter  at  the  base.  The  vast  plains 
between  the  ggth  and  io4th  meridians  and 
from  Big  Horn  Mountains  south  to  Llano 
Estacado  are  arid  and  partly  desert,  although 
by  irrigation  they  have  recently  been  de- 
veloped into  fertile  fields. 

Prai'rie-Dog,  a  species  of  marmot  belong- 
ing to  the  ground-squirrel  family.  The  ani- 


mal is  in  no  sense  a  dog.  It  inhabits  bur- 
rows on  the  western  plains  and  prairies, 
throwing  up  hillocks,  which  often  cover  a 
large  territory,  making  a  "  village."  On  the 
approach  of  travelers  the  animals  are  seen 
perched,  often  erect,  on  their  hillocks.  They 
are  sociable  little  fellows,  fond  of  company 
and  of  light  and  air.  In  search  of  food  they 
will  wander  a  short  distance  from  home,  but 
are  ever  on  the  alert  to  scurry  back  and  dive 
down  into  safety.  Their  enemies  include 
coyote,  gray  wolf,  fox,  badger,  black-footed 
ferret  and  birds  of  prey.  Prairie-dogs 
abound  in  Montana,  Wyoming  and  western 
Kansas ;  are  found  from  Texas,  New  Mexico 
and  Arizona  northward;  and  on  the  western 
slope  of  the  Rockies  in  Utah  and  Colorado. 
They  feed  on  buffalo-grass,  and,  when  very 
numerous,  work  much  harm;  and  are  a  pest 
to  farmer  and  ranchman.  There  are  two 
species,  one  living  east  and  one  west  of  the 
Rocky  Mountains.  They  are  about  a  foot 
long,  and  their  fur  is  of  a  pale  chestnut- 
brown  color.  Their  bark  is  explosive  an<* 
sharp,  like  a  small  dog's.  They  prefer  sandy 
or  gravelly  soil,  and  make  underground  gal- 
leries of  great  extent.  The  small  burrowing 
owl  and  a  rattlesnake  have  been  found  in 
their  burrows,  but  it  is  not  now  believed  that 
this  association  is  from  choice,  nor  is  it  har- 
monious. 

Pratt  In'stitute  was  founded  in  Brooklyn 
in  1887  by  Charles  Pratt,  a  successful  manu- 
facturer deeply  interested  in  promoting  in- 
dustrial education.  The  Institute  is  liberally 
endowed  and  equipped  with  thirteen  adequate 
buildings.  It  is  divided  as  follows:  The 
School  of  'Fine  and  Applied  Arts;  School  of 
Household  Science  and  Arts;  School  of  Library 
Science;  School  of  Science  and  Technology; 
School  of  Kindergarten  Training.  The  day 
work  of  the  Institute  has  three  distinct  divi- 
sions: Normal;  technical  training  for  trade 
use;  and  technical  training  for  home  use.  The 
evening  work  is  provided  for  those  whose 
regular  occupation  prevents  them  from  attend- 
ing a  day  course.  The  requirements  for 
admission  vary  with  the  different  courses. 
Requirements  for  admission  to  the  normal 
classes  are  such  as  may  be  met  by  a  four-year 
course  in  a  good  high  school.  Applicants  for 
all  normal  courses  except  the  kindergarten 
must  be  at  least  nineteen  years  of  age;  for 
that  course,  eighteen  years  of  age.  For  most 
of  the  other  courses  the  minimum  age  is 
sixteen,  but  the  applicant  must  possess 
sufficient  maturity  of  mind  to  be  able  to  grasp 
the  work  of  the  course  he  desires  to  enter. 
The  institute  conducts  courses  in  tanning  and 
applied  leather  chemistry  in  cooperation  with 
the  National  Association  of  Tanners.  In 
this  connection,  research  work  of  value  to 
leather  manufacturers  is  carried  on.  All  the 
work  of  the  shops  in  the  School  of  Science  and 
Technology  is  on  a  productive  commercial 
basis,  the  commodities  such  as  paint,  soap 
and  machinery  being  sold  to  firms  ordering 
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them.  The  system  of  physical  training  is 
admirably  adapted  to  suit  the  peculiar  needs 
of  the  institution.  No  intercollegiate  contests 
are  allowed,  but  all  sports  are  intramural. 
During  the  life  of  the  institute,  100,000  have 
been  enrolled.  The  institution  is  well  endowed 
and  possesses  excellent  workshops  and  labora- 
tories. There  is  also  a  gymnasium  and  a 
large  library  which  is  free  to  the  public. 

Praxiteles  (prax-W  $-lez} ,  one  of  the 
greatest  sculptors  of  ancient  Greece.  Of 
his  life  little  is  known,  except  that  he  was  a 
citizen  of  Athens  in  the  4th  century  B.  C. 
His  principal  works,  most  of  which  have 
perished,  were  statues  of  Aphrodite,  Eros, 
Dionysius,  Apollo  and  Hermes  carrying 
Dionysius.  Feminine  beauty  and  Bacchic 
pleasures  were  his  favorite  subjects,  and  in 
his  treatment  of  these  he  displayed  the  great- 
est sweetness,  grace  and  naturalness.  He 
has  been  justly  called  the  sculptor  of  the 
beautiful. 

Preces'sion,  is  the  name  given  to  that 
slow  motion  of  the  earth  which  causes  the 
equinoxes  to  recede  slowly  along  the  eclip- 
tic (apparent  path  of  the  sun  around  the 
earth) ,  so  that  the  sun  comes  to  them  in  its 
annual  revolution  a  little  earlier  than  it  oth- 
erwise would.  The  cause  of  this  motion  is 
the  attraction  of  the  sun  and  moon  upon  the 
protuberant  part  of  the  earth  about  the  equa- 
tor —  the  equatorial  diameter  of  the  earth 
being  26  miles  longer  than  the  polar  diam- 
eter. The  moment  of  force  thus  exerted 
tends  to  tilt  the  earth,  which,  like  a  top, 
"precesses"  instead  of  falling  over.  As  this 
disturbing  force  on  the  earth  is  very  small 
relatively  to  its  mass,  this  turning  of  its  axis 
about  the  pole  of  the  ecliptic  takes  place  at 
about  the  rate  of  50.1"  per  annum,  and  it 
therefore  requires  25,868  years  for  the  equi- 
noxes to  describe  a  complete  circle  on  the 
ecliptic.  See  EARTH,  POLE-STAR  and  TOP. 

Pre'cious  Stones.  See  STONES,  PRE- 
CIOUS. 

Pre=Emp'tion.  Under  the  laws  of  the 
United  States,  an  actual  settler  on  the  pub- 
lic lands  enjoys  the  right,  in  preference  to 
any  one  else,  of  purchasing  at  a  fixed  price 
the  land  on  which  he  has  settled,  to  the 
extent  of  160  acres.  In  the  case  of  offered 
lands,  the  settler  must  file  his  declaratory 
statement  within  30  days  after  entry,  and 
within  a  year  proof  must  be  made  of  settle- 
ment and  cultivation  and  the  land  paid  for 
at  $  i .  2  5  per  acre  if  outside  the  limits  of  a  rail- 
road grant  or  $2.50  if  within  such  limits.  If 
the  tract  settled  on  is  unoffered,  an  approved 
plan  of  the  township  must  first  be  received 
at  the  district  land-office;  the  statement 
must  then  be  filed  within  three  months ;  and 
final  proof  and  payment  must  be  made 
within  30  months  thereafter.  Title  to  land  is 
thus  obtained  much  sooner  than  under  the 
homestead  laws;  but  a  homestead  settler 
may  at  any  time  after  six  months  purchase 
the  land  under  the  pre-emption  laws;  as,  on 


the  other  hand,  the  holder  of  a  pre-emption 
claim  may  convert  it  into  a  homestead.  See 
HOMESTEAD  LAWS. 

Pre=Raph'aelitism,  a  term  used  by  Hoi- 
man  Hunt,  J.  E.  Millais  and  W.  M.  Rossetti, 
three  English  painters  of  the  igth  century, 
to  denote  their  predilection  for  the  great 
masters  before  the  time  of  Raphael,  who 
studied  nature  rather  than  technical  rules 
and  dogmas.  The  three  representatives  of 
the  pre-Raphaelite  school  appeared  in  the 
exhibition-season  of  1849,  Millais  with  Lor- 
enzo and  Isabella,  Hunt  with  Rienzi  and  Ros- 
setti with  The  Girlhood  of  the  Virgin,  and 
excited  the  most  flattering  attention;  but 
numerous  critics  and  enemies  arose,  and  in 
the  third  year  of  its  existence  the  new  school 
was  threatened  on  all  hands  with  the  most 
powerful  opposition.  Happily,  however, 
there  appeared  in  the  London  Times  three 
letters  from  Ruskin,  denouncing  the  spirit  of 
jealousy  and  injustice  with  which  the  young 
men  had  been  assailed  and  pointing  out  the 
merits  of  their  works  and  the  great  influence 
for  good  which  the  revival  of  their  principles 
was  likely  to  have.  There  followed  later  a 
succession  of  pictures  from  the  three  artists, 
whose  titles  have  become  as  familiar 
as  household-words.  See  HUNT,  MILLAIS 
and  ROSSETTI. 

Pres'cott,  Ariz.,  a  city,  county-seat  ot 
Yavapai  County,  on  the  Santa  Fe,  Prescott 
and  Phcenix  Railroad,  formerly  was  the 
capital  of  Arizona.  It  now  is  an  important 
mining-center.  Cattle  and  timber  are  also 
produced  in  the  district.  Population,  6,opo. 

Prescott,  William  Hickling,  a  distin- 
guished American  historian,  was  born  at 
Salem,  Mass.,  May  4,  1796,  and  graduated  at 
Harvard  College  in  1 814.  During  his  college- 
course  his  left  eye  was  put  out  by  a  piece  of 
bread  playfully  thrown  by  a  fellow-student, 
and  the  other  eye  was  soon  sympathetically 
affected,  so  that  he  was  obliged  to  live  for 
many  months  in  a  darkened  room.  He 
next  traveled  in  England,  France  and  Italy, 
married  in  1820,  and  abandoned  the  study 
of  law  for  literature,  devoting  himself  to 
intense  study,  although  able  to  use  his  eye 
only  a  portion  of  the  time.  His  first  studies 
were  in  Italian  literature;  and  it  was  not 
until  1826  that  he  entered  on  the  work  of 
his  life, — the  study  of  Spanish  history .  After 
laboring  with  great  patience  for  years,  in 
1838  he  issued  his  History  of  Ferdinand  and 
Isabella,  which  at  once  gave  him  a  brilliant 
reputation  in  America  and  also  in  Europe, 
and  was  translated  into  French,  Spanish  and 
German.  In  1843  he  published  The  Con- 
quest of  Mexico  and  in  1847  The  Conquest  of 
Peru.  In  1855  he  published  two  volumes  of 
The  History  of  Philip  II,  but  before  the  third 
volume  was  completed  he  died  of  apoplexy 
at  Boston,  Jan.  28,  1859.  Prescott's  style 
alone  would  have  given  him  great  popular- 
ity; and  to  this  day  he  is  without  a  rival  for 
clear  and  vigorous  narrative  and  sustained 
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power  of  color.  He  cannot  be  called  a  phil- 
osophical historian;  modern  investigation 
and  discovery  have  corrected  much  in  his 
picture  of  precolumbian  American  culture; 
but  he  is  a  master  of  narrative  and  incident, 
and  there  is  not  a  dull  passage  in  all  his 
works.  See  his  Life  by  George  Ticknor. 

Press'burg,  a  town  of  Hungary,  stands 
on  the  left  bank  of  the  Danube,  40  miles  by 
rail  from  Vienna  and  close  to  the  Austrian 
frontier.  Its  principal  buildings  are  the 
cathedral,  in  which  the  kings  of  Hungary 
used  to  be  crowned,  the  town-house  and  the 
parliament-house.  The  chief  manufactures 
are  beer,  dynamite,  wire,  starch,  spirits  and 
confectionery.  Pressburg  or,  to  give  it  the 
Hungarian  name,  Pozsony  was  a  prominent 
town  during  the  nth  and  i2th  centuries, 
and  was  frequently  chosen  for  conferences 
and  meetings  between  the  rulers  of  Austria 
and  Hungary.  From  1541  to  1784  it  was 
the  capital  of  Hungary.  Pressburg  also  is 
the  capital  of  the  province  of  Pressburg. 
Population  of  the  city  65,867. 

President  of  the  United  States,  the 
chief  executive  officer  of  the  government, 
chosen  by  electors  from  the  various  states 
every  four  years.  Nine  presidents  —  Wash- 
ington, Jefferson,  Madison,  Monroe,  Jackson, 
Lincoln,  Grant,  Cleveland  and  McKinley — 
have  been  chosen  for  two  terms ;  but  a  third 
term,  although  not  prohibited  by  the  con- 
stitution, is  practically  prohibited  by  the 
popular  prejudice  against  it.  Any  native 
male  citizen  of  the  United  States  over  35 
years  of  age  is  eligible  to  the  presidency. 
The  salary  is  $7S,ooo  a  year,  but  the  presi- 
dent must  receive  no  other  emolument  dur- 
ing his  term  from  the  United  States  or  any 
state.  In  1907  Congress  appropriated  $25,- 
ooo  for  his  traveling-expenses.  He  is 
commander-in-chief  of  the  army  and  navy; 
has  the  power  to  grant  reprieves  and  par- 
dons for  offenses  against  the  national  or  fed- 
eral laws,  except  in  cases  of  impeachment ; 
and  (by  and  with  the  advice  and  consent  of 
the  senate)  makes  treaties  and  appoints 
ambassadors,  consuls  and  all  United  States 
officers  not  otherwise  provided  for.  Every 
bill  which  passes  Congress  must  have  the 
approval  of  the  president  before  it  becomes 
law,  unless  two  thirds  of  both  houses  pass  it 
over  his  veto.  The  president  administers 
the  government  through  heads  of  depart- 
ments, who  are  known  as  secretaries  and 
constitute  his  cabinet.  These  officials  are 
appointed  by  the  president  and  confirmed 
by  the  senate.  He  also  presents  to  Congress, 
when  it  assembles,  a  comprehensive  state- 
ment of  the  affairs  of  the  nation,  with  sug- 
gestions as  to  such  matters  as  need  its 
action.  See  UNITED  STATES,  DEPARTMENTS 
OF. 

Presidential  electors  are  chosen  by  the 
states,  each  being  entitled  to  two  electors  at 
large  and  one  for  each  congressional  district, 
the  total  number  at  present  being  531.  A 


majority  of  all  the  electors  chosen  is  neces- 
sary to  an  election  of  president  and  vice- 
president.  If  no  candidate  receive  such  a 
majority,  the  house  of  representatives  must 
choose  the  president  from  the  three  highest 
numbers  on  the  list,  and  the  senate  the  vice- 
president  from  the  two  highest.  In  the 
election  of  president  by  the  house  the  vote 
is  by  states,  each  state  having  one  vote 
and  a  majority  of  all  the  states  being  neces- 
sary to  a  choice.  The  two  presidents  elected 
by  the  house  of  representatives  were  Thomas 
Jefferson  in  1801  and  John  Quincy  Adams  in 
1825. 

The  election  of  president  and  vice-presi- 
dent or,  rather,  the  selec-ion  of  presidential 
electors  occurs  every  fourth  year,  on  the 
Tuesday  after  the  first  Monday  of  Novem- 
ber; and  on  the  second  Monday  of  January 
following  these  electors  meet  in  the  capitals 
of  their  respective  states,  cast  their  votes, 
and  transmit  the  result  to  the  president  of 
the  senate.  On  the  second  Wednesday  of 
February  the  president  of  the  senate  counts 
these  votes  in  the  presence  of  both  houses  of 
Congress  and  announces  the  result.  On  the 
4th  of  March  thereafter  the  persons  so  chosen 
for  president  and  vice-president  are  inaugu- 
rated for  the  term  of  four  years.  In  case  of 
the  death  or  disability  of  the  president  the 
vice-president  becomes  president,  and  as- 
sumes all  the  duties  of  the  office  during  the 
term  for  which  he  was  chosen  vice-president. 
If  the  offices  of  president  and  vice-president 
both  become  vacant,  provision  is  made  by 
law  for  filling  the  office  of  president  from 
members  of  the  presidential  cabinet  in  the 
following  order:  (i)  secretary  of  state,  (2) 
secretary  of  the  treasury,  (3)  secretary  of 
war,  (4)  attorney-general,  (5)  postmaster- 
general,  (6)  secretary  of  the  navy,  (7)  secre- 
tary of  the  interior  and  (8)  secretary  of  agri- 
culture. 

The  following  is  a  list  of  the  presidents  of 
the  United  States,  with  the  years  during 
which  they  filled  the  office:  (i)  George  Wash- 
ington-, 1789-97;  (2)  John  Adams,  1797- 
1801-^  (3)  Thomas  Jefferson,  1801-9;  (4) 
James  Madison,  1809-17;  (sX  James  Monroe, 
x8i7— 25;  (6)  John  Qttincy  Adams,  1825-9; 
(7)  Andrew  Jackson,  1829-37;  -(8)  Martin 
Van  Buren,  1837-41 ;  (9)  William  Henry  Har- 
Marrtii  ^Dfil,  TP|i;  (10)  John  Tyler 


(chosen  vice-president  with  Harrison) ,  1 841- 
5;  (n)  James  K.  Polk,  1845-9;  (I2)  Zachary 
Taylor,  1849-50;  (13)  Millard  Fillmore 
(elected  vice-president  with  Taylor),  1850- 
53;  (14)  Franklin  Pierce,  1853-7;  (15)  James 
Buchanan,  1857-61;  £16)  Abraham  Lincoln, 
1861-5;  (17)  Andrew  Johnson  (elected  vice- 
president  with  Lincoln  in  1864),  1865-9;  (18) 
Ulysses  S.  Grant,  1869-77;  (19)  Ruttrerfewi- 
Br-Hayes,  1-87 7-$*-:  (20)  James  A.  Garfield, 
March — September,  1881;  (21)  Chester  Allan 
Arthur  (elected  vice-president  with  Garfield) , 
1881-5;  (22>  Grover  Cleveland,  1885-9;  (23) 
-Benjamin  Bamsoiv ^8*9-93  •'  - 
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land,  1893-7;  (24)  William  McKinley,  1897- 
1901;  (25)  Theodore  Roosevelt  (ckvti-d  vice- 
president- •  with  McXinley),  1901-1909-;  (26) 
William  Howard  Taft,  1909-1913;  (27) 
Woodrow  Wilson,  1913- 

Electoral  votes  allowed  to  each  state  since 
the  apportionment  act  of  1911: 

Alabama 12    Nebraska 8 

Arizona 3     Nevada 3 

Arkansas 9    New  Hampshire 4 

California 13    New  Jersey 14 

Colorado 6    New  Mexico 3 

Connecticut 7    New  York 45 

Delaware 3    North  Carolina 12 

Florida 6    North  Dakota 5 

Georgia. 14    Ohio 24 

Idaho 4    Oklahoma i  o 

Illinois 29    Oregon 5 

Indiana 15    Pennsylvania 38 

Iowa 13     Rhode  Island 5 

Kansas i  o    South  Carolina 9 

Kentucky 13    South  Dakota 5 

Louisiana i  o    Tennessee 12 

Maine 6    Texas 20 

Maryland 8    Utah 4 

Massachusetts 1 8    Vermont 4 

Michigan 15    Virginia 12 

Minnesota 12    Washington 7 

Mississippi i  o    West  Virginia 8 

Missouri 1 8    Wisconsin 13 

Montana 4    Wyoming 3 

Total S3 1 

Necessary  to  a  Choice 266 

See  articles  on  each  president  named 
above  and  POLITICAL  PARTIES. 

Press.     See  PRINTING. 

Press,  Free'dom  of  the,  is  the  right  of 
every  citizen  to  print  whatever  he  chooses. 
The  right,  however,  does  not  prevent  his 
being  amenable  to  justice  for  abuse  of  this 
liberty.  In  the  early  history  of  the  press  no 
such  right  was  recognized,  but  the  Roman 
Catholic  church  first  originated  censorship 
of  the  press.  In  1515  that  church  formally 
decreed  that  no  publication  should  be  issued 
from  any  place  over  which  it  had  jurisdic- 
tion without  the  written  sanction  of  the 
bishop  of  the  diocese.  This  policy  of  cen- 
sorship was  soon  taken  up  by  the  civil  author- 
ities of  the  various  states  in  continental 
Europe,  and  until  very  recent  times  it  was 
an  established  rule  that  a  free  press  was 
incompatible  with  an  absolute  government. 
While  no  censorship  now  exists  in  Belgium, 
Denmark,  France,  Germany,  Italy,  the 
Netherlands,  Norway,  Spain,  Sweden  or 
Switzerland,  the  press-laws  in  some  of  these 
countries  are  very  rigid.  In  Spain,  Ger- 
many and  France  the  right  is  claimed  and 
exercised  of  summarily  suppressing  publica- 
tions deemed  obnoxious  to  public  peace  and 
security.  In  France  there  is  no  constitu- 
tional guarantee  in  behalf  of  the  freedom  of 
the  press.  The  constitutions  of  Switzerland 
and  Prussia  contain  such  guarantee,  but 
empower  the  legislatures  to  place  restric- 
tions, which  in  some  cases  are  very  severe. 
In  Russia  the  censorship  of  the  press  is  still 
severe  and  arbitrary.  In  England,  after  a 
long  and  severe  struggle,  almost  complete 
freedom  of  the  press  now  prevails.  Actual 
censorship  was  discontinued  in  1694,  but 


real  freedom  did  not  come  for  a  century  later, 
At  present  the  only  restriction  upon  the 
English  press,  except  in  cases  of  libelous  mat- 
ter, is  the  common-law  rule  that  the  publi- 
cation of  anything  against  the  constitution 
of  the  country  cr  the  established  system  of 
government  is  an  indictable  offense.  The 
American  colonies  suffered  with  the  mother- 
country,  but  after  their  overthrowing  Eng- 
lish authority  the  principle  of  freedom  of 
the  press  was  proclaimed,  and  incorporated 
in  the  first  state  constitutions;  a  rule  which 
all  succeeding  states  without  exception  have 
followed.  This  freedom  of  course  carries 
with  it  a  degree  of  responsibility  for  any 
abuse  of  such  liberty,  but  this  responsibility 
has  not  rested  heavily  on  newspaper  men. 
The  great  freedom  with  which  newspapers 
criticise  and  often  ridicule  government  offi- 
cials, especially  by  means  of  pictures  and 
cartoons,  has  sometimes  led  to  something  of 
a  reaction  in  favor  of  more  stringent  libel 
laws.  The  constitution  of  the  United  States 
prohibits  Congress  from  passing  any  law 
abridging  the  freedom  of  the  press,  yet  there 
is  one  instance  of  such  legislation. 

Pres'sure,  in  physics  and  in  engineering 
the  force  per  unit-area  which  a  fluid  exerts 
upon  any  surface.  To  obtain  the  total  force 
which  a  fluid  impresses  upon  any  given  sur- 
face we  have,  therefore,  only  to  multiply  the 
average  pressure  by  the  area  of  this  surface. 
In  pure  science  the  unit  of  pressure  is  that 
which  exerts  a  force  of  one  dyne  per  square 
centimeter.  A  larger  and  often  more  con- 
venient unit  is  that  adopted  by  the  Paris 
congress  of  physicists  in  1900,  namely,  1,000,- 
ooo  dynes  per  square  centimeter.  This  unit 
practically  is  exactly  represented  by  the 
pressure  exerted  by  a  column  of  mercury  7  5 
cm.  high  at  sea  level  at  O°C.  This  larger 
unit  is  called  a  barye.  One  barye=  io6C.  G.  S. 
[centimeter-gram-second]  units  of  pressure. 

Pressure  Gauge.     See  MANOMETER. 

Preto'ria,  the  capital  of  Transvaal,  for- 
merly was  the  seat  of  government  of  the 
South  African  Republic,  but  was  taken  pos- 
session of  by  the  British  troops  on  June  5, 
1900.  It  was  named  after  Pretorius,  the 
Boer  leader.  The  town  lies  1,000  miles 
northeast  from  Cape  Town  and  285  west 
from  Delagoa  Bay.  It  is  connected  with 
both  by  railways.  Its  white  population  was 
estimated  at  10,000  at  the  outbreak  of  the 
war  with  Britain.  It  now  is  29,660.  See 
TRANSVAAL. 

Pri'am,  king  of  Troy  at  the  time  of  the 
Trojan  War,  was  the  son  of  Laomedon  and 
Strymo  or  Placia.  The  name  means  The 
Ransomed  One,  and  was  given  on  account 
of  his  having  been  ransomed  by  Hesione, 
his  sister,  from  Hercules,  into  whose  hands 
he  had  fallen.  He  was  the  husband  of 
Hecuba  by  a  second  marriage,  and  had  50 
sons,  the  best  known  of  whom  were  Hector, 
Paris  and  Troilus,  and  a  daughter  named 
Cassandra.  Priam  is  represented  in  Homer 
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as  too  old  to  take  an  active  part  in  the  Tro- 
jan War,  and  only  once  appears  on  the  field 
of  battle.  The  oldest  Greek  legends  are 
silent  respecting  his  fate ;  but  later  poets,  like 
Euripides  and  Vergil,  say  that  he  was  slain 
by  Pyrrhos  (Neoptolemos)  when  the  Greeks 
stormed  the  city. 

Pric'kle,  a  spiny  outgrowth,  such  as  those 
which  occur  on  the  stems  of  roses.  They 
involve  not  merely  the  epidermis  but  more 
or  less  of  the  cortex  beneath.  See  EMER- 
GENCE. 

Prim,  Juan  (hot>-dnf  prem) ,  a  Spanish 
statesman,  was  born  at  Reuss  in  Catalonia, 
Dec.  6,  1814.  In  1862  he  was  appointed  to 
the  command  of  the  Spanish  forces  sent  to 
Mexico,  but  soon  withdrew,  his  course  being 
approved  by  the  Spanish  cortes  when  his  rea- 
sons were  given.  He  guided  the  movement 
that  in  1868  overthrew  Queen  Isabella.  In 
1870  he  selected  Prince  Leopold  of  Hohen- 
zollern  as  Spanish  king,  which  Napoleon  III 
made  the  pretext  for  his  declaration  of  war 
against  Germany.  But  as  Leopold  declined 
the  crown  offered  to  him,  Prim  prevailed  on 
Duke  Amadeo  of  Aosta,  son  of  King  Victor 
Emmanuel  of  Italy,  to  accept  it ;  but,  on  the 
day  the  new  king  landed  in  Spain,  Prim  was 
shot  at  Madrid  by  an  assassin,  and  died  on 
Dec,  30,  1870. 

Prim'rose,  a  general  name  of  species  of 
the  primrose  family  (Primulacece) ,  but  more 
specially  applied  to  a  species  of  the  genus 
Primula,  which  includes  about  150  species, 
most  of  which  belong  to  the  northern  hemi- 
sphere. About  13  .species  are  native  to 
North  America.  The  most  common  prim- 
rose of  cultivation  is  the  so-called  Chinese 
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primrose  (P.  sinensis),  a  downy  house-plant 
with  enlarged  calyx.  The  common  English 
cowslip,  whose  cultivated  varieties  are  known 
as  different  kinds  of  polyanthus,  is  P.  offici- 
nalis.  In  the  same  family  belong  such  forms 
as  the  beautiful  American  cowslip  or  "  shoot- 
ing-star" and  the  very  similar  cultivated 
Cyclamen. 

Prince,  a  title  given  to  the  sons  of  kings, 
emperors  and  other  rulers,  sometimes  with  a 
territorial  addition,  as  Prince  of  Wales  or 
Prince  of  Orange.  In  various  parts  of  con- 
tinental Europe  the  title  is  borne  by  families 


of  very  high  rank,  but  not  possessed  of  sov- 
ereignty; but  in  England  the  term  is  re- 
stricted to  members  of  the  royal  family.  In 
a  more  general  sense  the  word  is  often  used 
for  any  ruler  or  sovereign. 

Prince  Albert,  capital  of  the  district  of 
Saskatchewan,  is  1,402  feet  above  the  sea  on 
the  north  branch  of  Saskatchewan  River. 
It  lies  249  miles  north  by  rail  and  somewhat 
west  of  Regina  on  the  Canadian  Pacific  Rail- 
way,  30  miles  above  the  junction  of  the 
northern  and  southern  branches  of  the  river. 
Population  4,000. 

Prince  Edward  Island,  the  garden-prov- 
ince of  Canada,  is  a  crescent-shaped  island 
in  the  Gulf  of  St.  Lawrence  and  snugly  within 
the  curve  of  the  mainland  of  the  two  other 
maritime  provinces.  It  is  the  smallest  but 
most  densely  settled  of  the  Canadian  prov- 
inces. It  is  140  miles  long,  and  its  width 
varies  from  two  to  34  miles.  The  total  area 
is  about  2,184  square  miles.  The  indenta- 
tions of  the  coast  are  so  numerous  and  great 
that  no  part  is  far  from  the  sea.  In  1534 
Cartier  called  it  a  "  low  and  beautiful  land  " 
—  a  fitting  description,  for  the  chief  eleva- 
tion is  a  chain  of  hills  crossing  it  near  the 
middle  from  New  London  Bay  to  De  Sable. 
The  sand-dunes,  extending  for  forty  miles 
along  the  coast,  prevent  the  washing  away  of 
the  land  by  the  waves.  The  island,  which 
owes  its  name  to  the  Duke  of  Kent,  is  divided 
into  Prince,  Queens  and  Kings  Counties. 
When  laid  out,  each  county  was  given  a  site 
for  a  capital,  with  two  public  domains  called 
royalties  and  commons.  Only  two  of  these 
prospective  towns,  Georgetown  in  Kings  and 
Charlottetown  in  Queens,  became  capitals, 
Summerside  being  the  capital  of  Prince. 
The  population  in  1911  was  93,728 — 
almost  wholly  of  Canadian  birth.  People  of 
Scotch  and  English  origin  predominate. 
Roman  Catholics  are  the  most  numerous, 
then  Presbyterians,  then  Methodists.  The 
island  is  connected  with  the  mainland  during 
the  summer  by  two  steam-ferries,  one  be- 
tween Summerside  and  Point  du  Chene  (New 
Brunswick)  and  the  other  between  Char- 
lottetown and  Pictou  (Nova  Scotia).  Both 
tap  the  insular  system  of  railways  and  meet 
spurs  of  the  Intercolonial.  In  the  winter 
two  ice-breaking  steamers  keep  these  lines 
open.  The  Prince  Edward  Island  Railway 
covers  the  island  from  end  to  end  and  taps 
all  prominent  towns.  The  summer  climate 
makes  the  island  a  paradise  for  tourists. 
Atlantic  fogs  are  practically  unknown,  be- 
cause of  the  sheltering  hills  of  Cape  Breton 
and  Newfoundland. 

Agriculture  is  the  chief  industry,  about  80 
per  cent,  of  the  population  being  engaged 
therein.  For  the  new  world  the  province  is 
thoroughly  cultivated,  85  per  cent,  of  its 
area  being  occupied.  The  fertile  soil  is  easily 
enriched  by  sea-manures.  The  breeding  of 
live  stock  for  export  is  carefully  fostered. 
Poultry  is  raised  for  th»  Sydney  market,  —  a 
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noteworthy  contrast  to  the  day  when  the  is- 
land fed  the  fortresses  of  Louisburg  and  Que- 
bec. Now  it  feeds  a  coalmining  city.  The 
farmers'  season  is  short  but  profitable.  A 

Erovincial-government  experimental  farm 
as  been  established  for  half  a  century,  and 
there  are  eight  model  orchards  throughout 
the  province.  The  fisheries  (lobster,  oyster 
and  herring)  are  profitable.  The  Malpeque 
is  the  oyster  of  Montreal ;  it  comes  from  Rich- 
mond Bay  on  the  ocean-side  of  the  island. 
Educational  advantages  are  excellent. 
Prince  of  Wales  College  and  St.  Dunstan  Col- 
lege are  important  institutions  and  are  affili- 
ated with  McGill  and  Laval.  There  is  a  free 
public-school  system,  the  schools  being  sup- 
ported both  by  local  taxation  and  by  gov- 
ernment grants.  Schoolhouses  are  seldom 
more  than  three  miles  apart,  so  well  is  the 
island  supplied.  Sir  William  C  Macdonald 
of  Montreal  has  established  a  consolidated 
school  near  Hillsborough,  where  among  other 
things  manual  training,  home-science  and 
nature-study  are  provided.  There  also  are 
Macdonald  rural  schools  throughout  the  prov- 
ince. At  Charlottetown  there  are  the  notice- 
ably fine  building  of  Prince  of  Wales  College 
and  Normal  School,  a  government  (undenomi- 
national) institution.  Its  diplomas  are  ac- 
cepted at  McGill  (Montreal).  The  Roman 
Catholic  College  of  St.  Dunstan,  which  is 
affiliated  with  Laval,  the  Roman  Catholic 
university  at  Quebec  and  Montreal,  also  is 
in  Charlottetown.  Charlottetown  is  the 
capital  (population  12,000).  It  is  situated 
on  a  fine  harbor  in  the  middle  of  the  prov- 
ince. Summerside  and  Georgetown  (win- 
ter-port) are  the  next  in  importance. 

Prince  of  Wales  is  the  title  usually 
borne  by  the  oldest  son  of  a  reigning  sover- 
eign of  Great  Britain.  The  monarchs  of 
Wales  (q.  v.)  during  its  independence  were  so 
designated,  and  upon  its  becoming  a  part  of 
England  the  principality  of  Wales  was  be- 
stowed by  Edward  I  (1283)  upon  his  son, 
afterwards  Edward  II.  In  1343  the  title 
was  bestowed  upon  Edward  the  Black 
Prince,  and  from  that  time  to  the  present  the 
custom  has  been  followed  by  each  reigning 
sovereign  of  Great  Britain.  The  title  is  not 
inherited  but  bestowed,  and  usually  some 
time  after  the  coronation  of  the  sovereign. 
On  the  death  of  a  Prince  of  Wales  the  title 
has  been  transferred  to  the  next  heir  appar- 
ent, if  a  male.  An  annuity  of  $200,000  was 
settled  upon  the  Prince  of  Wales  by  26  Viet, 
c.  i.  By  statute  the  Prince  of  Wales  becomes 
a  Knight  of  the  Garter  as  soon  as  he  receives 
the  former  title.  The  particular  badge  of 
the  Prince  of  Wales  is  a  design  of  three  white 
ostrich-feathers  encircled  by  the  ancient  cor- 
onet of  Wales  and  accompanied  by  the 
motto:  Ich  dien  (I  serve).  This  device  is 
said  to  have  been  assumed  by  the  Black 
Prince  in  1346,  when  he  took  such  a  plume 
from  John,  King  of  Bohemia,  whom  he  slew 
in  battle.  The  origin  of  the  motto  has 


never  been  satisfactorily  traced.  See  YORK, 
DUKE  OF. 

Prince  Rupert  on  Kaien  Island  south  of 
Port  Simpson,  British  Columbia,  has  been 
selected  as  the  Pacific  terminus  of  the  Grand 
Trunk  Pacific  (q.  v.~).  The  route  round  the 
world  will  be  shortened  by  this  road.  It 
brings  Liverpool  nearer  to  eastern  markets. 

The  Princess,  a  medley  by  Tennyson, 
is  among  his  earlier  productions  and 
appeared  in  1847.  The  story  is  a  single  one, 
told  in  blank  verse  in  seven  cantos  with  a 
prologue  and  a  conclusion  and  with  a  lyrical 
song  between  each  canto.  A  princess  of  the 
south  has  been  betrothed  to  a  prince  of  the 
north  in  early  childhood.  She,  however, 
was  not  favorably  inclined  to  the  marriage 
when  she  had  matured.  She  felt  the  call  to 
something  higher.  Consequently  she  set  up 
a  women's  college  in  entire  isolation  from  the 
world,  it  being  an  inviolable  rule  that  no  man 
should  ever  enter.  The  outcome  of  the  story 
is  that  the  college  fails,  the  princess  weds 
and  thus  illustrates  that  knowledge  and  high 
intellectual  and  esthetic  ideals  apart  from 
real  social  life  are  impotent.  A  child  is  one 
of  the  potent  means  of  arousing  and  bringing 
the  princess  to  her  true  self  The  poem  is  a 
medley  in  that  it  unites  in  itself  the  medieval 
and  the  modern,  the  senous  and  the  farcical, 
the  congruous  and  the  incongruous,  the  pos- 
sibly real  and  the  impossibly  fanciful.  The 
lyrics  between  the  cantos  are  the  most  de- 
lightful parts  of  the  poem,  and  critics  are 
well-agreed  that  when  The  Princess  has  been 
forgotten  these  exquisitely  beautiful  songs 
will  live.  Aside  from  their  own  beauty, 
they  assist  in  interpreting  and  predicting 
the  meaning  of  the  whole  poem. 

Prince'ton,  N.  J.,  a  borough  in  Mercer 
County,  50  miles  by  rail  from  New  York  and 
about  the  same  distance  from  Philadelphia. 
On  January  3,  1777,  it  was  the  scene  of  a 
battle  between  the  British  under  Colonel 
Mawhood  and  the  Americans  under  Wash- 
ington, in  which  the  British  were  defeated. 
The  place,  however,  is  chiefly  celebrated  as 
the  seat  of  the  Princeton  University  and  of 
Princeton  Theological  Seminary.  Population, 
7,864. 

Princeton  University,  founded  in  1746, 
at  Elizabeth,  N.  J.t  as  the  College  of  New 
Jersey,  removed  to  Newark  in  1748,  and  to 
Princeton  in  1756.  Its  name  was  changed 
to  the  present  form  in  1896.  Its  second 
president  was  Aaron  Burr,  Sr.,  and  among 
other  distinguished  presidents  have  been 
Jonathan  Edwards,  John  Witherspoon,  Francis 
L.  Patton  and  Woodrow  Wilson.  Nassau 
Hall,  the  oldest  building,  was  a  barracks  and  a 
hospital  during  the  Revolution.  The  univer- 
sity consists  of  the  Undergraduate  Depart- 
ment, the  School  of  Electrical  Engineering,  and 
the  Graduate  School.  Besides  5  college 
fellowships  and  a  number  of  graduate  scholar- 
ships, there  are  45  university  fellowships  and 
172  undergraduate  scholarships.  Character- 


PRINCIPE 


1549 


PRINTING 


istic  of  Princeton  are,  first,  its  coherent  plan 
of  undergradute  liberal  studies,  based  on 
prescribed  fundamentals  and  providing  in- 
creasing freedom  for  the  student  by  a  gradual 
opening  of  elective  studies  grouped  in  depart- 
ments; second,  its  preceptorial  method  of 
undergraduate  instruction,  or  teaching  by 
means  of  small  conferences  on  assigned 
reading;  third,  its  student  self-government  as 
illustrated  in  the  "honor  system,"  and  the 
senior  council  of  undergraduate  control; 
fourth,  its  communal  and  democratic  under- 
graduate life  in  the  dormitories,  which  is  the 
chief  source  of  the  alumni  loyalty,  fifth,  the 
higher  intellectual  life  of  the  residential  build- 
ings of  the  graduate  school. 

Principe  or  Prince's  Island  is  a  Portu- 
guese possession  in  the  Bight  of  Biafra,  due 
east  of  French  Kongo.  It  forms  an  inde- 
pendent colony  with  Sao  Thome  (q.  v.) .  Its 
population  is  4,327. 

Print' ing  is  the  art  of  producing  impres- 
sions from  characters  and  figures  on  paper 
or  any  other  substance,  but  in  this  article 
it  is  confined  to  the  art  of  making  impres- 
sions with  movable  types,  which  may  justly 
be  esteemed  among  the  greatest  of  human 
inventions.  Notwithstanding  the  import- 
ance of  this  invention,  it  is  not  certain  to 
whom  the  credit  belongs,  as  it  is  contested 
by  the  Hollanders  in  favor  of  Laurens  Coster 
(1423)  and  by  the  Germans  in  favor  of 
Johann  Gutenberg  (1438).  The  most  gen- 
eral opinion  would  seem  to  be  in  favor  of 
Gutenberg,  but  it  is  not  impossible  that  both 
made  the  invention  about  the  same  time, 
during  the  first  half  of  the  isth  century. 
Between  1450  and  1455  Gutenberg  printed 
a  Bible,  copies  of  which  are  still  in  existence 
although  exceedingly  rare  and  valuable; 
and,  besides  this  Bible,  some  other  speci- 
mens of  work  from  his  press  at  Mayence 
(Mainz)  have  been  discovered.  The  Dutch 
at  Haarlem  preserve  and  show  similar  speci- 
mens of  early  printing  by  Coster.  Mayence, 
Haarlem  and  Strassburg  certainly  were  the 
places  where  printing  was  done  before  the 
art  extended  to  Rome,  Venice,  Florence  and 
other  European  cities.  The  art  was  intro- 
duced into  England  in  1474  by  William  Cax- 
ton,  who  set  up  a  press  by  Westminster 
Abbey.  The  first  printing-press  in  the 
United  States  was  set  up  in  the  house  of  the 
president  of  Harvard  College  at  Cambridge, 
Mass.,  in  1639,  and  in  1674  another  was 
established  in  Boston,  after  which  other 
presses  were  gradually  introduced  through- 
out the  colonies.  Until  the  beginning  of  the 
1 7th  century  the  press  used  was  a  screw- 
press,  with  a  contrivance  for  running  the 
form  of  types  under  the  point  of  pressure; 
force  having  been  thus  applied,  the  screw 
was  relaxed  and  the  form  withdrawn,  with 
the  impression  executed  on  the  paper.  The 
defects  of  this  press  were  at  length  partially 
remedied  by  William  Jansen  Blaen  of  Am- 
sterdam, who  invented  a  press  in  which  the 


carriage  holding  the  form  was  wound  below 
the  point  of  pressure,  which  was  given  by 
moving  a  handle  attached  to  a  screw,  hang- 
ing in  a  beam  having  a  spring,  which  caused 
the  screw  to  fly  back  as  soon  as  the  impres- 
sion was  made.  This  kind  of  press,  which 
was  mostly  of  wood,  continued  to  be  used 
until  the  beginning  of  the  igth  century. 
The  first  improvement  on  this  press  was  made 
by  the  celebrated  Earl  of  Stanhope,  who  con- 
structed a  press  of  iron  and  applied  such  a 
combined  action  of  levers  to  the  screw  as  to 
secure  easier  and  more  efficient  working. 
Numerous  improvements  succeeded,  the 
screw  being  dispensed  with,  and  the  pressure 
being  effected  by  levers.  The  chief  among 
these  was  the  Columbian  press,  invented  by 
George  Clymer  of  Philadelphia  in  1818. 

Meantime,  in  1811,  Frederick  Konig,  a 
German  printer,  had  invented  a  press  in 
which  the  impression  was  given  by  a  cylin- 
der, the  inking  being  done  by  rollers  and  the 
paper  being  carried  through  the  machinery 
on  tapes.  John  Walter  of  the  London  Times 
was  so  favorably  impressed  with  this  method 
of  printing  that  he  engaged  Konig  to  make 
a  double  cylinder-press  which  should  print 
two  copies  of  a  form  at  each  revolution  of 
the  cylinder,  but  only  on  one  side  of  the 
sheet.  This  press,  which  was  completed  in 
1814,  made  about  1,800  impressions  an  hour, 
and  was  the  first  printing-press  in  the  world 
operated  by  steam.  A  few  years  later  Konig 
invented  an  improvement  on  this  press,  in 
which  the  sheet,  after  an  impression  had 
been  made  on  one  side  by  one  of  the  cylin- 
ders, was  turned  over  to  receive  an  impres- 
sion on  the  other  side  by  another  cylinder; 
but  the  march  of  improvement  did  not  stop 
here.  The  circulation  of  newspapers  in- 
creased to  such  an  extent  that  in  1855  Rich- 
ard M.  Hoe  of  New  York  brought  out  the 
rotary  printing-press,  in  which  the  pages  of 
type  were  placed  on  a  horizontal  cylinder 
revolving  on  its  axis,  against  which  the 
sheets  were  pressed  by  a  number  of  smaller 
cylinders,  which  were  so  arranged  in  a  frame- 
work as  to  require  a  feeder  for  each  one  of 
these  smaller  cylinders.  Such  a  press  with 
six  cylinders,  each  making  2,000  impressions 
an  hour,  could  turn  out  12,000  sheets, 
printed  on  one  side,  in  an  hour,  and  those 
with  eight  and  ten  cylinders  in  proportion. 
But  the  Hoe  machine,  with  all  its  advan- 
tages, printed  only  one  side  at  a  time,  and 
between  1863  and  1868  the  Walter  press 
was  devised,  by  which  printing  is  done  from 
a  continuous  roll  of  paper,  which  is  printed 
on  both  sides  from  stereotype  plates,  cut  in 
separate  sheets  and  pasted.  This  press, 
when  first  introduced,  printed  from  12,000 
to  75,000  sheets  per  hour;  but  since  that 
time  many  other  web-printing  presses  have 
been  introduced,  by  which  sheets  of  four 
pages  are  printed  at  the  rate  of  50,000  or 
more  an  hour.  By  the  introduction  of 
steam-presses  the  trade  of  the  printer  has 
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undergone  a  remarkable  revolution  in  the 
past  century.  Though  fewer  hands  are 
needed  for  working  the  presses  in  proportion 
to  the  amount  of  printing  done,  the  increase 
of  employment  to  compositors,  bookbind- 
ers etc.  has  been  very  great.  The  manu- 
facture of  printing-machinery,  as  well  as 
the  manufacture  of  paper,  has  itself  become 
a  great  industry,  and  no  one  can  safely  pre- 
dict what  progress  will  be  made  in  this  field 
during  the  2oth  century.  See  The  Ameri- 
can Dictionary  of  Printing  and  Bookmaking. 
Prism,  an  optical  instrument  composed  of 
two  plane,  refracting  surfaces.  The  angle 
between  these  two  planes  is  called  the  refract- 
ing angle  of  the  prism.  Since  in  any  kind  of 
matter,  except  ether,  lights  of  different  color 
travel  with  different  speeds,  it  follows  that 
lights  of  different  color  will  each  have  a 
different  direction  impressed  upon  them  on 
passing  through  a  prism.  A  prism  thus  pro- 
duces "  dispersion  "  in  a  beam  of  white  light 
and  is  used,  therefore,  in  the  spectroscope  to 
separate  the  various  colors  which  compose 
the  incident  beam.  Any  transparent  mate- 
rial whose  refractive  index  is  desired  is  gen- 
earlly  cut  in  the  form  of  a  prism  ;  for  on  meas- 
uring the  angle  of  deviation  for  any  ray,  call 
it  D,  and  the  refracting  angle  of  the  prism, 
which  we  may  call  A,  we  have  the  following 
relation  : 


Refractive  index= 


See  LIGHT,  LUXFER  PRISM  and  SPECTRO- 
SCOPE. 

Pris'oners  of  War  are  persons  captured 
from  the  enemy  during  military  or  naval 
operations.  In  ancient  times  the  tr  :atment 
of  prisoners  of  war  was  very  severe,  it  being 
no  uncommon  thing  to  put  the  population  of 
a  conquered  city  or  state  to  the  sword  or  to 
reduce  them  to  slavery.  Although  the  prac- 
tice of  putting  prisoners  to  death  became  less 
frequent  as  the  principles  of  Christianity 
became  more  widely  diffused,  they  and  their 
families  were  commonly  reduced  to  slavery 
as  late  as  the  i3th  century.  By  degrees  the 
more  humane  custom  of  exchanging  and 
paroling  prisoners  was  adopted,  although  in 
all  wars  there  still  is  more  or  less  of  suffering 
among  prisoners. 

Pris'ons,  strange  to  say,  are  a  develop- 
ment of  civilization,  and  also  of  personal 
liberty.  The  abolition  of  slavery  and  the 
decay  of  the  feudal  system  made  it  neces- 
sary in  all  countries  to  take  the  punish- 
ment of  crime  out  of  private  hands  and 
turn  the  offender  over  to  the  power  of 
the  state.  In  the  exercise  of  this  power 
governments  have  punished  their  subjects 
by  death,  direct  torture,  transportation, 
exposure  in  the  pillory  etc.  All  these, 
except  death,  have  been  abandoned  by 
most  of  the  civilized  nations;  and  in  all  of 
them  death  is  inflicted  only  for  the  most 


serious  offenses,  and,  as  a  consequence, 
imprisonment  for  a  greater  or  lesser  period 
is  resorted  to  as  a  means  of  protection  to 
society.  How  crudely,  how  barbarously, 
this  power  has  often  been  exercised  has  in 
part  been  revealed  to  the  world.  If  the 
whole  story  could  be  told,  how  dark  would 
be  the  picture!  It  is  a  relief  to  turn  from 
the  contemplation  of  the  miseries  and 
horrors  of  prison-life  to  the  efforts  that  are 
being  made  by  prison-reformers  through- 
out the  world  to  reduce  prison-discipline  to 
a  humane  system  and  make  it  a  means  of 
reformation  to  the  prisoner  as  well  as  a 
means  of  protection  to  the  public.  The 
prisons  of  the  world  are  yet  very  far  from 
perfection;  but  in  every  civilized  nation 
there  are  earnest  men  and  women  studying 
all  the  questions  connected  with  prison- 
reform,  and  the  results  already  are  seen 
in  a  more  intelligent  and  Christian  system 
of  discipline.  In  the  United  States,  espe- 
cially, our  jails  and  penitentiaries  have 
been  relieved  of  many  degrading  features, 
and  in  a  number  of  the  states  reform- 
schools  have  been  established  for  juvenile 
offenders.  In  1877  New  York  established 
a  reformatory  at  Elmira  for  the  recep- 
tion of  all  prisoners  under  30,  in  which, 
while  strict  order  and  discipline  are  main- 
tar'ed,  the  inmates  are  carefully  trained 
and  educated  and  encouraged  to  earn  a 
parole  and  even  a  discharge  by  good  con- 
duct and  thorough  reformation.  In  Ohio, 
in  addition  to  a  reform-shool  for  girls  at 
Delaware  and  a  reform-farm  for  boys 
at  Lancaster,  an  intermediate  peniten- 
tiary has  been  established  at  Mansfield, 
which  is  conducted  after  the  manner  of 
Elmira  Reformatory.  Similar  steps  have 
been  taken  in  other  states.  See  The  State  of 
Prisons  in  the  Civilized  World  by  Wines. 

Pri'vateer,  a  ship  owned  by  a  private 
individual  or  by  a  number  of  individuals, 
which,  under  letters  of  marque  (q.  v.), 
makes  war  upon  the  shipping-commerce 
of  a  hostile  power.  Privateering  was 
abolished  among  European  nations,  except 
Spain,  by  the  treaty  of  Paris  in  1856;  but 
the  United  States  never  signed  this  agree- 
ment. During  the  War  of  1812  and  to 
some  extent  during  the  Revolutionary  war 
British  commerce  suffered  severely  at  the 
hands  of  American  privateers,  there  being 
over  200  of  these  afloat  during  1812-14. 
In  the  Civil  War  the  Confederate  privateer, 
Alabama,  captured  a  considerable  num- 
ber of  United  States  merchant-vessels,  for 
which  England  afterwards  paid  damages 
for  allowing  a  privateer  to  depart  from 
one  of  her  ports.  By  act  of  congress, 
passed  in  1864,  the  entire  proceeds  of  a 
prize  taken  by  a  privateer  go  to  the  captors, 
unless  otherwise  provided  and  specified  in 
the  ship's  commission,  the  sum  awarded  being 
divided  equally  between  the  ship's  company 
and  her  owners.  See  ALABAMA  CLAIM. 
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Priv'y  Coun'cil,  an  institution  peculiar 
to  the  English  government,  having  its 
origin  in  feudal  times,  when  it  was  the 
custom  of  the  sovereign  to  summon  his 
barons  and  nobles  to  give  him  advice  in 
matters  of  state.  The  list  of  privy  coun- 
cilors includes,  besides  the  prime  minister 
and  members  of  the  cabinet,  the  arch- 
bishops of  Canterbury  and  York,  the  bishop 
of  London,  the  lora  chief- justice  of  Eng- 
land, the  lord-chancellor  and  numerous 
dignitaries.  In  ordinary  cases  only  the 
cabinet  ministers,  the  great  officers  and  the 
archbishop  of  Canterbury  are  summoned  to 
the  meetings,  but  in  extraordinary  cases 
the  whole  body  is  summoned.  In  theory 
the  cabinet  is  only_  a  committee  of  the 
privy  council,  but,  in  fact,  power  is  exer- 
cised by  the  cabinet  alone,  and  the  privy 
council  is  only  occasionally  or  rarely  con- 
sulted. The  privy  council  cannot,  how- 
ever, be  truthfully  described  as  dead  or 
obsolete,  as  it  still  exercises  important 
powers  in  special  cases.  In  1788  it  took  on 
itself  the  duty  of  inquiring  into  the  sanity 
of  George  III,  and  in  1821  it  determined 
the  constitutional  question  of  Queen  Caro- 
line's right  to  be  crowned  as  queen- 
consort.  Still,  in  a  general  sense,  it  may  be 
described  as  a  reserve  force,  kept  apart 
from  the  active  and  working  forces  of  gov- 
ernment. 

Proa  (pro'a)  is  a  peculiarly  shaped  canoe 
used  by  the  natives  of  the  Malay  Archi- 
pelago and  on  the  China  Seas,  especially 
by  the  Ladrone  Islanders.  It  is  about  30 
feet  in  length  by  three  in  width,  and  has 
the  stem  and  stern  equally  sharp,  so  as  to 
change  its  course  without  being  turned 
around.  One  side  is  flat  and  in  a  straight 
line  with  stem  and  stern;  the  other  side 
is  rounded  like  an  ordinary  boat.  This 
peculiar  formation  would  make  it  easy  to 
upset,  were  it  not  for  a  framework  which 
projects  to  windward  and  supports  a 
weight  which  counterbalances  the  great 
pressure  of  the  wind  on  the  sail. 

Proc'ter,  Bryan  Waller  ("Barry  Corn- 
wall"), was  born  at  London,  Nov.  21,  1787. 
Educated  at  Harrow  with  Byron  and  Peel, 
he  came  to  London  when  about  20,  and 
soon  began  to  contribute  poetry  to  The 
Literary  Gazette.  A  few  years  later  he 
published  four  volumes  of  poems,  and  pro- 
duced a  tragedy  at  Covent  Garden  Theater, 
whose  success  was  largely  due  to  the  acting 
of  Macready  and  Kemble.  He  was  a 
metropolitan  commissioner  of  lunacy  from 
1832  to  1861,  and  died  on  Oct.  4,  1874. 
His  works,  issued  under  the  pseudonym  of 
Barry  Cornwall,  comprise  Dramatic  Scenes, 
A  Sicilian  Story,  Marcian  Colonna,  The 
Flood  of  Thessaly  and  English  Songs,  be- 
sides Memoirs  of  Kean  and  Charles  Lamb. 
See  Bryan  Waller  Procter,  an  Autobio- 
graphical Fragment,  edited  by  Coventry 
Patmore. 
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Proctor,  Richard  Anthony,  a  distin- 
guished English  astronomer,  born  at  Chelsea, 
March  23,  1837, 
and  educated  at  St. 
John's  College, 
Cambridge,  where 
he  graduated  in 
1860.  In  1865  he 
published  an  article 
on  double  stars  in 
the  Cornhill  Maga- 
zine, and  from  that 
time  wholly  de- 
voted himself  to 
v//t~"  astronomy.  He 
came  to  America  on 
lecturing  tours  in 
1873  and  1875,  and 
succeeded,  as  in 
England,  in  interesting  large  numbers  of  people 
in  astronomy.  He  died  at  New  York,  Sept. 
12,  1888;  and  in  1890  a  memorial  observatory 
was  erected  in  his  honor  near  San  Diego,  Cal. 
Among  his  works  are  Half -Hours  with  the 
Telescope,  Old  and  New  Astronomy  and  Myths 
and  Marvels^  of  Astronomy. 

Progressive  Party,  formed  in  Chicago  in 
1912,  when  the  Republican  presidential  con- 
vention refused  seats  to  delegates  pledged  to 
nominate  Roosevelt.  A  later  Progressive  Con- 
vention nominated  him  on  a  platform  pledging 
direct  primaries,  initiative,  referendum,  recall, 
woman  suffrage,  numerous  industrial  and  other 
reforms.  The  Progressive  Convention  of  1916 
voted  to  support  Charles  E.  Hughes,  the 
Republican  candidate. 

Project'iles,  all  objects  thrown  forward  by 
quick  impulse  for  any  purpose.  Projectiles 
have  been  used  in  offensive  warfare  from  very 
early  days.  At  first  they  consisted  simply  of 
stones,  arrows,  darts  etc.,  which  were  thrown 
from  the  hand  or  by  some  simple  device,  as 
sling,  ballista,  bow  or  catapult.  Gunpowder 
came  into  use  about  the  middle  of  the  i4th 
century,  and  the  invention  of  guns  immediately 
followed.  With  the  invention  of  guns,  arrows 
and  darts  largely  passed  out  of  use,  but  stones 
continued  to  be  used  for  more  than  five 
centuries  and  for  more  than  a  century  they 
constituted  the  chief  material  for  project- 
iles. They  were  made  to  fit  the  gun  loosely, 
were  often  smoothly  and  neatly  cut,  usually 
being  spherical  though  sometime  oblong. 
Bags  of  small  pebbles  were  sometimes  used. 
Iron  came  into  use  in  the  isth  century.  At 
first  wrought-iron  was  used.  The  use  of  cast- 
iron  marked  a  decided  advance.  Lead  has 
been  used  from  an  early  date,  but  only  for 
case-shot  and  small  arms.  The  first  guns 
made  were  smooth-bore  and  muzzleloading 
and  it  was  not  until  the  middle  of  the  igth 
century  that  rifled  breechloading  guns  were 
successfully  used.  Projectiles  may  be  divided 
into  two  general  classes;  spherical  and  oblong. 
Spherical  projectiles  were  used  almost 
exclusively  in  smooth-bored  guns  and 
with  them  have  about  passed  out  of 
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use.  Chain-shot,  bar-shot,  carcass  and 
light-ball  are  other  varieties  which  are 
now  obsolete.  There  are  three  varieties 
of  the  oblong  projectiles:  the  solid  shot, 
the  hollow  shot  or  the  shell  and  the  case- 
shot.  The  hollow  shot  contains  some 
explosive  which,  at  some  point  in  its  course, 
is  ignited  by  a  fuze  or  other  means.  Case- 
shot  comprise  grape-shot,  canister  and 
shrapnel,  and  are  used  against  animate 
objects.  Oblong  projectiles  have  many 
advantages  over  spherical  projectiles.  They 
are  in  use  confined  to  rifled  guns. 

Prometheus  (pro-me'thiis),  a  hero  of 
Grecian  mythology,  who,  on  account  of 
various  services  rendered  to  men,  was 
chained  by  Zeus  to  a  rock,  where  a  vul- 
ture was  sent  to  devour  his  liver  by  day, 
Zeus  causing  it  to  grow  again  by  night. 
As  Prometheus  continued  to  endure  this 
torture  without  yielding,  the  wrath  of 
Jupiter  was  at  length  appeased,  and  the 
victim  was  released.  Some  legends  repre- 
sent the  offense  of  Prometheus  as  stealing 
fire  from  heaven  for  the  benefit  of  men; 
and  in  the  tragedy  of  ^Eschylus  he  is  an 
immortal  god,  a  friend  of  the  human  race, 
who  does  not  shrink  from  opposing  the 
evil  designs  of  Zeus  against  mankind  nor 
even  from  sacrificing  himself  for  their 
salvation.  The  possession  of  fire  was  very 
important  to  the  early  races  of  men,  and  the 
legend  of  its  having  been  originally  stolen 
from  heaven  is  very  widely  spread  over 
the  world. 

Proof -Read'ing.  Owing  to  the  varieties 
of  handwriting  which  are  submitted  to 
printers,  as  well  as  to  various  accidents 
which  cannot  wholly  be  avoided  in  setting 
up  type,  it  is  necessary  that  the  first  im- 
prints or  proofs  of  a  book  or  periodical 
should  be  carefully  revised  and  corrected 
Moreover,  an  author  or  editor  is  by  this 
means  enabled  to  make  alterations  or  cor- 
rections in  the  text  to  the  last  moment. 
Among  the  errors  for  which  proof-readers 
will  be  on  the  alert  are  these :  the  omission 
of  letters  or  their  wrongful  insertion;  bad 
spacing  between  words  or  letters;  the  omis- 
sion of  words;  the  transposition  of  letters, 
words  or  phrases;  wrong  type;  defective 
punctuation  and  use  of  capitals;  crooked- 
ness of  lines.  For  these  faults  the  proof- 
reader uses  certain  appropriate  marks.  It 
is  not,  however,  necessary  to  adhere  to 
these  marks  alone.  Every  proof-reader 
should,  however,  make  his  corrections  in  the 
margin  and  on  the  side  nearest  the  error. 
He  should  set  a  vertical  stroke  at  the  end 
of  each  correction  in  the  margin.  The  spot 
at  which  the  correction  is  to  be  made  should 
also  be  indicated.  The  purpose  of  the  ver- 
tical stroke  after  each  marginal  correction 
is  to  separate  one  correction  from  another, 
for  it  is  not  uncommon  to  find  several  fall 
close  together,  even  in  the  one  line.  Thus 
a  wrong  letter  would  be  corrected  by  a 


stroke  through  it,  the  right  letter  written  in 
the  margin,  and  a  vertical  stroke  after  this 
letter  A  caret  is  used  where  something  is 
to  be  inserted;  a  mark  like  a  d  where 
something  is  to  be  deleted  or  omitted. 
Proof-reading  must  be  done  with  attention 
to  the  form  rather  than  the  meaning,  except 
where  the  editor  or  author  may  wish  to 
make  alterations  in  the  meaning  rather  than 
to  correct  the  form.  It  is  difficult  and 
unsafe  to  attempt  to  combine  both  pur- 
poses in  a  single  reading.  In  general,  even 
the  form  requires  three  readings,  preferably 
by  at  least  two  different  persons. 

Prop'aga'tion,  as  a  natural  process  among 
wild  plants,  is  accomplished  by  the  various 
methods  of  scattering  spores  (q.  v.)  and  seeds 
(see  SEED-DISPERSAL),  through  parts  of 
plants,  as  buds  and  twigs,  breaking  off  and 
taking  root  or  even  by  the  entire  plant 
being  carried  by  the  wind,  as  such  "tumble- 
weeds"  as  the  Russian  thistle  and  pigweed. 
Other  means  of  propagation  are  runners  and 
branches  that  take  root  at  their  joints  or 
tips,  as  the  strawberry  and  raspberry.  Many 
plants  spread  only  too  effectively  through 
shoots  sent  up  by  their  roots  and  under- 
ground stems,  as  the  silver-leaf  poplar  and 
Canadian  thistle.  But  in  the  horticultural 
sense  propagation  refers  to  a  group  of  arti- 
ficial processes,  as  budding,  grafting  and 
layering  (see  these  headings),  the  planting 
of  seeds,  bulbs,  tubers,  cuttings  etc.  or  the 
transplanting  of  young  plants  (see  HOT- 
BED). The  reproduction  of  plants  by 
other  means  than  from  the  seed  is  spoken 
of  as  vegetative  propagation,  and  is  used 
to  keep  some  desirable  characteristic  that 
will  not  breed  "true"  in  seedlings,  as  in 
fruit-trees.  (See  GRAFTING.)  For  the  man- 
ner in  which  new  varieties  are  produced  see 
PLANT-BREEDING. 

Prosenchyma  (pros-en' 'ki-ma)  (in  plants), 
a  tissue  in  plants  whose  cells  are  elongated 
or  fibrous.  It  is  a  general  name  covering 
all  elongated  and  fiber-like  cells,  as  distinct 
from  parenchyma,  which  is  a  tissue  com- 
posed of  cells  whose  three  diameters  are 
approximately  the  same. 

Proserpina  (pro-ser'pt-na),  daughter  of 
Zeus  and  Demeter.  While  gathering  flowers 
on  the  plains  of  Sicily,  she  was  abducted  by 
Pluto  and  taken  to  his  abode  in  the  under- 
world, where  she  was  found  by  her  mother 
after  a  nine-years'  search,  and  given  up  by 
Pluto  only  on  condition  that  she  live  under- 
ground for  part  of  the  year.  The  myth 
clearly  is  an  expression  of  the  revival  of 
nature  every  year,  after  winter  is  over. 

Protagoras  (prp-t&g'o-ras'),  the  earliest 
of  the  Greek  sophists,  was  a  native  of  Ab- 
dera,  born  about  481  B.  C.  The  basis  of 
his  philosophy  is  the  proposition  that  "man 
is  the  measure  of  all  things."  All  his  works 
are  lost,  and  he  himself  perished  at  sea  (c.  411) 
while  on  his  way  to  Sicily  to  ^scap  a  charge 
of  atheism  brought  against  him  at  Athens. 
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Protandry  (prd-t&n'drZ),  (in  plants),  a 
condition  in  which  the  stamens  are  mature 
and  shedding  pollen  before  the  stigma  of 
the  same  flower  is  ready  to  receive  it.  See 
POLLINATION. 

Protec'tion  is  the  aid  given  by  govern- 
ment to  particular  industries  by  bounties 
by  taxation  of  other  industries  or,  more 
commonly,  by  tariff  or  import-duties  on 
foreign  products.  See  POLITICAL  ECONOMY. 

Protec'tor,  a  title  which  has  sometimes 
been  conferred  on  the  regent  or  governor 
of  the  kingdom  during  the  minority  of  the 
sovereign.  Oliver  Cromwell  in  1653  took 
the  title  of  lord-protector  of  the  common- 
wealth of  England,  Scotland  and  Ire- 
land, and  ruled  under  that  title  until  his 
death. 

Pro'teids,  a  large  group  of  organic  com- 
pounds found  in  animals  and  plants.  They 
form  the  chief  constituents  of  blood,  muscle, 
nerves,  glands  and  other  organs  of  animals, 
and  play  an  important  part  in  plant-life. 
Although  much  work  has  been  done  in  at- 
tempting to  learn  their  exact  chemical  con- 
stitution, little  definite  is  yet  known.  They 
are  amorphous,  and  contain  about  54  parts 
carbon,  7  hydrogen,  16  nitrogen,  21  oxygen 
and  from  i  to  i  \  sulphur.  They  differ  widely 
in  solubility  and  in  their  decomposition- 
products.  Food-stuffs  have  been  divided 
into  two  divisions:  heat-producing  and  tis- 
sue-forming, the  amyloids  and  fats  consti- 
tuting the  former  and  proteids  the  latter 
division.  This,  however,  is  very  misleading 
if  it  implies  that  the  oxidation  of  proteids 
does  not  develop  heat  and  that  amyloids 
and  fats  subserve  only  the  production  of 
heat.  Proteids  are  tissue-formers,  but  they 
also  are  heat-producers  because  they  are 
competent  by  chemical  metamorphosis  in 
the  body  to  give  rise  to  amyloids.  The 
following  is  one  of  the  several  classifications 
that  have  been  made  of  proteids: 

I.  Albumens,  soluble  in  water :  i.  Serum; 
albumen;    2.  Egg  albumen. 

II.  Globulins,  insoluble  in  water,  soluble 
in  very  dilute  acids  and  alkalies,  soluble  in 
dilute  solutions  of  sodic  chloride  and  other 
neutral  salts:    i.  Myosin;    2.  Globulin;    3. 
Fibrinogen;  4.  Vitellin. 

III.  Derived  albumens,  insoluble  in  water 
and  solutions  of  sodic  chloride,  soluble  in 
dilute  acids  and  alkalies;    i.  Acid  albumen; 
2.  Alkali  albumen  or  albuminate  casein. 

IV.  Fibrin,  insoluble  in  water,  sparingly 
soluble  in  dilute  acids  and  alkalies  and  in 
neutral  saline  solutions. 

V.  Coagulated  albuminoids, 

VI.  Amyloid  substance  or  lardacein. 

VII.  Peptones,  produced  by  action  of  the 
gastric  juice  on  all  albuminoids. 

Prot'estantism,  a  term  derived  from  the 
protest  of  Luther  and  his  adherents  against 
the  decree  passed  by  the  R  man  Catholic 
states  at  the  second  Diet  of  Speier,  in  1529. 
The  principles  involved  in  this  protest  were 


that  the  Roman  church  has  no  authority  over 
the  Reformed  church,  that  the  authority  of 
the  Bible  is  supreme  and  above  that  of 
bishops  and  councils  and  that  it  is  to  be  inter- 
preted, not  according  to  tradition,  but  by 
its  own  language.  The  right  of  private  judg- 
ment in  reference  to  the  interpretation  of 
the  Scriptures  is  the  principle  of  Protestant- 
ism that  especially  distinguishes  it  from  Ro- 
man Catholicism.  Protestant  churches  are 
divided  into  numerous  branches,  with  wide 
differences  of  doctrine  and  forms  ot  wor- 
ship, but  all  agree  in  the  assertion  of  in- 
dependence from  the  Roman  see. 

Proteus  (pro'te-us  or  pro'tus),  in  the  old- 
est Greek  mythology,  appears  as  an  old 
man  of  the  sea  who  tends  the  seal-flocks 
of  Neptune,  his  father  and  is  endued  with 
the  gift  of  prophecy.  His  favorite  residence, 
according  to  Homer,  is  the  island  of  Pharos, 
near  the  mouth  of  the  Nile.  Here  he  rises 
at  midday  from  the  floods,  and  sleeps  in  the 
shadow  of  the  rocky  shores,  surrounded  by 
the  monsters  of  the  deep.  But  when  caught 
by  persons  who  sought  to  have  him  foretell 
future  events,  he  would  try  to  escape  by 
assuming  all  manner  of  ugly  shapes  and  dis- 
guises, and  would  refuse  to  exercise  his  gift 
until  he  found  that  further  resistance  would 
be  useless. 

Prothallium  (pro-thal'li-iim),  among 
plants,  is  a  name  applied  in  a  general  way 
to  the  gametophytes  of  Pteridophytes  and 
Spermatophytes.  It  specially  belongs,  how- 
ever, to  the  ferns,  in  which  the  prothallium, 
often  written  prothallus,  is  a  quite  distinct 
but  very  small  green  and  notched  thallus. 
Upon  the  under  side  of  this  small  body  the 
antheridia  and  archegonia  occur.  From  the 
fertilized  egg  within  the  archegonium  the 
ordinary  leafy  fern-plant  arises.  When  in 
other  plant-groups  the  prothallium  ceases 
to  be  independent,  as  in  seed-plants,  it  often 
retains  the  name.  For  example,  many  would 
speak  of  the  female  gametophyte  (endo- 
sperm) found  in  seeds  as  a  female  prothal- 
lium. See  GAMETOPHYTE. 

Proth'ero,  George  Walter,  English  his- 
torian, was  born  in  Wiltshire,  Oct.  14,  1848, 
and  educated  at  Eton,  Cambridge  and  the 
University  of  Bonn.  From  1876  to  1894 
he  was  tutor  and  university  lecturer  at  Cam- 
bridge, after  which,  for  five  years,  he  was 
professor  of  history  at  Edinburgh  Univer- 
sity. In  1899  ne  succeeded  his  brother  as 
editor  of  The  London  Quarterly  Review.  His 
published  work  embraces  The  Life  of  Simon 
de  Monfort;  Memoir  of  Henry  Bradshaw; 
and  The  British  History  Reader.  Rowland 
Edmund  Prothero,  besides  editing  The  Quar- 
ts »y,  has  published  The  Life  of  Dean  Stanley, 
besides  editing  the  latter's  Letters,  Letters  of 
Edward  Gibbon,  Letters  of  Byron  and  Letters 
of  Richard  Ford.  He  has  also  written  a 
Life  of  Queen  Victoria,  a  memoir  of  Prince 
Henry  of  Battenburg,  The  Psalms  in  Human 
Life  and  Pioneers  of  English  Farming. 
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Protococcus  (prd'td-kSk'kus),  a  genus  of 
plants  which  are  among  the  simplest  of 
the  green  algse.  The  mature  plants  are 
single,  spherical,  green  cells,  which  occur 
in  masses.  See  CHLOROPHYCE^E. 

Protogyny  (pro-tofi'm)  (in  plants),  a 
condition  in  which  the  stigma  is  ready 
to  receive  before  the  pollen  of  the  same 
flower  is  ready  for  shedding.  See  POLLI- 
NATION. 

Protonema  (prd'to-ne'mo)  (in  plants). 
When  the  asexual  spores  of  mosses  ger- 
minate, they  at  first  produce  green,  branch- 
ing filaments,  which  are  prostrate  and 
resemble  ordinary  green  algae.  Upon  this 
filamentous  body  the  ordinary  leafy  branches 
arise.  This  algae-like  body  is  known  as  the 
protonema.  See  Musci. 

Protoplasm  (pro'to-plaz'm),  the  living 
substance  in  animals  and  plants.  Huxley 
called  it  the  "physical  basis  of  life."  It 
is  the  only  substance  endowed  with  life. 
It  is  very  similar  in  animals  and  plants, 
and  \vithin  it  all  living  activities  take  place. 
It  is  a  jelly-like,  colorless  substance,  appear- 
ing finely  granular  under  the  microscope. 
It  is  composed  of  two  parts:  one  more 
solid,  which  stains  deeply  with  dyes  (chro- 
mat-in),  and  a  fluid  part  (achromaUn),  which 
stains  very  faintly  or  not  at  all.  The  dis- 
covery of  protoplasm  and  the  gradual 
appreciation  of  the  part  it  plays  in  the 
living  world  were  among  the  greatest 
scientific  advancements  of  the  nineteenth 
century.  In  1835  Dujardin,  a  French 
naturalist,  was  studying  the  -simplest  ani- 
mals (Protozoa)  under  the  microscope.  He 
observed  that  their  bodies  were  composed 
of  a  sort  of  transparent  jelly,  that  moved 
and  contracted  and  showed  evidences  of 
being  alive.  This  soft,  jelly-like  substance 
he  called  Sarcode,  and  described  it  as  living 
matter  endowed  with  life.  In  1846 -Hugo 
von  Mohl,  a  botanist,  called  attention  to 
the  viscid  contents  of  plant-cells,  for 
which  he  proposed  the  name  protoplasm. 
This  name  had  been  used  in  1840  by  Pur- 
kin  je  for  animal  substance,  but  Von  Mohl 
first  brought  it  into  general  use.  Presently 
naturalists  began  to  suspect  that  the 
sarcode  of  the  zoologists  and  the  protoplasm 
of  the  botanists  are  essentially  identical  in 
nature.  This  was  definitely  maintained  by 
Cohn  in  1850.  In  1860  Max  Schultze  placed 
the  matter  on  a  secure  basis,  and  applied 
the  term  protoplasm  to  all  living  substance, 
either  animal  or  vegetable.  This  led  to 
what  is  known  as  the  protoplasm- theory, 
which  absorbed  the  cell-theory  of  Schleiden 
and  Schwann.  By  Max  Schultze  the  cell 
was  defined  as  a  mass  of  protoplasm  sur- 
rounding a  nucleus.  Although  protoplasm 
is  so  similar  in  appearance  and  reactions 
in  all  living  beings,  nevertheless,  there 
must  be  unperceived  differences  —  possibly 
not  of  kind  but  of  degree  of  modification. 
See  CELL-DOCTRINE. 


Protozoa  (pro'td-zo'a),  the  simplest  ani- 
mals. Collectively,  they  form  the  sub- 
kingdom  of  protozoa.  They  are  micro- 
scopic and  unicellular,  and  abound  in 
stagnant  water.  They  are  of  great  interest 
to  zoologists  and  physiologists,  because  in 
them  the  processes  of  life  are  reduced  to 
their  simplest  expression.  By  studying 
them  many  facts  are  obtained  that  help 
in  understanding  the  more  complex  animals. 
They  have  recently  been  studied  in  refer- 
ence to  their  reactions  to  stimuli,  and  many 
important  results  obtained.  The  daily  life 
of  a  protozoCn  was  made  the  subject  of 
study  in  one  of  our  laboratories  of  physiol- 
ogy. The  group  includes  simple  forms  like 
the  amceba  and  its  relatives,  having  root- 
like  feet  and  constituting  the  class  of 
Rhizopoda.  Many  of  the  rhizopods  have  no 
covering,  but  others  either  secrete  a  shell 
or  gather  hard  particles  and  build  one. 
Chalk  is  largely  made  of  minute,  limy 
shells  of  protozoa.  The  form  most  com- 
mon in  chalk  is  a  cluster  of  globular  cham- 
bers, varying  in  size.  The  walls  of  these 
shells  are  perforated  by  minute  holes, 
through  which  the  soft  protoplasm  of  the 
animal  protrudes.  They  constitute  an  order 
called  foiaminifera  or  hole- borers.  These 
animals  are  abundant  in  warm  and  tem- 
perate seas.  They  live  near  the  surface 
and,  as  they  die,  their  shells  sink  and  reach 
the  bottom.  Deep-sea  explorations  have 
brought  from  great  depths  a  soft  ooze, 
formed  almost  entirely  of  these  shells  of 
foraminifera.  Somewhat  similar  forms  make 
shells  of  great  beauty,  of  quartz  or  silica, 
which  cannot  be  dissolved  by  acid  or  melted 
by  fire.  They  constitute  the  order  of 
Radiolaria.  The  higher  protozoa  belong 
mainly  to  the  class  of  Infusoria  (which  see). 
These  minute  animals  have  hair-like  proc- 
esses (cilia),  which  propel  the  body  through 
the  water  like  the  action  of  many  small 
oars.  In  some  forms  the  hair-like  threads 
are  large,  reduced  in  number  to  one  or 
two  and  called  iiagella.  Thus  the  class  of 
infusoria  is  sepaiated  into  the  two  divisions 
of  the  Flagellata  and  the  Ciliata.  The  latter 
contains  the  highest  developed  of  the 
protozoa.  Among  the  more  common  forms 
may  be  noted  the  slipper-animalcule  (Par- 
amcecium),  with  a  iree-swL  iming,  slipper- 
shaped  body;  the  bell-animalcule  (Vorti- 
cella),  with  a  bell-shaped  body  anchored 
by  a  stalk;  and  the  trumpet-c.mmalcule  or 
stentor.  The  rhizopoda  and  the  infusoria 
are  the  chief  classes!  two  others  of  less 
importance  are  recognized.  See  Leidy's 
Freshwater  Rhizopods  of  North  America, 
beautifully  illustrated,  published  by  the 
United  States  government;  and  Kent's 
Manual  of  the  Infusoria: 

Provencal  (pro' von' sal')  Language,  The, 
is  one  of  'the  so-called  Romanic  languages, 
all  of  which  are  descended  from  the  lan- 
guage of  ancient  Rome.  Wherever  Romans 
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Jaw,  custom  and  trade  established  them- 
selves, the  language  followed.  In  this  way 
the  inhabitants  of  northern  Italy,  Spain, 
France  (Gaul)  and  parts  of  Switzerland 
received  a  new  tongue.  The  language  which 
came  into  common  use  in  these  places, 
however,  was  the  low  Latin  of  the  prov- 
inces, a  colloquial  form  of  Latin,  lacking 
much  of  its  grammatical  precision.  This 
low  Latin,  mingling  with  the  languages  or 
dialects  of  various  places,  produced,  in 
time,  a  number  of  new  languages  having 
the  same  background  but  little  else  in  com- 
mon. Writers  distinguish  six  such  Romanic 
languages:  Italian,  Moldavian,  Spanish, 
Portuguese,  French  and  Provengal,  the 
latter  a  dialectic  language  of  the  south  of 
France,  whose  use  extended  from  Lake 
Geneva  to  the  Bay  of  Biscay  and  to  the 
Mediterranean.  This  section  of  France  had 
not  only  a  language  of  its  own  but  a  liter- 
ature, which  in  the  i2th  and  i3th  centuries 
was  especially  rich  in  poetry.  It  was  in 
this  language  the  songs  of  the  troubadours 
were  mostly  composed,  so  that  Provengal 
and  troubadour  are  often  used  as  synon- 
ymous terms  The  conquest  of  southern 
France  by  northern  France  in  the  i3th 
century,  reduced  the  old  Provengal  tongue 
to  the  level  of  a  mere  dialect;  nevertheless, 
its  effect  upon  the  language  which  has 
superseded  it  is  marked,  and  the  relation 
of  the  two  affords  a  battleground  for  modern 
philologists.  In  the  poems  of  Mistral,  how- 
ever, Provengal  still  is  a  living  language. 

Prov'erbs  are  very  hard  to  define;  but 
nearly  everybody  knows  one  when  he  sees 
or  hears  it.  Perhaps  the  best  description 
is  that  of  Cipriano  de  Valera:  "Proverbs 
are  short  sayings,  sententious  and  true, 
and  long  since  accepted  as  such  by  com- 
mon consent."  The  distinctive  character- 
istic of  the  proverb  is  that  it  is  a  popular 
current  saying,  adopted  as  a  convenience 
by  the  community.  It  must  indeed  have 
shortness,  sense,  salt,  pith  and  other  qual- 
ities, but  it  also  is  necessary  that  these 
should  be  so  combined  that  it  will  strike 
the  popular  fancy  and  thereby  come  into 
general  use.  It  has  been  well-said  that  no 
one  man  ever  made  a  proverb.  It  has 
equally  well  been  said  that  "the  proverb 
is  the  wisdom  of  many  and  the  wit  pi  one." 
He  may  have  made  an  original  saying,  but 
the  proverb  is  a  creature  of  popular  suffrage. 
Not  only  is  this  the  case,  but  they  pass 
from  one  nation  to  another  and  become 
the  property  of  the  race ;  and  for  this  reason 
it  is  impossible  to  determine  even  the 
nationality  of  some  of  our  best  and  most 
popular  proverbs.  The  office  of  the  proverb 
is  to  "hit  the  nail  on  the  head,"  to  "put 
the  matter  in  a  nutshell,"  to  speak  the  last 
Word,  to  settle  the  issue  without  further 
argument  or  discussion.  Of  all  national 
groups  of  proverbs  the  Spanish  contains  the 
greatest  number,  25,000  or  30,000;  and  they 


are  as  racy  as  numerous.  Among  oriental 
proverbs  the  Arabic  ones  hold  the  first 
place  in  quantity  and  perhaps  also  in 
quality,  but  the  Persian  and  Hindustani 
proverbs  also  are  excellent,  and  in  the 
Turkish  there  sometimes  is  a  vein  of  poetry 
that  is  very  striking.  It  is  a  question 
whether  the  tender  beauty  of  our  prov- 
erb: "God  tempers  the  wind  to  the  shorn 
lamb"  is  not  rivaled  by  its  Turkish  parallel: 
"God  makes  a  nest  for  the  blind  bird." 

Prov'idence,  R.  I.,  a  seaport  and  capital 
of  Rhode  Island.  It  is  the  second  city  of 
New  England  in  wealth  and  population, 
and  is  an  important  center  for  manufac- 
turing and  shipping  and  for  its  railroad 
and  financial  interests.  It  is  celebrated 
for  its  manufacture  of  jewelry  and  silver- 
ware. It  also  produces  tools,  stoves,  en- 
gines, locomotives,  cottons,  woolens,  corset- 
laces,  shoe-laces,  lampwicks  etc.,  and  has 
many  bleaching-works.  It  is  situated  at 
the  head  of  navigation  on  an  arm  of  Narra- 
gansett  Bay  (called  Providence  River),  35 
miles  from  the  Atlantic  and  44  from  Boston. 
Among  the  many  notable  public  buildings 
and  institutions  are  a  city-hall  of  granite, 
costing  $1,000,000,  with  the  state  soldiers' 
monument  facing  it;  the  state-house,  custom- 
house and  postomce;  the  Athenasum;  the 
buildings  of  the  Rhode  Island  Historical 
Society;  the  Arcade  and  Butler  Exchange; 
a  great  number  of  churches,  schools,  libraries, 
hospitals  and  asylums,  including  a  noble 
charity  known  as  Dexter  Asylum  for  the 
poor;  the  Quaker  College;  and  Brown  Uni- 
versity (q.  v.) .  Providence  was  settled  in  1 63  6 
by  Roger  Williams.  Population  224,326. 

Prunes  are  the  dried  fruit  of  a  certain 
variety  of  *  plum-trees,  largely  prepared  in 
France  and  exported  from  that  country. 
Considerable  quantities  also  come  from 
Bosnia,  Servia  and  California. 

Prun'ing,  the  removal  of  branches  from 
trees  and  shrubs  to  add  to  their  health, 
increase  their  production  of  fruit  or  render 
them  more  ornamental.  Forest-trees  are 
sometimes  pruned  to  increase  the  size  of 
the  trunk  for  timber  purposes.  In  pruning 
it  is  necessary  to  understand  the  particular 
nature  of  the  tree  or  shrub  to  be  pruned, 
but  it  may  be  laid  down  as  a  general  rule 
that  the  branches  cut  off  should  be  small 
in  proportion  to  the  size  of  the  trunk.  The 
proper  season  must  be  known,  pruning  for 
some  trees  can  be  done  only  in  the  resting 
season,  of  others  in  the  time  of  full  growth 
The  cut  should  be  smooth,  care  being 
taken  that  the  wound  shall  heal  rapidly. 
Large  cuts  must  be  covered  with  a  pre- 
servative. 

Prussia  (pr&sh'-a),  the  largest  and  most 
important  state  in  the  German  Empire,  is 
bounded  on  the  north  by  the  German  Ocean, 
Jutland  and  the  Baltic ;  on  the  east  by  Rus- 
sia; on  the  south  by  Austria,  Saxony,  the 
Thuringian  states,  Bavaria,  Hesse-Darm 
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stadt  and  Alsace-Lorraine;  and  on  the  west 
by  Luxemburg,  Belgium  and  the  Nether- 
lands. The  total  area  is  135,134  square 
miles,  with  a  population  of  40,163,333; 
that  is,  nearly  two  thirds  of  the  German 
Empire  in  territory  with  arout  three  ffths 
of  the  population."  The  frontier  has  a  cir- 
cumference of  4,720  miles.  About  one  fifth 
of  the  present  area  has  been  acquired  since 
1853,  tf16  largest  gains  being  made  after 
the  victorious  war  of  1866.  The  greater 
part  of  Prussia  belongs  to  the  northern 
plain  of  Europe,  while  less  than  a  third, 
chiefly  in  the  southwest,  can  be  desc-ibed  as 
hilly  or  mountainous.  The  rorthern  plain 
is  watered  by  fiv«  large  rive-: — the  Nie- 
men,  Vistula,  Oder,  Elbe  ana  Weser  —  all 
of  which  rise  beyond  the  bonders  of  the 
kingdom,  and  also  by  the  Pregel,  Eider  and 
Ems,  which  are  wholly  Prussian.  In  the 
west  the  chief  river  is  the  Rhine,  which  en- 
ters Prussia  at  Mainz  (Mayence),  and  thence 
flows  north  through  a  narrow  valley;  it  is 
navigable  throughout  its  entire  course  in 
Prussia.  The  capital  of  Prussia  and  also 
of  the  German  Empire  is  Berlin  "(popula- 
tion 2,070,695)  The  other  chief  towns  of 
Prussia  are  Breslau  (511.891),  Cologne  or 
K&ln  (516,167).  Frankfort-on-the-Main 
(414,598),  Hannover  (302,384)  and  Magde- 
burg (279,685) 

Education  is  compulsory  between  six 
and  14,  its  management  and  direction 
being  under  the  control  of  the  state.  Prussia 
has  ten  universities,  Konigsberg,  Berlin, 
Greifswald,  Breslau,  Halle,  Gottingen,  Mun- 
ster,  Bonn,  Kiel  and  Marburg,  which  num- 
ber 1,698  professors  and  20,785  students. 
In  addition  to  the  libraries  of  the  univer- 
sities, there  is  the  Royal  Library  at  Berlin, 
with  800,000  volumes  and  15,000  manu- 
scripts. Among  the  numerous  scientific 
and  literary  schools  and  societies  are  the 
Academy  of  Arts,  the  Roval  Museum 
of  Arts,  the  Academy  of  Sciences  and 
others. 

In  1910  the  strength  of  the  German  army 
on  a  peace  footing  was  622,480,  of  whom 
70,980  were  cavalry  and  91,241  field  and 
foot  artillery.  The  peace  strength  to-day 
of  the  Prussian  army  of  all  arms  and  ranks 
is  about  475,000  men.  Every  able-bodied 
Prussian  between  20  and  39  is  liable  to  be 
called  on  to  serve,  clergymen  of  the  Roman 
Catholic  and  Evangelical  churches  and  in- 
dispensable supporters  of  families  being 
exempt.  For  the  history  of  Prussia,  es- 
pecially since  her  successful  wars  with 
Austria  in  1866  and  with  France  in  1870, 
at  which  dat«  King  William  I  became 
emperor,  see  GERMANY.  The  present  king 
of  Prussia,  who  also  is  German  emperor,  is 
William  II,  who  came  to  the  throne  on 
June  15,  1888.  See  GERMAN  EMPIRE. 

Pruth,  an  affluent  of  the  Danube,  rises 
in  Austrian  Galicia  on  the  northeastern 
side  of  the  Carpathian  Mountains,  and 


flows  eastward  past  Kolomea  and  Czerno- 
witz.  Length  about  720  miles. 

Pseudonym  (su'dd-ntm  (Greek  pseudos, 
false,  and  onoma,  name),  a  false  or  assumed 
name  adopted  by  an  author,  which  con- 
ceals his  identity.  In  receni;  times  young 
authors  especially  have  frequently  risked 
the  publication  of  their  fir.;t  work  under  a 
pseudonym  —  otherwise  called  nom  de  plume 
or  pen-name  —  and  have  kept  it  up  after- 
wards, and  this  to  such  an  extent  that  the 
real  name  of  the  author  in  some  cases  is 
almost  unknown  to  the  general  public. 
For  instance,  the  name  of  George  Eliot  is 
familiar  to  book-readers  on  both  sides  of 
the  Atlantic;  but  few  would  recognize  a 
work  by  Marian  Evans,  her  maiden  name. 
Among  the  famous  pseudonyms  of  the 
1 9th  century  we  may  mention  Currer  Bell, 
Charlotte  Bronte";  Hosea  Biglow,  James  R. 
Lowell}  Bystander,  Goldwin  Smith;  Boz, 
Charles  Dickens;  Pisistratus  Caxton,  ist 
Lord  Lytton;  Grace  Greenwood,  Mrs.  Lip- 
pincott;  H.  H.,  Helen  Hunt  Jackson;  Gail 
Hamilton,  Mary  Abigail  Dodge;  Marion 
Harland,  Mrs.  M.  V.  Terhune;  Orpkeus  C. 
Ker,  R.  H.  Newell;  Owen  Meredith,  Eari  .f 
Lytton;  Petroleum  V  Nasby,  D.  R.  Locke; 
Ouida,  Louise  de  la  Rame'e;  George  Sand, 
Madame  Dudevant;  Timothy  Titcomb,  J.  G. 
Holland;  Mark  Twain,  Samuel  L.  Clemens; 
Josh  Billings,  Henry  W.  Shaw;  Uncle  Remus. 
Joel  Chandler  Harris ;  Artemus  Ward, 
Charles  F.  Brown. 

Psyche  (si'k$).  According  to  Grecian 
mythology,  Psyche  was  the  youngest  daugh- 
ter of  a  king  and  so  lovely  that  she  aroused 
the  jealousy  of  Venus,  who  sent  Cupid  to 
the  maiden  to  inspire  her  with  love  for  the 
basest  of  men;  but  Cupid  himself  was  so 
impressed  with  her  charms  that  he  at  once 
loved  her,  and  desired  to  make  her  his  own. 
As  she  reciprocated  his  passion  he  visited 
her  every  night,  earnestly  requesting  her 
not  to  inquire  or  seek  to  know  who  he  was. 
But  her  jealous  sisters,  working  upon  her 
fears  and  her  inquisitiveness  as  well,  rep- 
resented to  her  that  she  was  embracing  a 
monster  in  the  darkness  of  the  night.  To 
satisfy  herself  she  lighted  a  lamp  while 
Cupid  was  asleep,  when  to  her  great  delight 
she  saw  that  her  lover  was  the  handsomest 
of  gods.  In  her  excitement,  however,  she 
let  a  drop  of  hot  oil  fall  on  his  shoulder, 
when  he  arose,  and  after  upbraiding  her 
for  her  doubts  forsook  her.  After  wander- 
ing about  for  some  time,  she  came  to  the 
palace  of  Venus,  when  she  was  seized  by 
the  goddess  and  kept  as  a  slave.  Cupid, 
however,  still  loved  her,  and  after  a  time 
was  united  to  her  in  immortal  wedlock. 
The  story  is  considered  by  all  critics  to  be 
a  beautiful  representation  of  the  progress 
of  the  soul  through  earthly  passion  and  mis- 
fortune to  eternal^  peace  and  joy. 

Psychology  (si-kol'o-jy)  (Greek  psychos, 
soul,  and  logos,  discourse),  the  science  of 
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mind  or,  in  more  general  terms,  of  man's 
immaterial  nature.  The  dividing  line  be- 
tween mind  and  matter  cannot  be  definitely 
drawn,  because  neither  can  be  accurately 
defined;  but  our  reason  plainly  teaches  that 
there  is  a  fundamental  difference,  not- 
withstanding the  intimate  relation  each 
sustains  to  the  other.  To  escape  the  diffi- 
culty of  distinguishing  properly  between 
mind  and  matter,  one  school  of  extremists, 
whose  chief  apostle  was  famous  Bishop 
Berkeley,  maintains  that  mind  is  the  only 
reality  in  the  universe  and  that  all  external 
or  visible  objects  at  most  are  but  expres- 
sions or  manifestations  of  mental  states. 
Another  school,  much  more  numerous, 
regard  all  mental  acts  and  states  as  mere 
qualities  of  matter  or,  at  most,  as  mere 
i-esv.lts  of  the  force  with  which  matter  has 
been  endowed.  Thought,  feeling,  volition, 
tnis  school  tells  us,  are  the  product  or  out- 
put of  man's  brain  and  physical  organiza- 
tion, as  a  flame  of  heat  is  the  output  of  a 
fire  or  as  rays  of  light  are  the  output  of  the 
sun,  under  all  the  physical  conditions  to 
which  it  is  subject.  It  ought  to  be  a  suffi- 
cient answer  to  both  these  schools,  that  we 
are  conscious  of  living  both  in  a  material 
realm  and  in  one  that  is  not  material;  we 
know  that  there  is  an  external  world,  and 
we  also  know  —  to  use  the  language  of 
Scripture  —  that  there  is  a  spirit  in  man ; 
we  know  that  we  have  bodies  made  of  flesh 
and  bone  and  blood,  and  we  also  know  that 
we  have  a  being  that  is  not  flesh  or  bone  or 
blood;  we  know  that  we  have  "senses, 
affections,  passions;"  and  we  knov  ,  too,  that 
we  have  qualities  within  us  that  unite  us 
to  the  unseen  and  the  eternal.  "I  am  a 
Spirit  inhabiting  a  body." 

The  division  of  the  mental  faculties  which 
is  now  generally  accepted  is  threefold;  the 
intellect;  the  sensibilities  or  emotions;  and 
the  will.  Under  each  of  these  are  numerous 
subdivisions.  Of  late  years  the  science  of 
psychology  or  mental  philosophy  has  re- 
ceived a  large  measure  of  attention;  not 
only  in  schools  and  colleges,  but  from  the 
general  public;  and  we  can  only  refer  the 
reader  to  the  various  essays  and  textbooks 
—  their  name  is  legion  —  that  have  been 
written  and  published  on  the  subject.  See 
Elementary  Psychology  by  Sorley  and 
Hoffding's  Outlines  of  Psychology. 

Psychology  for  Teachers.  The  great 
movement  for  the  professional  training  of 
teachers  in  the  latter  part  of  the  iQth  cen- 
tury was  based  on  the  idea  that  back  of 
education  lies  a  method  that  can  be  under- 
stood only  by  those  who  are  versed  in 
psychology.  Educational  reformers  have 
lor  nearly  three  centuries  been  placing  some 
emphasis  on  this  idea,  but  only  recently  can 
it  be  said  to  have  become  a  moving  force 
with  a  large  number  of  the  ank  and  file 
among  the  teachers.  During  the  last  20 
years,  however,  the  belief  came  to  be  very 


generally  entertained  that  psychology,  es- 
pecially physiological  and  experimental 
psychology  and  child-study  would  revolu- 
tionize education.  The  new  education 
based  on  these  was,  in  contrast  with  the  old 
education,  to  be  authoritative  and  scientific. 
Perhaps  the  most  notable  advocate  of  this 
view  is  President  G.  Stanley  Hall.  On  the 
other  hand,  many  psychologists,  especially 
Professors  James  and  Munsterberg,  main- 
tain that  these  hopes  are  extravagant  and 
that  the  new  psychology,  based  on  physi- 
ology and  experiment,  so  far  from  being 
likely  to  revolutionize  education,  has  even 
less  to  offer  for  the  guidance  of  the  teacher 
than  the  old  psychology.  Moreover,  they 
regard  a  knowledge  of  the  old  psychology,  as, 
although  possibly  helpful,  by  no  means  in» 
dispensable. 

In  the  development  of  psychology  the 
original  movement  toward  the  utilization 
of  mathematics,  experiment  and  scientific 
methods  generally  is  due  to  Herbart.  To 
him  the  most  important  application  of 
psychology  was  to  education.  He  founded 
the  positive  part  of  his  educational  practice 
on  a  psychology  that  did  not  differ  n  method 
essentially  from  the  old  except  in  an  un- 
tenable employment  of  mathematics.  To 
careful  observation  he  looked  for  the  dis- 
covery of  individual  differences  and  ab- 
normalities that  hinder  the  success  of  that 
method  of  teaching  which  for  the  average 
student  is  psychologically  sound. 

It  must  be  confessed  that  physiological 
and  experimental  psychology  and  even 
child-stucy  have  so  far  not  given  to  educa- 
tion much  that  is  of  such  specific  applica- 
tion as  to  make  it  a  science  like  engineering. 
In  a  general  way,  however,  the  new  psy- 
chology and,  especially,  its  spirit  of  scien- 
tific criticism  and  method  have  modified 
and  are  modifying  the  attitude  arid  method 
of  teachers  in  a  way  that  promises  to  be 
revolutionary.  Moreover,  we  are  learning 
what  we  may  hope  for  from  psychology. 
That  the  study  of  children  will  reveal  what 
to  teach  we  have  come  to  doubt.  The  end 
of  education  is  no  longer  thought  to  be 
merely  general  mental  discipline  or  "har- 
monious development  of  all  the  powers." 
It  has  come  to  be  conceived  as  efficiency  or 
adjustment  to  the  conditions  of  life.  Though 
psychology  can  reveal  the  powers  of  the 
mind  and  the  laws  of  their  development,  it 
can  not  show  the  social  and  industrial  con- 
ditions with  which  these  powers  should  b« 
prepared  to  deal.  But  when  once  we  have 
settled  what  should  be  taught,  we  may  look 
to  the  psychologist  to  tell  us  the  proper 
order  and  method  of  presenting  it. 

Among  the  most  important  effects  of  gen- 
eral psychology  upon  education  may  be 
mentioned  the  inductive  method,  involving 
the  method  of  development  (compare 
TEACHING,  METHOD  OF)  and  the  recognition 
of  the  importance  of  interest  (q.  v.)  in 
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schoolroom  work.  With  this  may  be 
coupled  the  use  of  the  analytic  rather  than 
the  synthetic  method  in  many  subjects. 
The  most  important  example  of  this  is  the 
word-method  in  teaching  reading,  accord- 
ing to  which  the  child  learns  first  to  recog- 
nize the  written  or  printed  word  and  later 
analyzes  it  into  letters.  This  is  after  the 
analogy  of  the  learning  of  spoken  language, 
where  we  begin  with  words  rather  than 
with  phonic  elements.  The  sentence- 
method  goes  one  step  further  in  beginning 
with  whole  sentences,  later  analyzing  them 
into  words  and  letters.  So,  too,  in  learning 
a  language  the  analytic  method  endeavors 
to  get  the  learner  to  use  the  language  im- 
mediately and  later  to  analyze  out  its  gram- 
matical principles  and  forms.  All  these  are 
founded  on  the  discovery  that  the  child 
begins  with  a  complex  experience  and  later 
analyzes  it.  (See  CHILD-STUDY.) 

Psychology  has  led  to  a  better  compre- 
hension of  the  laws  of  memorizing  (q.  v.} 
and  of  habit.  It  has  emphasized  the  fact 
that  learning  is  always  through  and  for  the 
sake  of  doing.  Indeed,  in  the  investigation 
of  the  motor-powers  psychology  has  been 
especially  helpful.  The  development  of 
control  over  the  body  has  been  carefully 
studied.  The  sequence  of  random,  sponta- 
neous acts,  experimental  efforts,  followed 
by  the  gradual  elimination  of  such  as  are 
undesirable  and  the  fixation  of  the  rest  as 
habitual  responses  to  certain  stimuli  has 
been  shown  to  be  the  regular  sequence  in 
developing  skill  of  any  sort.  The  general 
principle  that  larger  fundamental  muscles 
are  brought  under  control  before  the  smaller 
accessory  ones  and  that,  therefore,  the 
muscles  of  the  arm  should  be  practiced 
before  those  of  the  fingers  has  been  made 
clear.  The  importance  of  imitation,  espe- 
cially in  the  development  of  self -consciousness 
and  the  social  and  moral  sense,  has  been 
traced  out,  and  the  effect  of  suggestion  an- 
alyzed. The  training  of  the  mental  powers 
has  been  shown  to  consist  in  storing  the  mem- 
ory with  useful  material  and  the  practice  in  its 
use,  together  with  the  formation  of  such 
habits  as  make  for  efficient  thinking.  Thus 
the  conception  of  formal  discipline  has  been 
discredited.  (See  MENTAL  DISCIPLINE.) 

Physiological  psychology  has  done  a 
little  toward  determining  the  laws  of  fatigue. 
More  careful  observation  and  experiment 
have  shown  the  existence  of  wide  indi- 
vidual differences  among  children  and  the 
consequent  danger  that  class-teaching  may 
fail  to  reach  many.  The  importance  of 
testing  children  for  power  and  kind  of 
memory,  motor-ability,  hearing  and  sight, 
capacity  to  attend,  etc.,  has  been  shown. 
It  has  become  evident  that  schools  need  the 
supervision  both  of  medical  and  of  psy- 
chological experts,  that  the  unhealthy  and 
the  abnormal  may  be  singled  out  for  special 
treatment. 


Finally,  child-study  has  done  much  to  de- 
termine the  nature  and  order  of  develop- 
ment of  the  instincts  to  which  teachers 
must  appeal  and  the  general  history  of 
physical  and  mental  growth  from  infancy 
to  manhood.  See  ADOLESCENCE,  APPER- 
CEPTION, ASSOCIATION  OF  IDEAS,  CHILD- 
STUDY,  FEELING,  INTEREST,  MEMORIZING, 
MENTAL  DISCIPLINE,  TEACHING,  METHOD 
OF,  and  MODERN  EDUCATION.  Consult 
Talks  to  Teachers  on  Psychology  by  James; 
Principles  of  Teaching  by  Thorndike;  Fun- 
damentals of  Child-Study  by  Kirkpatrick: 
and  The  Educative  Process  by  Bagley. 

Pteridophytes  (ter'Z-dof-tts),  one  of  the 
four  great  groups  of  plants,  which  includes 
the  ferns,  the  scouring  rushes  or  horsetails 
and  club-mosses.  The  ferns  are  the  most 
abundant  and  representative  forms,  contain- 
ing about  4,000  species;  the  club-mosses  are 
represented  by  a  little  over  400  species;  but 
the  horsetails  only  by  25  living  species. 
The  group  as  a  whole  is  characterized  by 
having  a  leafy  and  vascular  sporophyte,  in 
this  way  decidedly  differing  from  the  bryo- 
phytes  (mosses)  and  resembling  the  sperma- 
tophytes  (seed-plants).  From  the  seed- 
plants  the  group  differs  in  that  its  members 
do  not  produce  seeds.  The  group  as  a 
whole  is  most  extensively  developed  in  the 
tropics,  where  especially  the  ferns  and  "little 
club-mosses"  (Selaginella)  are  luxuriant 
both  in  forms  and  numbers.  The  three  great 
divisions  of  pteridophytes  differ  exceedingly 
from  one  another  in  external  appearance,  but 
all  are  held  together  by  important  similari- 
ties. One  of  their  important  characteristics 
in  common  is  the  possession  of  a  large,  coiled 
and  multiciliate  sperm,  very  distinct  from 
the  simple,  biciliate  sperm  of  the  bryophytes. 
See  EQUISETALES,  FILICALES  and  LYCOPO- 
DIALES. 

Ptolemy  (tol't-mt),  Clau'dius  Ptolemae'us, 
an  eminent  mathematician  and  astronomer. 
He  was  born  probably  either  in  70  or  77 
A.  D.,  and  died  at  Alexandria  in  147  A.  D. 
As  a  mathematician  he  is  especially  to  be 
remembered  as  having  written  the  first 
treatise  on  trigonometry,  a  branch  of  mathe- 
matics invented  by  Hipparchus.  In  as- 
tronomy he  wrote  a  complete  treatment  up- 
on the  entire  subject  as  known  in  his  time. 
This  volume,  Tfe  Almagest,  remained  a 
standard  work  until  the  time  of  Copernicus. 
Ptolemy  assumed  that  the  earth  is  spherical, 
is  placed  in_  the  center  of  the  spherical 
heavens  and  is  a  mere  point  compared  with 
the  distances  of  the  fixed  stars.  As  a  geog- 
rapher, Ptolemy  was  the  first  to  point  out 
the  fact  that  the  position  of  any  point  on 
the  earth's  surface  can  be  accurately  stated 
only  after  its  longitude  and  latitude  have 
been  determined.  In  addition  to  these  works 
he  wrote  a  volume  on  optics,  in  which  he 
stated  the  correct  laws  of  reflection  for  plane 
surfaces  and  for  concave  mirrors  as  well  as 
^*xe  law  of  refraction.  Ptolemy  must  be 
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considered  as  one  of  the  earliest  types  of 
the  modern  scientific  investigator. 

Pub'Iic  Schools.     See  SCHOOLS. 

Puck  or  Rob'in  Good'fellow,  a  familiar 
figure  in  the  fairy  world  of  English  folklore, 
immortalized  by  Shakespeare  in  Midsummer 
Night's  Dream.  The  name  really  is  a  generic 
term  for  a  fairy.  Although  the  Pucks  are 
noted  for  mischievous  tricks,  they  sometimes 
perform  kindly,  domestic  functions;  are 
small  and  dwarf -like  in  appearance;  and 
are  easily  propitiated  by  offerings  of  cream 
and  kindly  epithets.  The  name  Puck  was 
adopted  by  an  illustrated  weekly  published 
in  New  York. 

Puebla  (pwd'bla),  the  second  city  of 
Mexico,  stands  on  a  fruitful  plain,  7,000 
feet  above  the  sea  and  about  100  miles  by 
rail  from  the  City  of  Mexico.  It  was  founded 
in  1531,  and  is  one  of  the  handsomest  cities 
in  Mexico.  During  the  French  occupation 
of  Mexico  (1862-3)  it  was  besieged  by  Maxi- 
milian's troops  for  two  months,  and  taken 
by  storm  on  May  17,  1863.  Population 
93,521.  Puebla  also  is  one  of  the  inland 
states  of  Mexico,  area  12,204  square  miles, 
with  a  population  of  1,021,133. 

Pueblo  (pweb'lo],  Col.,  county  seat  of 
Pueblo  County,  has  an  altitude  of  4,685  feet 
and  an  ideal  climate.  It  is  on  the  eastern 
slope  of  the  Green  Horn  Range  of  the  Rocky 
Mountains,  in  the  famous  Arkansas  Valley, 
which  comprises  one  of  the  largest  single 
irrigated  areas  in  the  world,  extending  250 
miles  from  Royal  Gorge  to  the  Colorado- 
Kansas  line.  The  city  has  the  largest  steel 
and  iron  producing  plant  west  of  the  Missis- 
sippi River,  gold,  silver  and  zinc  smelters, 
and  factories  producing  candy,  tents,  brick, 
tile,  fencing,  saddlery,  leather  goods,  canned 
products,  extracts  and  baking  powder. 
Pueblo  has  a  commission  form  of  govern- 
ment both  for  the  city  and  the  county. 
It  is  the  record  city  in  the  state  in  size.  Popu- 
lation, 51,218. 

Pueblos  (pweb'lps')  (Spanish  pueblo,  vil- 
lage), a  semicivilized  family  of  Indians  in 
New  Mexico  and  Arizona,  dwelling  in  single 
habitations,  which  sometimes  are  large 
enough  to  contain  a  whole  tribe.  These 
buildings,  which  sometimes  are  five  or  six 
stories  high  and  from  100  to  500  yards  in 
length,  are  generally  made  of  sun-dried 
brick:  the  ground-floor  is  always  without 
doors  or  windows,  entrance  being  effected 
by  a  ladder  to  the  second  story.  Each 
family  has  a  separate  apartment,  and  there 
also  are  large  rooms  for  general  council 
chambers  and  for  tribal  dances.  Under 
Roman  Catholic  missionaries  the  Pueblos 
are  making  steady  progress  in  education  and 
civilization,  although  they  have  grafted  upon 
their  Christianity  many  of  their  old  pagan 
beliefs  and  customs,  to  which  they  cling. 
The  cliff-dwellers  doubtless  were  the  ances- 
tors of  the  Pueblos,  ruins  of  their  dwellings 
being  seen  in  the  canons  of  the  Rio  Mancos, 


Rio  Plata  and  San  Juan  Rivers  in  south- 
western Colorado,  New  Mexico  and  Arizona. 
In  these  cliffs  the  strata  of  sandstone  or 
limestone  were  separated  by  layers  of  soft 
clay  which  had  worn  away,  leaving  ledges 
of  rock  with  caverns  between.  Upon  these 
terraces  are  remains  of  clusters  of  dwellings, 
one  ledge  forming  the  floor  and  another  the 
roof,  the  opening  being  faced  so  skillfully  as 
to  resemble  the  rock  of  the  cliff.  Some  of 
these  dwellings  are  now  inaccessible.  The 
marks  of  dangerous,  doubling  paths,  hardly 
a  foot  wide,  formerly  used,  can  be  seen  on 
the  canon  walls.  San  Juan  canon  is  shut 
in  by  walls  of  rock  several  thousand  feet 
high,  and  one  settlement  is  1,000  feet  above 
the  Rip  Mancos.  Cliff  villages  or  towns  are 
found  in  the  bottom-lands,  with  round  stone 
towers  near  them,  evidently  used  as  watch 
towers. 

Puer'to  Rico.     See  PORTO  Rico. 
Puff  balls',     fleshy    fungi  related  to  the 
mushrooms,  but  in  which  the  spores  fully 
develop  without  being  exposed.    See  BASIDI- 
OMYCETES. 

Puget  (pu'jet)  Sound,  a  large  inland  sea 
northwest  of  the  state  of  Washington,  com- 
municating with  the  Pacific  by  Admiralty 
Inlet  and  the  Strait  of  Juan  de  Fuca.  It 
penetrates  far  into  the  interior,  and  is  every- 
where navigable  for  the  largest  vessels, 
which,  in  most  cases,  can  ride  close  to  the 
shores  and  load  and  unload  without  wharves. 
Great  quantities  of  pine  and  fir  are  shipped 
from  the  region,  which  is  rich  in  timber. 
Seattle  and  Tacoma  are  the  chief  towns  on 
the  sound.  See  SEATTLE,  TACOMA  and 
WASHINGTON  (State). 

Pulas'ki,  Cas'imir,  a  Polish  count  and 
general  who  fell  in  the  American  Revolu- 
tionary war,  was  born  in  Podolia,  March  4, 
1748.  _  On  account  of  the  active  part  he 
took  in  the  Polish  war  against  Russia  he 
was  stripped  of  his  estates  and  outlawed 
in  the  partition  of  Poland  in  1772.  In  1777 
he  offered  his  services  to  the  American  col- 
onies in  their  contest  against  England,  and 
for  his  gallant  conduct  at  the  battle  of 
Brandywine  was  given  a  brigade  of  cavalry, 
which  he  commanded  until  March,  1778.  In 
May,  1779,  he  entered  Charleston  at  the 
head  of  Pulaski's  Legion,  a  corps  of  lancers 
and  light  infantry  which  he  had  organized, 
and  held  it  until  the  place  was  relieved;  he 
afterward  followed  and  harassed  the  British 
until  they  left  South  Carolina.  At  the  siege 
of  Savannah  (1779),  on  the  gth  of  October, 
he  fell  in  an  assault  at  the  head  of  the 
cavalry  and  died  two  days  later. 

Pul'ley,  one  of  the  mechanical  powers 
much  used  in  lifting  stone  and  heavy  tim- 
ber. It  consists  of  a  wheel  with  a  groove 
around  its  circumference,  which  revolves  on 
an  axis.  The  wheel,  which  is  commonly 
called  the  sheave,  is  placed  in  a  mortised 
block  of  wood,  which  is  pierced  by  the  axle 
of  the  sheave.  The  cord  which  passes  over 
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the  sheave  is  called  the  tackle.  The  fixed 
pulley  (Fig.  i)  gives  no  mechanical  advan- 
tage; it  merely  changes  the  direction  in 


FIG.    I 


which  the  force  is  applied;  thus  W  can  be 
raised  by  merely  pulling  P  down.  The  single 
movable  pulley  gives  a  mechanical  advantage 
equal  to  two  (Fig.  2) ;  for,  as  the  weight  W 


FIG.  3 


FIG.   4 
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is  supported  by  two  strings,  the  strain  on 
each  string  is  naif  of  W;  since,  the  strain 
on  one  being  supported  by  the  hook  A,  the 
power  P  has  to  support  only  the  stress  of 
the  other  string  which  passes  around  C. 
A  still  greater  mechanical  advantage  is  se- 
cured by  a  combination  of  pulleys,  as  shown 
in  the  second  illustration.  Theoretically, 
the  larger  the  number  of  movable  pulleys 
in  any  one  combination,  the  greater  is  the 
mechanical  advantage;  but  the  enormous 
friction  produced  and  the  lack  of  perfect 
flexibility  in  ropes  prevent  any  great  in- 
crease in  the  number  of  pulleys.  See  BLOCK 
AND  TACKLE. 

Pull'man,  George  M.,  an  American  inven- 
tor and  business  man,  was  born  at  Brocton, 
Chautauqua  County,  N.  Y.,  March  3,  1831. 
At  22  he  engaged  in  moving  buildings  out 
of  the  way  of  the  Erie  Canal,  then  in  process 
of  widening.  He  made  his  home  in  Chicago 
in  1859,  and  in  the  same  year  he  prepared 
models  of  sleeping  cars,  which  became  the 
foundation  of  his  fortune.  In  1863  he  began 
building  the  coaches  that  are  called  by  his 
name  the  world  over.  A  few  years  later  he 
organized  the  Pullman  Palace  Car  Company 
which  was  to  build  them.  In  1880  he 


founded  Pullman,  near  Chicago,  where  the 
coaches  were  built.  In  1887  he  added  the 
vestibule  to  his  cars,  which  greatly  increased 
their  comfort.  These  carshops  turn  out 
$15,000,000  worth  of  railway  carriages  an- 
nually. He  died  in  1897. 

Pulque  (pul'kd),  a  favorite  beverage  of 
the  Mexicans  and  of  the  inhabitants  of  Cen- 
tral America  and  some  parts  of  South  Amer- 
ica, made  from  the  fermented  juice  of  the 
agave  plant. 

Pulsatilla  (pul1 'sd-tWla)  or  Pasque  Flower 
is  a  native  of  many  parts  of  Europe  and 
of  chalky  pastures  in  several  parts  of 
England.  It  has  bell-shaped,  bluish-purple 
flowers.  It  is  narcotic,  acrid,  and  poisonous. 
Pulsatilla  is  one  of  the  favorite  medicines 
of  the  homceopathists ;  and  Easter  eggs  are 
sometimes  colored  purple  with  the  petals  of 
the  flower. 

Pulse  (Latin  pulsus,  a  pushing  or  beat- 
ing). The  phenomenon  known  as  pulsation 
is  due  to  the  distension  of  the  arteries  when 
blood  is  sent  through  them  by  the  contrac- 
tion of  the  heart.  The  pulse  is  usually  ex- 
amined at  the  radial  artery  at  the  wrist,  the 
advantage  of  that  position  being  that  the 
artery  is  easily  compressed  against  the  bone. 
The  frequency  of  the  pulse  varies  with  age, 
from  130  or  140  beats  per  minute  in  infancy 
to  70  or  75  in  adult  age.  It  also  varies 
somewhat  with  sex,  adult  females  having 
six  or  eight  more  beats  per  minute  than 
males.  It  is  increased  by  exertion  or  excite- 
ment, and  is  diminished  by  lying  down  or 
sleeping.  In  some  diseases  the  pulse  may 
reach  150  to  200  beats  per  minute;  and, 
on  the  other  hand,  in  certain  organic  affec- 
tions of  the  heart  it  may  be  as  slow  as  25 
or  30.  The  force  of  the  beats  is  a  measure 
of  the  vigor  and  efficiency  of  the  heart's 
action,  a  strong  pulse  being  regarded  as  a 
sign  of  health  and  vigor  and  a  weak  pulse 
as  a  sign  of  debility.  The  full  significance 
of  any  changes  of  pulse  in  disease  can  be 
clearly  understood  only  by  considering  them 
in  connection  with  other  signs  and  symptoms 
in  the  case. 

Puma  (pn'mci),  a  member  of  the  cat  family 
inhabiting  the  Americas  from  Canada  to 
Patagonia.  It  goes  under  a  variety  of  names 
in  different  parts  of  the  country,  as  cata- 
mount, panther,  American  lion  etc.  It  is 
about  40  inches  long,  without  the  tail,  tawny 
in  color  above  and  soiled  white  below. 
Pumas  are  good  climbers,  but  are  not  con- 
fined to  wooded  districts.  They  prey  upon 
deer,  antelope  and  other  animals;  near  hab- 
itations they  kill  calves,  pigs  and  sheep. 
See  True's  Puma  ,or  American  Lion  in  the 
report  of  the  United  States  National 
Museum  for  1889. 

Pum'ice  (pumas'),  a  light  mineral,  full 
pores  like  a  sponge,  found  near  volcanoes. 
This  highly  porous  and  froth-like  structure 
is  due  to  the  escape  of  vapors  through  the 
lava  while  it  was  in  a  state  of  fusion.  It  is 
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much  used  for  polishing  wood,  ivory,  metals, 
glass,  marble  etc.  Great  quantities  are  ex- 
ported from  the  Lipari  Islands  to  all  parts 
of  Europe. 

Pump,  a  machine  for  lifting  water  or  other 
liquids  to  higher  levels.     The  simplest  form 

A  is  the  common  suction- 

pump,  which  is  shown  in 
Figure  i.  A  is  the  bar- 
rel; B  a  pipe  reaching 
into  the  water  to  be 
raised;  C  the  spout;  D 
a  fixec^  v&lve  opening 
upward  only;  E  a  mov- 
able valve  opening  up- 
ward only  and  carried  in 
.the  bucket  F,  which  is 
-a  hollow  piece  of  wood 
or  metal  which,  by 
leather  or  other  pack- 
ing, is  made  to  fit  in  the 
barrel  so  closely  that  the 
water  cannot  pass  be- 
tween the  bucket  and 
the  barrel;  and  G  is  the 
piston-rod  which  is  oper- 
ated by  hand,  steam, 
wind  or  other  power  and 
moves  the  bucket  up 
and  down  in  the  barrel. 
The  up-stroke  of  the 
piston  at  first  lifts  air, 
and,  as  the  air  cannot 
return  past  the  air-tight 
bucket,  a  partial  vacuum 
is  produced  in  B.  The 
external  pressure  of  the  atmosphere  causes 
the  water  to  ascend  in  B.  By  repeated 
strokes  of  the  piston  the  air  below  E  be- 
comes exhausted  and  the  water  continues 
to  ascend  until  the  valve 
D  is  under  water;  there- 
after the  strokes  of  the 
pump  lift  the  water  above 
D  and  force  it  into  the 
spout  C. 

The  force-pump  shown  in 
Figure  2  is  used  to  force 
water  up  into  buildings. 
The  piston  is  solid  and  the 
valve  E,  instead  of  being 
carried  by  the  piston,  is 
fitted  in  the  discharge-pipe. 
When  the  piston  is  raised, 
the  water  rushes  between 
the  piston  and  the  valve 
below  and  with  the  down- 
ward motion  of  the  piston 
the  water  is  forced  past  the 
valve  E;  it  cannot  return,  FIG-  a 
and  by  repeated  strokes  the  water  may  be 
forced  to  a  considerable  height.  Force- 
pumps  are  used  for  deep  wells  and  mines, 
hydraulic  presses,  steam  and  fire  engines  etc. 
There  are  other  and  more  complicated  forms 
of  pumps,  but  all  depend  on  the  principles 
here  explained.  See  AIR-PUMP. 
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Punch  or  the  London  Charivari,  an  Eng- 
lish comic  journal,  is  a  weekly  magazine  of 
wit,  humor  and  satire  in  prose  and  verse, 
copiously  illustrated  by  sketches  and  cari- 
catures. It  draws  its  materials  from  the 
highest  and  lowest  conditions  of  life,  and, 
though  stern  in  the  exposure  of  sham  and 
vice,  is  kindly  in  spirit  when  making  merry 
over  innocent  foibles.  The  first  number 
appeared  in  1841,  and  under  the  joint  editor- 
ship of  Henry  Mayhew  and  Mark  Lemon  it 
soon  became  a  household  word  as  well  as 
an  acknowledged  power  throughout  England. 
It  has  done  much  to  purify  and  elevate  the 
standard  of  current  wit  in  England.  Sir 
F.  C.  Burnand,  its  editor  for  25  years, 
retired  in  1906. 

Punch  and  Judy,  the  chief  characters  in  a 
popular,  comic  puppet-show  of  Italian  origin. 
It  is  generally  ascribed  to  Silvio  Tiorillo, 
an  Italian  comedian  who  flourished  about 
1600.  The  performance  of  the  play  requires 
only  two  persons,  one  to  carry  the  theater 
and  work  the  figures,  the  other  to  bear  the 
box  of  puppets,  blow  the  trumpet  and  some- 
times keep  up  the  dialogue  with  the  hero 
of  the  piece. 

Punc'tua'tion  may  be  defined  as  the  art 
of  so  dividing  sentences  or  clauses  with  cer- 
tain marks,  as  to  make  the  sense  more 
complete.  Manutius,  a  Venetian  printer  of 
the  1 6th  century,  is  generally  regarded  as 
the  father  of  our  present  system  of  punc- 
tuation. Its  principal  marks  are  the  period 
(.)  generally  placed  at  t'ie  end  of  a  sen- 
tence and  at  the  end  of  abbreviated  words; 
the  comma  (,)  used  to  separate  words  or 
pairs  of  words  and,  sometimes,  clauses;  the 
semicolon  (;)  used  to  separate  clauses  or 
divisions  of  a  sentence  requiring  a  more 
marked  separation  than  is  indicated  by  the 
comma ;  the  colon  ( :)  used  where  the  sen- 
tences require  a  more  marked  separation 
than  is  indicated  by  the  semicolon;  the 
dash  ( — )  sometimes  performing  the  offices 
of  the  comma,  the  semicolon  or  the  colon, 
but  generally  used  to  indicate  a  break  in 
the  thought  or  a  change  in  the  structure  of 
a  sentence;  the  interrogation  point  (?)  used 
to  denote  a  question ;  the  exclamation  point 
(!)  used  to  express  surprise  or  any  special 
emotion;  the  hyphen (-)  used  between  the 
divisions  of  a  compound- word  and  to  divide 
any  word  at  the  end  of  a  line;  the  apos- 
trophe (')  used  as  a  sign  of  the  possessive 
case  and  to  supply  the  place  of  any  letter 
or  letters  omitted  from  a  word;  the  paren- 
theses or  curves  ( )  used  to  inclose  any 
word  or  words  essential  to  the  meaning  of 
.the  passage;  the  brackets  [  ]  used  to  include 
the  words  or  remarks  of  the  author  within 
the  writing  of  some  other  person;  the  quo- 
tation-marks, consisting  of  two  inverted 
commas  and  two  apostrophes  ("  ")  used  to 
inclose  any  word  or  words  quoted  from  an- 
other person;  the  ellipsis  (******) 
or  dots  (....).  used  to  denote  the  omis- 
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sion  of  words  from  a  quotation;  the  index 
(I®")  used  to  point  out  any  particular  sen- 
tence or  statement;  the  star  or  asterisk  (*), 
the  dagger  (f),  the  double  dagger  (J),  the 
section  (§),  the  parallel  (||),  the  paragraph 
(H),  which  refer  to  notes  at  the  bottom  of 
the  column  or  page  or  at  the  end  of  the 
article  or  chapter.  There  are  numerous 
rules  for  the  use  of  these  various  points,  but 
perhaps  no  two  writers  or  printers  would 
agree  as  to  the  proper  point  to  be  used 
in  all  cases.  Good  judgment  and  taste  and 
a  certain  amount  of  practice  are  essential  to 
anyone  who  would  punctuate  in  such  a 
manner  as  to  secure  the  fundamental  object 
of  punctuation  —  the  expression  of  the  sense. 
To  illustrate  the  aid  that  punctuation  will 
sometimes  render  to  an  understanding  of 
the  sense  of  any  composition,  take  the  fol- 
lowing example : 

Every  lady  in  the  land 
Has  twenty  nails  on  each  hand 
Five  and  twenty  on  hands  and  feet 
This  is  true  without  deceit. 

Now  read  the  same  properly  punctuated : 

Every  lady  in  the  land 
Has  twenty  nails;  on  each  hand 
Five,  and  twenty  on  hands  and  feet; 
This  is  true  without  deceit 

To  show  how  punctuation  may  sometimes 
vary  the  sense  of  any  speaker  or  writer,  the 
following  example  will  serve :  A  member  of 
the  English  house  of  commons  called  one 
of  his  fellow  members  a  liar  and  was  com- 
pelled publicly  to  apologize  for  the  offense. 
He  did  so  by  rising  in  his  place  and  meekly 
saying:  "I  said  he  was  a  liar,  it  is  true; 
and  I  am  sorry  for  it."  The  apology  was 
deemed  sufficient;  but  in  the  newspaper 
which  published  an  account  of  the  matter 
the  next  day,  the  apology  was  printed  thus : 
"I  said  he  was  a  liar;  it  is  true,  and  I  am 
sorry  for  it."  See  PROOF-READING. 

Pu'nic  Wars.  This  is  the  name  commonly 
given  to  those  contests  which  occurred  be- 
tween Rome  and  Carthage  for  the  supremacy 
of  the  western  world.  The  Romans  called 
the  Carthaginians  Punici,  in  allusion  to  their 
Phoenician  descent.  The  Romans  never 
trusted  their  foes  in  the  matter  of  their 
treaties,  and  so  came  to  speak  of  Punic 
faith  as  synonymous  with  treachery.  The 
wars  between  Rome  and  Carthage  are  under 
the  names  of  these  cities  or  are  told  in  the 
biographies  of  the  commanders  engaged. 
The  first  Punic  War  broke  out  in  264  B.  C.; 
the  second  in  218  B.  C.;  and  the  third  in 
149  B.  C. 

Pun'ishment.  The  methods  by  which 
society  has  dealt  with  those  who  break  its 
regulations  have  in  the  course  of  history 
suffered  radical  changes.  Four  stages  in 
this  evolution  may  be  noted.  The  earliest 
of  these  is  that  in  which  retaliation  is  the 
dominant  motive.  This  method  is  illus- 
trated by  the  ancient  Hebrew  law:  "An 
eye  for  an  eye  and  a  tooth  for  a  tooth." 
According  to  it,  every  injury  committed 


by  any  individual  was  punished  by  in- 
flicting a  similar  injury  upon  him,  and 
justice  required  that  these  injuries  should 
as  nearly  as  possible  be  the  same  in  char- 
acter and  amount.  Psychologically  this 
theory  is  founded  on  the  instinct  of  revenge, 
and,  like  all  instinctive  acts,  that  of  retalia- 
tion is  adapted,  though  somewhat  crudely, 
to  an  end  —  in  this  case  that  of  terrifying 
the  wrongdoer.  Among  civilized  men,  as 
among  the  brutes,  the  fear  of  wrath  and 
revenge  checks  many  an  impulse  to  harm 
one's  fellows.  It  will  be  noticed,  however, 
that  the  instinct  does  not  secure  justice  to 
the  weak,  whose  revenge  is  not  an  object  of 
dread;  nor  does  it  impose  justice  upon  the 
powerful,  who  do  not  fear  the  anger  of  the 
weaker  over  whom  they  tyrannize.  When, 
however,  the  state  begins  to  interfere  with 
private  feuds  and  strengthen  itself  by  ad- 
ministering equal  justice  to  all,  whether 
feeble  or  powerful,  the  limitations  of  the 
instinctive  method  of  securing  justice  are  to 
some  extent  removed.  The  notion  that 
retaliation  is  the  aim  of  punishment  pre- 
vails long  after  the  state  has  assumed  the 
administration  of  justice.  Eventually,  how- 
ever, the  community  comes  to  realize  that 
retaliation  is  not  the  aim  of  public  punish- 
ments, but  rather  the  deterring  of  its  mem- 
bers from  committing  similar  offenses. 
Punishment  does  not  need  the  broken  law, 
nor  does  it  compensate  the  injured  party 
except  when  it  takes  the  form  of  a  fine  for 
his  benefit.  It  does,  however,  in  a  startling 
fashion  reveal  the  probable  consequences  of 
crime,  and  this  comes  to  be  recognized  as  its 
true  purpose.  In  punishment,  for  example, 
attention  usually  is  not  fixed  on  the  welfare 
of  the  offender  but,  rather,  on  that  of 
society.  It  is  natural  to  suppose  that  the 
severer  the  penalty  the  more  effective  its 
influence  in  preventing  crime.  Blackstone 
cites  1 60  crimes  that,  according  to  the 
English  law  of  his  day,  were  punishable 
by  death.  In  the  latter  part  of  the  i8th 
century  a  movement  for  reform  in  the 
treatment  of  criminals  began,  led  by  John 
Howard  (q.  v.),  the  great  philanthropist. 
As  a  result  of  this  the  penalties  of 
many  crimes  became  less  severe  and  the 
treatment  of  those  imprisoned  far  more 
humane.  Society  began  to  feel  that  there 
had  been  far  too  little  charity  in  the  treat- 
ment of  criminals.  The  theory  that  pun- 
ishment should  be  for  the  protection  of 
society  from  the  offender  himself  rather 
than  to  terrify  prospective  offenders  by 
the  spectacle  of  his  wretched  fate  began  to 
appear.  Public  executions,  various  forms 
of  torture,  the  exposure  of  the  bodies  of 
executed  malefactors,  the  pillory,  the 
stocks,  the  whipping  post  —  all  gradually 
disappear.  Instead,  the  criminal  is  kept 
imprisoned  so  that  he  will  not  harm 
others.  Hard  labor  and  confinement  have 
replaced  torture  of  all  kinds.  Care  is  taken 
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to  seclude  the  offender  from  society  at 
large.  It  is  fairly-well  demonstrated  that 
the  deterring  force  of  exemplary  punish- 
ment has  been  vastly  overrated.  Indeed 
the  criminal  is  often  thus  brought  before 
the  people  to  be  regarded  as  a  hero  to  be 
imitated.  His  sufferings  are  forgotten  or 
idealized,  his  courage  and  cleverness  only 
are  remembered.  Popular  feelings  are 
brutalized  or  rendered  morbid  by  sensa- 
tional crimes  and  spectacular  punishments. 
We  know  now  that  it  is  far  better  to  accus- 
tom men  to  think  only  of  right  conduct  than 
to  try  to  frighten  them  out  of  evil. 

Finally,  it  has  come  to  be  recognized 
that  the  highest  humanity  demands  .not 
merely  such  consideration  for  the  criminal 
as  is  consistent  with  the  protection  of 
society,  but  that  this  should  include  an 
attempt  to  reform  him.  Criminals  of 
different  degrees  of  degeneracy  are  sepa- 
rated. They  are  accustomed  to  labor  and 
are  taught  trades,  since  lack  of  industry  or 
of  skill  to  get  a  living  is  a  common  source 
of  crime.  Reformation  is  encouraged  by 
credits  for  good  conduct,  {  by  which  the 
term  of  imprisonment  may  be  shortened,  or 
by  release  on  probation,  both  of  which  lead 
to  the  indeterminate  sentence.  In  sum- 
mary, we  may  say  that  punishment  for 
retaliation,  though  it  still  appears  in  the 
conduct  of  individuals  and  mobs,  has  ceased 
to  be  si  form  of  public  justice.  Punishment 
for  example  remains,  but  its  value  is  not 
estimated  as  very  high.  The  effort  of 
criminologists  is  concentrated  on  measures 
likely  to  insure  the  protection  of  society 
and  especially  the  reform  of  the  criminal. 

In  the  discipline  of  children  the  same 
principles  and  the  same  progress  are  ex* 
emplined.  Many  parents  and  teachers 
allow  themselves  to  punish  for  revenge. 
Although  this  is  instinctive,  nothing  can 
be  more  indefensible  from  the  point  of 
view  of  justice.  To  prevent  it  one  should 
be  careful  about  punishing  while  angry, 
the  effect  of  the  example  on  others  should 
ordinarily  not  be  the  purpose  of  the  pun- 
ishment but,  rather,  incidental  thereto. 
It  must  be  said,  however,  that  since  children 
can  not  be  secluded  from  society  like 
criminals,  the  effect  of  example  must  cer- 
tainly be  reckoned  with.  This  is>  especially 
true  in  the  school.  On-  the  other  hand,  it 
certainly  is  better  for  the  order  of  the  schools 
and  the  conduct  of  the  child  to  keep  his  at- 
tention away  from  wrong-doing,  when 
possible,  and,  therefore  from  its  punish- 
ment. Further,  since  society  is  in  no  great 
danger  from  the  young,  punishment  ior 
protection  does  not  apply  very  considerably 
to  them.  Reform  should  be  the  'funda- 
mental motive  in 'this  discipline.  While 
this  fact  has  been  recognized  more  or  less 
clearly  from  time  immemorial,  the  punish- 
ment of  the  child  has  been  insensibly 
affected  by  the  general  method  of  dealing 


with  offenders.  Its  severity  was  intensified 
by  the  religious  doctrine  of  original  sin 
and  ^  the  total  depravity  of  children. 
The  idea  that  "to  spare  the  rod  is  to  spoil 
the  child  was  current  for  ages  during 
which  the  schoolm  aster  was  typically  rep- 
resented with  a  bundle  of  switches.  Cor-=. 
poral  punishment  was  the  method  of  in- 
ducing the  stupid  and  the  idle  to  learn 
and  of  correcting  the  mischievous  and  the 
rebellious.  The  work  of  the  school  was  so 
uninteresting  that  none  save  the  extraor- 
dinary teacher  could  get  the  child  to  go 
through^  with  it  without  compulsion,  and 
the  rod  was  the  simplest  resort.  The  de- 
velopment of  general  interest  in  childhood 
and  in  education  (see  CHILD-STUDY)  and 
the  reforms  by  which  the  curriculum  has 
been  enriched  and  school-work  made  more 
interesting  (see  INTEREST)  have  caused  the 
discipline  of  the  child  to  become  more 
humane  and  rational.  Comenius  (1592- 
1670)  taught  that  punishment  should  be 
for  offenses  against  law  and  order  and  not 
as  an  incentive  to  study.  To  Rousseau 
(1712-1778)  we  owe  the  theory  that  every 
penalty  should  be  the  natural  consequence 
of  the  offence.  If  a  child  neglects  the  sug- 
gestion of  the  parent  not  to  put  its  fingers 
in  the  fire,  let  it  be  burned.  In  general, 
according  to  Rousseau,  the  disobedient 
child  is  allowed  to  do  as  he  wishes  until, 
having  come  to  grief  many  times,  he  learns 
to  respect  the  advice  or  commands  of  his 
elders.  Annoying  children  are  let  alone, 
the  natural  social  effect  of  their  acts. 
This  theory  has  been  further  elaborated 
by  Herbert  Spencer.  It,  perhaps,  furnishes 
the  best  general  rule  to  determine  the  char- 
acter of  punishment,  for  the  penalties  are 
such  that  the  child  as  soon  as  it  begins  to 
reason  will  see  their  logical  necessity.  It 
fails  where  the  natural  consequences  are  too 
serious  to  leave  the  child  to  learn  from 
them,  or  where  its  conduct  is  so  annoying 
to  others  that  arbitrary  punishment  be- 
comes necessary.  The  theory  of  natural 
consequences  gives  no  place  to  corporal 
punishment,  unless  it  is  for  physical  in- 
juries wantonly  inflicted.  In  general  it 
may  be  said  that  education  should  teach 
children,  to  despise  rather  than  fear  phy- 
sical pain;  hence  the  limitation  of  corporal 
punishment.  On  the  other  hand,  those 
who  would  entirely  bar  out  this  form  of 
discipline,  especially  with  very  young  or 
very  unresponsive  children,  are  probably 
extreme.  To  both  classes  it  appeals  as  the 
natural '  penalty.  See,  also,  MODERN  ED- 
UCATION and  PRISONS.  Consult  Hender- 
son's Dependents,  Defectives  and  Delinquents. 
Punjab  (pun-jab')  or  Panjab,  a  province 
of  India,  occupying  its  northwestern  corner, 
is  watered  by  the  Indus  (q.  v.)  and  its  five 
great  affluents  —  the  Jhelum,  Chenab,  Ravi, 
Jieas  and  Sutlej.  .The  area  under  direct 
British  administration  (it  was  annexed  by 
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that  power  in  1849)  is  97.aoo  square  miles; 
that  of  native  states'  under  British  control, 
36,226  square  miles,  with  a  population  of 
4,434,398.  Population  in  the  entire  prov- 
ince 24,754,737.  The  whole  of  the  northern 
part  is  traversed  by  spurs  from  the  Hi- 
malayas which  inclose  deep  valleys;  but  in 
the  south  the  surface  is  broken  by  no 
elevations,  except  the  Salt  range,  varying 
from  2,000  to  5,060  feet  in  height.  More 
than  half  the  population  are  Mohammedans. 
The  Punjab  is  the  country  of  the  Sikhs. 

Pupa  (pu'pa),  plural  Pupae  (pu'pe), 
stage  between  larva  and  adult  in  the  meta- 
morphosis of  an  insect.  The  pupa  of  but- 
terflies is  often  called  the  chrysalis  or  chrysa- 
lid.  Some  insects  p_ass  the  pupa-stage  in 
silken  cocoons;  some  undergo  change  in  a  case 
made  of  a  variety  of  materials;  others,  in  a 
rolled-up  leaf.  Pupae  do  not  eat;  some  have 
no  power  of  motion  whatever;  others  merely 
squirm  when  disturbed.  See  METAMORPHOSIS. 
Consult  Cragin's  Our  Insect  Friends. 

Pure  Food  Law,  an  interstate  commerce 
law  passed  by  Congress,  June  30,  1906.  It 
denned  the  standard  of  purity  for  articles  of 
food  and  drugs,  and  required  that  the  exact 
ingredients  be  printed  on  the  label.  Much 
has  also  been  done  along  the  line  of  inspecting 
and  safeguarding  foods  by  state  laws. 

Pu'ritans,  the  name  first  given — according 
to  Fuller  in  1564,  according  to  Strype  in  1569 — • 
to  those  clergymen  of  the  church  of  England 
who  refused  to  conform  to  its  liturgy  and 
discipline  as  arranged  by  Archbishop  Parker 
and  his  coadjutors.  During  the  reigns  of 
James  I  and  Charles  I  the  spirit  of  Puritanism 
continued  to  spread  in  English  society  and  in 
Parliament,  in  spite  of  all  efforts  by  the  govern- 
ment to  suppress  it.  The  tyranny  of  Laud 
and  the  outrages  of  Charles  on  the  English  con- 
stitution led  many  who  strictly  were  not  Puri- 
tans to  oppose  both  church  and  king  for  the 
sake  of  the  national  liberties.  Before  the  war 
between  Charles  and  Parliament  broke  out  a 
considerable  number  of  the  Puritans  emigrated 
to  America,  where  they  became  the  founders  of 
the  New  England  states,  and  practiced  the 
form  of  religion  to  which  they  were  attached. 
See  Macaulay's  Essay  on  Milton,  also,  PIL- 
GRIMS. 

Pur'ple,  Tyrian.    See"  PHOSNICIA. 

Pus'ey  (pu'zty,  Edward  Bou'verie,  a  dis- 
tinguished divine  of  the  English  church,  was 
born  at  Pusey  in  Berkshire  in  1.800,  and 
graduated  with  high  honors  at  Oxford  in 
1822.  In  1827  he  was  appointed  professor 
of  Hebrew  at  Oxford,  a  position  he  held 
until  his  death.  Pusey,  in  connection  with 
Keble  and  Newman,  took  a  very  active 
part  in  the  Tractarian  movement;  and,  in 
1843  was  suspended  from  preaching  for 
three  years  on  account  of  a  sermon  on  the 
Holy  Eucharist.  But  he  did_  not  follow 
Newman  into  the~Roman  church,  preferring' 
to  remain  in  the  Anglican  communion  and 
exerting  all  his  talents  and  learning  to  sus- 


tain the  evangelical  doctrines  and  standards 
of  life  that  were  so  dear  to  him ;  and  in  spite 
of  all  difficulties  in  his  way  he  continued  his 
labors  to  this  end  until  the  close  of  his  life. 
In  private  life  Pusey  was  a  man  of  warm 
affection,  and  was  widely  known  for  his  gen- 
tleness, sincerity  and  humility.  His  charity 
was  limited  only  by  his  income;  besides 
abundant  gifts  to  the  poor,  he  spent  large 
sums  in  helping  to  provide  churches  in 
East  London  and  in  founding  and  support- 
ing sisterhoods.  He  died  at  Oxford,  Sept. 
1 6,  1882.  Consult  Life  by  Canon  Liddon. 
See  KEBLE,  MANNING  and  NEWMAN. 

Put'nam,  Israel,  a  general  of  the  Ameri- 
can Revolution,  was  born  in  what  now  is 
Danvers,  Mass.,  Jan.  7,  1718.  In  1739  he 
bought  a  farm  near  Pomfret,  Conn.,  and 
devoted  himself  to  its  cultivation  and  to 
wool-growing.  During  the  years  he  was 
engaged  in  this  occupation,  a  she- wolf  com- 
mitted considerable  ravages  upon  his  sheep 
and  those  of  the  neighborhood,  and  all 
efforts  to  capture  or  kill  her  were  in  vain 
until  Putnam  entered  her  den  in  a  rocky 
cavern  with  a  torch  in  one  hand  and  a  gun 
in  the  other,  and  shot  her  before  she  had 
time  to  spring  upon  him.  Putnam  distin- 
guished himself  in  the  French  and  Indian 
War,  and  at  the  breaking  out  of  the  Revolu- 
tionary War  was  placed  at  the  head  of  the 
Connecticut  troops.  He  was  active  and 
conspicuous  at  Bunker  Hill,  soon  after 
which  he  was  commissioned  major-general 
in  the  Continental  army;  and  in  1777  he 
was  appointed  to  the  defense  of  the  Hudson 
River  highlands.  While  at  Peekskill,  a 
lieutenant  in  a  British  regiment  wa"s  cap- 
tured as  a  spy  and  condemned  to  death; 
and  when  Sir  Henry  Clinton  sent  a  message 
under  a  flag  of  truce,  threatening  reprisals  if 
the  sentence  should  be  carried  out,  Putnam 
returned  the  following  famous  answer: 
"Headquarters,  Aug.  7,  1777.  Edmund 
Palmer,  an  officer  in  the  enemy's  service, 
was  taken  as  a  spy  lurking  within  our  lines; 
he  has  been  tried  as  a  spy,  condemned  as  a 
spy  and  shall  be  hung  as  a  spy,  and  the 
flag  is  ordered  to  depart  immediately  — 
Israel  Putnam.  P.  S.  He  has  accordingly 
been  hung."  In  1778  Putnam  made  his 
famous  escape  from  Tryon's ,  dragoons  by 
riding  down  a  steep  declivity  at  Horseneck, 
Conn  The  next  year  he  suffered  a  stroke 
of  paralysis,  and  the  remainder  of  his  life 
was  spent  at  home.  He  died -at  Brooklyn, 
Conn.,  May  19,  1790. 

Putnam,  Rufus,  cousin  of  Israel  Putnam, 
was  born  at  Sutton,  Mass.,  April  9,  1738, 
and  served  against  the  French  from  1757 
to  1760.  In  1 7 78 "he  helped  his  cousin  to 
fortify  West  Point,  and.  had  command  of 
a  regiment  afterwards  until  the  close  of 
the  war,  being  made  brigadier-general  in 
1783.  He  helped  to  found  Marietta,  O., 
in  1788,  was  made  a  judge  of  the  supreme 
court  of  the  Northwest  Territory  in  1789. 
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and  was  surveyor-general  of  the  United 
States  from  1793  to  1803.  He  died  at 
Marietta,  May  4,  1824. 

Put'ting  the  Shot  consists  in  throwing 
heavy  weights,  and  is  one  of  the  games 
that  make  up  field-events  in  athletics.  It 
is  not  so  much  mere  throwing  as  pushing 
forward  and  up.  The  weight  is  called  a 
shot,  and  varies  from  eight  to  twenty-four 
pounds.  The  contestant  stands  in  a  seven- 
foot  circle,  which  he  must  not  overstep,  and 
the  length  of  his  throw  is  measured  from 
the  circumference  to  the  place  where  the 
shot  falls.  The  world-records  are  38  feet, 
af  inches  with  a  24-pound  weight  and  67 
feet,  7  inches  with  the  8-pound  shot. 

THROWING  THE  HAMMER  resembles  shot- 
putting,  and  also  belongs  to  field-events. 
The  hammer  is  a  1 6-pound,  round  shot,  tne 
handle  a  chain  four  feet  long  with  an 
attachment  for  holding.  The  contestant 
stands  in  a  seven-foot  circle,  swings  the 
hammer  around  himself  repeatedly,  and  at 
last  lets  it  go.  The  throw  is  measured  from 
the  circle  to  the  spot  where  the  hammer 
falls,  and  the  record  for  this  sport  is  172 
feet,  7^  inches. 

Putrefac'tion  is  the  decomposition  of 
organic  substances  when  accompanied  by 
an  offensive  smell.  It  is  now  known  to  be 
the  result  of  the  activity  of  minute  plants 
called  bacteria,  which  also  cause  fermenta- 
tion and  many  diseases.  The  spores  of 
these  plants  are  present  in  great  numbers 
in  the  air  and  water  and  on  the  surface  of 
the  earth;  but  if  we  boil  an  infusion  of 
organic  matter,  and,  while  the  steam  is  com- 
ing freely  otf,  close  it  in  such  a  manner  as 
to  prevent  any  germs  or  spores  from  reach- 
ing the  fluid,  it  will  remain  without  any 
change  for  many  years,  but  will  begin  to 
putrefy  in  a  day  or  two  if  the  plug  be 
removed.  Of  the  precise  chemical  changes 
that  take  place  from  the  life  of  bacteria, 
we  still  are  largely  ignorant. 

Puvis  de  Chavannes,  Pierre  (pe-dr  pu'ves* 
de  shd'v&n' ) ,  a  French  painter,  was  born  at 
Lyons  in  1824.  His  teachers  were  Scheffer, 
Delacroix  and  Couture  successively,  but  he 
was  unable  to  yield  himself  to  any  artistic 
leading  except  his  own  instincts.  The  Salon 
refused  his  work  nine  times.  It  was  only 
in  1861  that  he  first  received  recognition. 
As  a  wall-painter  he  recognized  the  limita- 
tions of  wall-painting  and  submitted  to  the 
conditions.  He  held  that  fresco  is  merely 
the  pleasant  decoration  of  a  surface.  So 
he  always  remembered  the  relation  of  his 
designs  to  the  building,  and  painted  in  flat 
tones  of  cool  green,  blue,  brown  or  lilac. 
The  pictures  themselves  were  as  much  a 
part  of  the  building  as  its  walls.  In  America 
his  best-known  work  is  the  decorations  in 
the  Boston  library.  Here  he  tried,  he  said, 
to  symbolize  its  intellectual  treasures.  They 
represent  the  muses  of  inspiration  hailing 
Apollo,  and  other  compositions  picture  his- 


tory, philosophy,  poetry  and  science.  Cha- 
vannes died  at  Paris  in  1878. 

Pygma'lion,  in  Greek  mythology,  grand- 
son of  Agenor,  king  of  Cyprus,  fell  in  love 
with  an  ivory  statue  of  a  young  maiden  he 
himself  had  made,  and  prayed  to  Aphrodite 
to  give  it  life.  His  prayer  being  granted, 
he  married  the  maiden,  who  bore  him 
Paphus. 

Pyle  (pil),  Howard,  an  American  artist 
and  author,  was  born  at  Wilmington,  Del., 
in  1853.  His  career  began  in  New  York 
City  with  contributions  to  periodicals.  He 
chiefly  delineated  scenes  of  colonial  life  and 
medieval  folk-lore.  Some  of  the  finest  color- 
prints  in  recent  periodicals  were  from  his 
drawings.  Among  his  works  are  Adventures 
of  Robin  Hood  and  Rejected  of  Men.  He 
died  Nov.  p,  1911. 

Pym,  John,  was  born  at  Brymore,  near 
Bridgewater,  England,  in  1584.  Entering 
Parliament  in  1621,  he  at  once  attached 
himself  to  the  country  party,  and  proceeded 
to  war  against  monopolies,  papistry  and 
absolutism  with  a  force  and  vigor  that 
brought  him  three  months'  imprisonment. 
In  the  impeachment  of  Strafford  and  in  all 
other  proceedings  of  the  Long  Parliament, 
which  assembled  in  1641,  Pym  took  a  lead- 
ing part,  his  power  and  ability  being  ac- 
knowledged by  the  Royalists  in  the  derisive 
epithet  of  King  Pym.  He  was  one  of  the 
five  members  whom  Charles  I  attempted  to 
arrest  in  the  chamber  of  the  house  of  com- 
mons, thus  precipitating  the  Civil  War, 
which  resulted  in  the  defeat  and  execution 
of  the  king.  He  died  at  London,  Dec.  8, 
1643.  He  was  bui  ied  in  Westminster  Abbey, 
but  at  the  Restoration  of  Charles  II  his 
remains  were  cast  into  a  pit  in  St.  Mar- 
garet's Churchyard.  See  Goldwin  Smith's 
Three  English  Statesmen. 

Pyr'amids,  The,  of  Egypt,  were  the  sepul- 
chers  of  the  kings  who  reigned  'during  the 
first  twelve  dynasties.  They  are  on  the 
left  bank  of  the  Nile  between  the  desert 
and  the  cultivated  land  scattered  from  Abu 
Rash  to  Meidum.  Their  entrances  all  open 
to  the  north  with  one  exception,  and  their 
sides  face  directly  north,  south,  east  and 
west.  The  size  of  the  structure  depended 
a  great  deal  upon  the  length  of  the  builder's 
reign.  The  pyramids  are  constructed  of 
large,  oblong  blocks  of  stone  about  two  feet 
six  inches  thick,  placed  in  layers,  each  layer 
about  one  block  s  width  smaller  than  the 
one  below  and  advancing  so  to  the  summit. 
They  usually  were  covered  with  a  coping  of 
stone  which  was  so  completely  fitted  and 
polished  as  to  form  a  perfectly  smooth  sur- 
face to  each  side. 

These  royal  tombs  number  about  fifty  or 
sixty  of  all  sizes;  but  the  best  examples  are 
the  three  great  pyramids  of  Gizeh;  they 
were  built  by  the  kings  of  the  fourth  dyn- 
asty and  are  the  largest  in  the  necropolis. 
The  first  or  great  pyramid  was  erected  by 
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King  Cheops,  known  as  Suphis  or  Khufu 
(B.  C.  3733-3700),  and  is  the  largest,  being 
484  feet  in  height  and  its  side  on  the  base- 
level  measuring  760  feet.  It  covers  over  13 
acres  or,  as  commonly  compared,  is  "more 
than  twice  the  extent  of  St.  Peter's  at 
Rome."  The  second,  which  is  707  feet  high 
and  measures  454  feet  on  a  base-side,  was 
built  by  Chepheren  (Shafra)  (B.  C.  3666- 
3633).  Its  measurements  are  exactly  half 
those  of  Chepheren  which  seems  to  have 
been  done  intentionally.  It  now  is  354  feet 
high  and  has  a  base-side  of  218  feet.  Myce- 
rinos  has  a  coating  of  red  granite  from 
Syene  while  limestone  was  employed  on  the 
other  two,  a  little  of  which  still  remains  on 
the  summit  of  the  second. 

In  each  is  found  the  sepulchral  chamber 
where  the  mummy  of  the  king  was  placed; 
then  a  large  slab  of  stone  weighing  50  or 
60  tons  was  cut  and  fitted  into  the  entrance. 
So  closely  do  these  fit  that  explorers  are 
often  forced  to  break  them  or  bore  around. 
In  the  great  pyramid  the  king's  chamber 
is  located  well-up  in  the  heart  of  the  struc- 
ture. It  has  five  compartments,  one  large 
or  main  one  where  the  mummy  rested,  and 
four  successive  chambers  above,  one  placed 
above  the  other  and  separated  by  a  slab  of 
granite  leveled  and  polished  oiily  on  the 
undersurface.  This  group  of  rooms  is  con- 
nected with  the  outside  by  means  of  two 
air-channels  and  a  long  passage  which  leads 
downward  for  some  distance  and  then  re-as- 
cends at  an  angle  of  26°  to  the  surface, 
piercing  about  47  feet  6  inches  from  above 
the  foundations.  This  channel  that  opens 
on  the  surface  extends  downward,  beyond 
the  meeting  with  the  first,  into  the  rock 
below  the  pyramid  to  a  chamber  called  the 
well.  A  third  chamber  is  found  in  the  heart 
of  the  pyramid,  about  halfway  between  the 
bottom  and  the  king's  chamber,  and  is 
connected  with  it.  This  is  known  as  the 
queen's  chamber.  These  halls  or  passages 
are  lined  with  polished  granite  and  lime- 
stone, and  show  the  marvelous  ability  and 
knowledge  that  the  Egyptians  possessed  in 
supporting  so  great  a  superincumbent  weight 
as  is  above  these  chambers  and  passages.  In 
the  great  pyramid  a  V-shaped  arch  dis- 
charges the  weight  from  off  the  king's 
chamber;  and  the  top  of  the  passage  lead- 
ing to  it  is  heightened  to  about  28  feet  for 
a  great  length,  where  the  downward  force 
is  greatest,  and  the  walls  resemble  inverted 
stairways  and  in  this  form  come  together 
at  the  top. 

In  the  second  pyramid  the  chamber  is 
partly  above  and  partly  beneath  the  rock- 
foundation,  while  in  the  Mycerinos  it  is 
entirely  below.  A  small  chapel  was  always 
built  near  every  pyramid,  but  in  nearly 
every  case  it  has  perished. 

Other  pyramids  of  importance  and  of 
great  dimensions  are  found  at  various  other 
places  in  the  necropolis.  Many  of  the 


smaller  pyramids  were  built  by  people  of 
royal  blood,  while  the  wealthy  buried  their 
dead  in  what  are  called  mastabas  and  differ 
from  the  pyramidal  shape,  oftentimes  being 
cut  into  the  solid  rocks. 

Architects  and  engineers  have  never  solved 
the  puzzle  of  the  pyramids,  though  many 
theories  have  been  put  forth.  Some  it  seems 
have  come  near  to  the  truth  in  a  numerical 

Elan,  but  the  astronomical  theory  apparently 
ills.  James  Ferguson  says :  "  Nothing  more 
perfect,  mechanically,  has  ever  been  erected 
since  that  time." 

Consult  J.  Ferguson :  History  of  Architec- 
ture; Perrot  and  Chipiez :  History  of  A  ncient 
Egyptian  Art;  and  Mathews:  The  Story  of 
Architecture. 

Pyr'amus  and  This'be,  two  lovers  whose 
tragical  history  is  told  by  Ovid  in  the  4th 
book  of  his  Metamorphoses.  They  were 
natives  of  Babylon,  and  tenderly  attached; 
but,  as  their  parents  would  not  consent  to 
their  marriage,  they  had  to  content  them- 
selves with  secret  interviews  by  night.  On 
one  occasion  they  arranged  to  meet  at  the 
tomb  of  Ninus,  where  Thisbe,  who  was  first 
at  the  trysting  spot,  was  startled  to  discover 
a  lion.  She  immediately  ran  away  but 
dropped  her  robe,  which  the  fierce  animal, 
that  had  just  torn  an  ox  in  pieces,  covered 
with  blood.  Soon  after,  Pyramus,  appeared 
and,  seeing  Thisbe's  robe,  concluded  she 
had  been  murdered  and  killed  himself. 
When  Thisbe  returned  soon  after,  and  saw 
her  lover  lying  dead  on  the  ground,  she  im- 
mediately put  an  end  to  her  own  life. 

Pyr'enees,  the  mountain  chain  that 
divides  France  from  Spain.  It  stretches 
from  the  Mediterranean  to  the  southeastern 
corner  of  the  Bay  of  Biscay,  270  miles,  the 
breadth  varying  from  15  to  70  miles.  The 
chain  is  divisible  into  three  distinct  por- 
tions —  the  western,  the  central  and  the 
eastern.  Both  on  north  and  south  the 
mountains  sink  down  to  the  plains  in  a 
series  of  terraces  with  precipitous  faces,  the 
general  slope  on  the  Spanish  side  being 
somewhat  steeper  than  that  on  the  French 
side.  See  Taine's  Voyage  aux  Pyrenees. 

Pyrenoids  (pi-re1 'noidz)  (in  plants).  In 
the  chloroplasts  of  certain  algae,  as  in  Spiro- 
gyra,  there  usually  are  embedded  one  or 
more  colorless  bodies,  each  one  often  sur- 
rounded by  a  jacket  of  starch.  These 
bodies  are  reserve  proteid  and  are  known 
as  pyrenoids. 

Pyrites  (pt-ri'tez),  a  name  employed  by 
mineralogists  to  designate  a  number  of 
minerals  which  are  compounds  of  metals 
with  sulphur  or  arsenic  or  both.  They  are 
hard  and  brittle,  have  a  metallic  appearance, 
and  frequently  are  yellow.  The  kinds  most 
usually  mentioned  are  iron,  copper  and 
arsenical.  Iron  pyrites  is  sometimes  mistaken 
for  gold,  on  account  of  its  yellow  color,  and 
therefore  is  called  fool's  gold.  It  is  much 
used  in  the  manufacture  "of  sulphuric  acid, 
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and  sulphur  is  obtained  from  it  by  sublima- 
tion, lit  also  is  used  for  the  manufacture 
of  alum.  Copper  pyrites  is  the  most  abund- 
ant of  all  the  ores  of  copper,  and  yields  a 
large  proportion  of  the  copper  used  in  the 
world.  Arsenical  pyrites  or  mispickel  is  of 
a  silver-white  color,  and  is  the  most  common 
natural  compound  of  arsenic.  It  sometimes 
is  valuable  on  account  of  containing  cobalt. 
In  addition  to  those  three  kinds  of  pyrites 
are  pyrrhotite  or  magnetic  pyrites,  which 
sometimes  contains  nickel,  and  marcasite  or 
white-iron  pyrites.  Both  of  these  consist 
chiefly  of  iron  and  sulphur. 

Pyrometer  (pi-rom1  e-ter) ,  in  engineering 
an  instrument  for  measuring  temperatures 
so  high  or  so  low  that  mercurial  thermom- 
eters cannot  be  used.  All  the  older  forms 
of  this  apparatus,  depending  upon  the  ex- 

Eansion  of  solids  with  rise  of  temperature, 
ave  entirely  gone  out  of  use.  Modern  pyro- 
meters are  practically  all  dependent  either 
upon  one  or  the  other  of  two  electrical 
principles.  The  first  of  these  types  is  based 
upon  the  discovery  of  Seebeck  that,  when 
an  electric  circuit  is  made  up  of  two  differ- 
ent metals,  a  current  will  flow  in  that  circuit 
which  is  proportional  to  the  difference  in 
temperature  between  the  two  junctions. 
By  placing  a  galvanometer  in  the  circuit  this 
current  may  be  measured.  After  the  circuit 
has  once  been  calibrated,  that  is,  after  the 
caliber  of  a  thermometer's  use  has  been 
ascertained  in  order  to  graduate  it  to  a 
scale  of  degrees,  we  may  infer  the  tempera- 
ture of  one  junction  by  knowing  the  current 
and  the  temperature  of  the  other  junction. 
This  form  of  pyrometer  has  been  perfected 
principally  by  Le  Chatelier,  a  Frenchman. 
The  second  type  of  pyrometer  depends 
upon  the  fact  that  the  electrical  resistance 
of  a  platinum  wire  varies  with  its  tempera- 
ture. Having  selected  a  definite  piece  of 
pure  platinum  wire  and  measured  its  re- 
sistance at  various  standard  and  known 
temperatures,  we  have  only  to  place  this 
platinum  wire  in  the  region  whose  tem- 
perature is  desired  and  measure  its  resist- 
ance. The  temperature  of  the  region  is 
then  given  by  interpolation.  This  form 
of  pyrometer  has  been  perfected  especially 
through  the  efforts  of  H.  L.  Callendar,  the 
English  physicist.  It  frequently  is  called 
a  platinum  thermometer. 

Pyr'otech'ny.  See  FIRE'WORKS. 
Pyrrhus  (pir'riis),  king  of  Epirus,  was 
born  about  318  B.  C.  He  became  sole  king 
of  Epirus  in  295  B.  C.,  and  in  the  following 
year  increased  his  territories  by  the  addi- 
tion of  the  western  parts  of  Macedonia.  In 
280  B.  C.,  he  engaged  in  a  war  against  the 
Romans,  the  first  battle  taking  place  on 
the  banks  of  the  Siris  in  Lucania.  After 
an  obstinate  and  bloody  contest,  Pyrrhus 
won  the  day  by  bringing  forward  his 
elephants,  and  thereby  exciting  the  terror 
of  the  Romans.  Pyrrhus'  loss  of  soldiers 


was  so  great  that  after  the  fight  he  is  said 
to  have  exclaimed :  "Another  such  victory, 
and  I  must  return  to  Epirus  alone."  Hence 
the  phrase :  A  Pyrrhic  victory.  After  con- 
tinuing the  war  another  year  without  any 
substantial  results,  a  truce  was  made  be- 
tween the  belligerents,  and  Pyrrhus  with- 
drew to  Tarentum.  In  a  second  war  with 
Rome,  a  few  years  afterwards,  he  was  utterly 
defeated  by  Curius  Dentatus  near  Beneven- 
tum,  escaping  to  Epirus  with  only  a  few 
followers;  but  in  less  than  a  year  after  this 
he  was  induced  to  enter  on  a  war  with 
the  Spartans.  He  marched  a  large  force 
into  the  Peloponnesus  and  tried  to  take 
their  city,  but  was  repulsed  in  all  his 
efforts.  He  then  proceeded  against  Argos, 
where  he  was  killed  in  272  B.  C.  by  a  tile 
hurled  at  him  by  a  woman  from  the  roof 
of  a  house. 

Pythagoras  (pt-th&g'd-rds),  a  Greek  phi- 
losopher and  founder  of  a  school  of  philos- 
ophy, was  born  on  Samos  about  582  B.  C.; 
but  his  history  has  been  so  obscured  by  a 
mass  of  legend  that  it  is  difficult  to  arrive 
at  anything  certain  in  reference  to  his  life. 
He  is  said  to  have  been  a  disciple  of  Thales 
and  other  distinguished  philosophers  and 
to  have  undertaken  extensive  travels  for 
the  purpose  of  acquiring  knowledge.  In 
the  course  of  these  travels,  which  con- 
tinued nearly  30  years,  we  are  told  that  he 
visited  Egypt  and  the  more  important  coun- 
tries of  Asia.  We  have  reason  to  believe 
that  he  visited  Egypt,  at  least,  and  that  from 
the  priests  of  that  country  learned  the  doc- 
trine of  the  transmigration  of  souls,  which 
is  one  of  the  famous  tenets  of  his  school. 
He  is  even  said  to  have  asserted  that  he  had 
a  distinct  recollection  of  having  himself 
passed  through  other  stages  of  existence. 
On  seeing  a  dog  beaten  and  hearing  him 
howl,  he  bade  the  striker  to  desist,  saying: 
"It  is  the  soul  of  a  friend  of  mine,  whom  I 
recognized  by  his  voice."  Pythagoras  is 
said  to  have  been  the  first  to  assume  the 
title  of  philosopher  (which  means  a  lover  of 
wisdom)  in  place  of  the  name  sophos  (which 
means  a  wise  man).  We  have  reason  for 
believing  that  he  was  a  man  of  much  learn- 
ing, especially  in  mathematics.  His  school 
taught  that  in  number  alone  is  certainty  to 
be  found;  that  number  is  the  essence  of  all 
things;  that  in  some  mysterious  way  num- 
bers are  things  themselves.  The  moral 
teaching  of  the  Pythagoreans  was  of  the 
purest  and  most  spiritual  kind;  virtue  was 
regarded  as  a  harmony  of  the  soul;  self- 
restraint,  sincerity  and  purity  of  heart  were 
especially  commended;  and  conscientious- 
ness ana  uprightness  would  seem  to  have 
been  their  chief  characteristics.  Of  the  fate 
of  Pythagoras  different  accounts  are  given, 
but  he  is  generally  supposed  to  have  died 
at  Metapontum,  Magna  Graecia,  500  B.  C., 
where  his  tomb  was  to  be  seen  in  the  time 
of  Cicero. 


PYTHIAN  GAMES 


1568 


PYXIS 


Pyth'ian  Games,  one  of  the  four  great 
national  festivals  of  the  Greeks,  are  said  to 
have  been  instituted  by  Apollo  after  van- 
quishing Python,  the  snaky  monster.  They 
at  first  were  under  the  management  of  the 
Delphians;  but  about  590  B.  C.  the  Am- 
phictyons  were  entrusted  with  the  conduct 
of  them,  after  which  they  were  held  every 
four  years  at  Delphi  in  honor  of  Apollo. 
Some  writers  claim  that  they  were  not  called 
Pythian  till  after  this  date.  Originally  the 
contests  were  restricted  to  singing  and 
cithern-playing;  but  the  Amphictyons  added 


the  flute,  athletic  contests  and  horse-racing. 
By  and  by  contests  in  tragedy  and  other 
kinds  of  poetry,  in  historical  recitations 
and  in  works  of  art  were  introduced  and 
long  continued  a  distinguishing  feature  of 
these  games,  which  are  believed  to  have 
lasted  four  centuries  after  Christ.  The  prize 
was  a  laurel-wreath  and  the  symbolic  palm- 
branch. 

Python  (pl'thon).    See  BOA. 

Pyxis  (plks'is),  a  peculiar  pod  which 
opens  at  its  apex  by  a  circular  lid,  as  the 
common  twinleaf  (feffersonia). 
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Q  (ku),  the  seventeenth  letter,  is  a  con- 
sonant, duplicating  k  the  guttural  and  being 
a  superfluous  character.  It  is  always  fol- 
lowed by  u,  qu  having  the  sound  of  kw  as 
in  conquest  and  queen,  except  in  some  words 
where  u  is  silent,  as  in  antique  and  coquette. 

Quadrant  (kwod'rant) ,  an  astronomical  in- 
strument, invented  by  Hadley  in  1731  for 
use  in  measuring  angles  at  sea  and  in  other 
places  where  a  fixed  divided  circle  is  not 
available.  The  quadrant,  in  a  crude  form, 
had  been  used  for  several  hundred  years 
before  the  time  of  Hadley,  if  we  admit  the 
astrolabe  graduated  through  90°  as  a  kind 
of  quadrant^  But  Hadley  so  improved  the 
instrument  by  introducing  a  fixed  and  a 
movable  mirror  and  by  bringing  into  the 
same  line  the  images  of  the  two  objects 
whose  angular  distance  is  to  be  measured, 
that  he  really  made  a  new  and  highly  valu- 
able apparatus.  The  quadrant  is  merely  a 
brass  frame,  provided  with  a  radial  arm 
carrying  a  mirror,  whose  polished  surface 
contains  the  axis  of  the  quadrant.  By  look- 
ing through  the  small  telescope  and  a  half- 
silvered  mirror  (attached  to  the  quadrant) 
at  any  particular  object,  one  may,  by  ro- 
tating this  radial  arm,  make  the  image  of  a 
second  object  appear  in  the  same  direction 
as  the  first.  The  angle  through  which  the 
arm  must  be  turned  to  secure  this  coinci- 
dence is  half  the  angle  subtended  by  the 
two  objects;  and  this  angle  is  read  directly 
from  the  graduated  edge  of  the  quadrant. 
Sometimes  only  60°  of  the  edge  is  graduated, 
in  which  case  the  instrument  is  called  a 
sextant.  Hadley's  invention  immediately 
displaced  the  astrolabe  and  the  cross-staff 
which  had  hitherto  been  used  for  taking 
latitudes  at  sea.  A  considerable  part  of  the 
accuracy  of  the  quadrant  is  due  to  the  use 
of  the  vernier,  invented  by  Pierre  Vernier 
in  1631.  About  the  same  time  the  tele- 
scopic sight  was  invented  by  Gascoigne  and 
the  tangent  screw  by  Helvelius.  All  com- 
bine to  make  the  quadrant  or  sextant  a 
thoroughly  accurate  instrument,  now  in 
daily  use  by  all  navigators. 

Quad'rilat'eral,  four  fortresses  of  north- 
ern Italy  —  Mantua,  Verona,  Peschiera  and 
Legnano  —  which  form  a  sort  of  outwork 
to  the  bastion  of  the  mountains  of  the  Tyrol, 
and  divide  the  plain  north  of  the  Po  into 
two  sections  by  a  powerful  barrier.  They 
have  figured  in  all  the  later  wars  fought  in 
northern  Italy,  especially  in  the  wars  be- 
tween Austria  and  the  different  Italian  states. 


'   Russia  has  a  similar  combination  in  Poland, 
called  the  Polish  Quadrilateral. 

Quadruple  Alli'ance,  a  league  against 
Spain,  formed  in  August,  1718,  between 
Britain,  France,  Austria  and  Holland,  to 
counteract  the  ambitious  schemes  of  Albe- 
roni.  It  was  made  upon  the  basis  of  the 
Triple  Alliance,  which  had  been  formed  in 
January,  1717,  between  England,  Holland 
and  France,  and  by  which  the  clauses  in  the 
treaty  of  Utrecht  having  reference  to  the 
accession  of  the  house  of  Hanover  in  Eng- 
land, the  renunciation  by  the  Spanish  king 
of  his  claims  to  the  French  throne  and  the 
accession  of  the  house  of  Orleans  to  the 
French  throne,  should  the  young  king,  Louis 
XV,  die  without  issue,  were  guaranteed. 
The  Spanish  fleet  was  destroyed  by  Byng 
off  Cape  Passaro;  the  French  crossed  the 
Pyrenees  and  defeated  the  Spaniards  several 
times;  and  at  length  Philip  was  compelled 
to  dismiss  Alberoni  and  accept  the  terms  of 
the  Quadruple  Alliance. 

Quaestor  (kwes'tor)  anciently  was  the 
title  of  a  class  of  Roman  magistrates,  reach- 
ing as  far  back,  according  to  all  accounts, 
as  the  period  of  the  kings.  The  oldest  quaes- 
tors were  the  quastores  parricidii  (investiga- 
tors of  murder,  finally  public  accusers) ,  who 
numbered  two.  Their  office  was  to  conduct 
the  trial  of  persons  accused  of  murder  and 
to  execute  the  sentence  that  might  be  pro- 
nounced. They  ceased  to  exist  as  early  as 
366  B.  C.,  when  their  duties  were  trans- 
ferred to  the  triumviri  capitales.  But  a  far 
more  important  though  later  office  was  the 
quoestores  classici,  to  whom  was  intrusted  the 
charge  of  the  public  treasury.  They  seem 
to  have  gained  the  name  of  classici  from 
their  having  been  elected  originally  by  the 
centuries.  At  first  there  were  only  two,  but 
in  421  B.  C.  two  more  were  added.  Shortly 
after  the  breaking  out  of  the  First  Punic 
War  the  number  was  increased  to  eight; 
and,  as  province  after  province  was  added 
to  the  Roman  republic,  .they  amounted  in 
the  time  of  Sulla  to  twenty  and  in  the  time 
of  Caesar  to  forty.  At  first  only  patricians 
could  be  quaestors;  but  after  421  B.  C.  the 
office  was  open  to  plebeians  also. 

Quagga  (kwag'gd),  a  striped  wild  ass,  re- 
lated   to    the    zebra    and,    like    the    latter, 
Eeculiar  to  Africa.    It  formerly  abounded  in 
erds  on  the  plains  south  of  Vaal  River, 
but  now  is  rare,  if  not  extinct.     During  its 
abundance  thousands  were  killed  annually 
by  Boer  hunters  for  their  skins.    It  is  easily 
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distinguished  from  the  three  other  members 
of  the  family,  although  Burchell's  zebra  is 
often  erroneously  called  quagga.  The  head, 
neck,  mane  and  shoulders  are  striped,  but 
the  stripes  fade  out  behind  the  shoulders, 


QUAGGA 

and  the  hind  quarters  and  legs  are  unstriped. 
It  is  of  stouter  build  than  the  zebra,  but 
has  ears  and  tail  more  like  a  horse.  Its 
color  is  reddish  brown  above  with  dark 
brown  spots,  the  under  surface  and  the  legs 
being  nearly  white.  . 

Quahaug  (qwa'hog),  the   common  round 
clam  of  the  Atlantic  coast  found  from  Texas 


CLAM 

to  Cape  Cod.  It  is  frequently  seen  in  east- 
ern markets  and  much  esteemed  as  food. 

Quail,  a  small  game-bird  of  the  Old  World, 
belonging  to  the  partridge  family.  There 
are  six  species. 
The  common 
European  quail 
is  about  seven 
inches  long,  with 
a  very  short  tail. 
They  are  of  a 
brown  color, 
streaked  with 
buff.  They  are 
COMMON  QUAIL  groun d-bi r ds. 

They  winter  in  Africa,  and  are  trapped  in 
large  numbers  for  the  market.  The  birds 
called  quail  in  the  United  States  belong  to 
a  different  family.  The  bob-white  is  a  good 


type.  They  nest  on  the  ground,  laying  from 
ten  to  eighteen  white  eggs,  but  sometimes 
they  perch  on  trees.  They  remain  through 
the  year  and  should  be  protected  and  fed, 
for  they  are  helpful  to  the  farmers  in  destroy- 
ing many  injurious  insects.  They  are  espe- 
cially fond  of  the  Colorado  potato-beetle. 

Qua'kers  or  Society  of  Friends,  a  sect 
founded  by  George  Fox  in  1648-66.  In  spite 
of  severe  and  cruel  persecutions  the  Quakers 
established  themselves  in  England  and  in 
America.  Although  not  a  large  denomina- 
iion,  they  have  exerted  a  strong  and  good 
influence  on  the,  public  at  large  by  their 
purity  of  life  and  the  stand  they  have 
taken  in  great  questions,  as  war  and  slavery. 
Friends  began  to  protest  against  slavery  as 
early  as  1688,  and  in  1787  no  known  Friend 
owned  a  slave.  As  early  as  1727  they  com- 
menced to  censure  the  traffic  in  slaves,  and 
opposed  it  more  and  more  warmly,  until  the 
whole  British  nation  felt  the  blow  and  set 
their  slaves  free.  Their  leading  doctrine  is 
that  of  "internal  light."  They  believe  that 
the  Holy  Spirit  or  the  indwelling  Christ 
alone  maketh  wise  unto  salvation  and  illu- 
mines the  mind  with  true  and  spiritual 
knowledge  of  the  things  of  God.  Hence 
they  do  not  consider  human  learning  essen- 
tial to  a  minister  of  the  gospel,  and  have 
no  theological  schools  or  classes  for  students. 
Their  ministers  do  not  receive  a  salary,  but 
bestow  their  labor  freely,  and  in  return  are 
freely  entertained  when  their  work  takes 
them  away  from  home.  The  Friends  have 
from  the  start,  by  example  and  precept, 
urged  "plainness  of  speech,  behavior  and 
apparel;"  and  hence  a  Friend  could  always 
be  distinguished  by  certain  outward  pecu- 
liarities, as  "thee,  thou,  first  month,  second 
day,"  instead  of  the  usual  terms  used,  and 
by  their  quaint  garb.  In  1827  Elias  Hicks 
denied  the  divine  authority  of  the  Scrip- 
tures, the  divinity  of  Christ  and  His  atone- 
ment, and  carried  with  him  about  half  of 
the  Society. in  America.  These  are  now 
known  as  the  Hicksite  Friends,  while  the 
remainder  are  called  Orthodox  Friends.  The 
more  eminent  leaders  of  this  sect  have  been 
George  Fox,  Robert  Barclay,  Thomas  Ell- 
wood,  John  Woolman,  William  Penn  and 
John  Bright.  They  number  in  the  United 
States  about  120,000;  while  about  20,000 
of  them  are  in  England.  See  Fox's  Journal 
and  Sewell's  History  of  the  Quakers. 

Quarantine  (kwar'an-ten'},  ("a  period  of 
forty  days"),  is  a  forced  abstinence  from 
communication  with  the  shore  which  ships 
are  compelled  to  undergo  when  they  are 
last  from  some  port  or  country  where  cer- 
tain diseases  held  to  be  infectious,  as  yellow 
fever,  plague  or  cholera,  are  or  have  been 
raging.  Where  a  quarantine  is  established, 
it  is  a  punishable  offense  for  any  person  in 
the  suspected  ship  to  come  on  shore  or  for 
anyone  to  disembark  any  merchandise  or 
goods,  except  at  lazarettos,  which  are  estab- 
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lishments  provided  for  the  reception  of  goods 
or  passengers  or  crew,  and  where  such  puri- 
fying processes  as  the  sanitary  science  of 
the  time  prescribes  are  applied.  Until  a 
ship  is  discharged  from  quarantine,  she  dis- 
plays a  yellow  flag  at  her  masthead  if  she 
has  a  clean  bill  of  health,  a  yellow  flag  with 
a  black  spot  if  not  clean;  at  night  a  white 
light  is  shown  at  the  same  place.  The 
permit  to  hold  intercourse  after  performing 
quarantine  is  called  pratique.  Quarantine 
is  not  of  necessity  limited  to  a  sea-frontier; 
it  is  enforced  at  the  frontiers  between  adja- 
cent states,  and  by  cities  and  towns  on 
houses  in  which  are  cases  of  infectious  dis- 
eases. 

Quar'rying  is  excavating  stone,  which 
may  be  done  either  by  hand  or  by  dynamite, 
blasting  powder  or  other  explosives.  The 
art  demands  intimate  knowledge  of  the 
structure  of  the  rock  to  be  excavated.  This 
rock  is  commonly  of  one  of  two  kinds, 
either  stratified  or  igneous.  The  most  im- 
portant stratified  rocks  for  quarrying  are 
limestone  and  sandstone.  The  quarryman 
takes  advantage  of  the  bedding  and  natural 
cleavage  of  these  rocks,  so  as  to  direct  his 
efforts  along  the  line  of  least  resistance. 
Even  some  of  the  hardest  of  the  igneous 
rocks,  granite  for  example,  have  natural 
lines  of  cleavage,  which  may  be  utilized. 
The  stratified  rocks  are  split  by  means  of 
a  plug  fixed  in  a  hole  in  the  rock  between 
two  wedges,  known  as  "feathers."  When 
the  plug  is  hammered,  the  wedges  operate 
on  the  stone  with  a  great  splitting  force. 
This  method,  however,  is  only  applicable  to 
blocks  of  a  limited  size.  Explosives,  as 
dynamite  and  gunpowder,  will  loosen  blocks 
of  the  largest  description.  Dynamite  shat- 
ters the  rock  to  such  a  degree  that  it  is 
more  serviceable  in  quarrying  road-stone 
than  building-stone.  Sometimes  a  large 
block  is  cut  off  by  a  channeling  machine, 
which  cuts  by  means  of  a  sharpened  bar 
impelled  by  steam-power.  When  quarried, 
the  stone  is  cut  and  dressed  for  use  in 
building,  statuary  etc. 

Quar'termas'ter,  an  officer  whose  duty 
is  to  provide  quarter,  provisions,  storage, 
clothing,  fuel,  stationery  and  transporta- 
tion for  the  army  and  to  superintend  the 
supplies.  In  the  navy  the  quartermaster  is 
a  petty  officer  who  attends  to  the  helm, 
binnacle,  signals  and  the  like  under  the 
direction  of  the  master. 

Quartet',  a  piece  of  music  arranged  for 
four  solo  voices  or  instruments,  in  which  all 
the  parts  are  obligato  —  that  is,  no  one 
can  be  omitted  without  injuring  the  proper 
effect  of  the  composition.  A  mere  inter- 
change of  melody,  by  which  the  parts  be- 
come in  turn  principal  and  subordinate, 
without  the  interweaving  of  them,  does 
not  constitute  a  quartet.  Quartets  for 
stringed  instruments  are  generally  arranged 
for  two  violins,  a  viola  and  a  violoncello, 


and  are  sonata  in  form  —  that  is,  have  a 
progression  of  thought  and  movement.  They 
originated  with  Haydn,  and  were  further 
developed  by  Mozart  and,  notably,  by 
Beethoven,  who  perfected  the  art  of  part- 
writing  in  music.  Subsequent  writers  are 
Schubert,  Spohr,  Mendelssohn,  Schumann 
and  Brahms.  Vocal  quartets  were  a  fre- 
quent feature  in  oratorios  and  operas  up 
to  the  time  of  Wagner. 

Quartz  (kwarts),  the  name  of  the  com- 
monest mineral  substance  of  nature.  Chem- 
ically, quartz  is  silicon  oxide  (SiO2).  Quartz 
occurs  in  nature  in  the  crystalline  and  the 
noncrystalline  forms.  When  crystalline,  it 
occurs  in  six-sided  prisms  terminated  by 
pyramids.  Well-developed  crystals  are 
most  commonly  found  in  veins  or  open 
spaces  in  rocks.  By  far  the  larger  part  of 
quartz,  even  that  which  is  really  crystal- 
line, does  not  occur  in  the  form  of  prisms, 
but  in  the  form  of  sand  grains,  pebbles  etc., 
which  themselves  were  derived  from  crys- 
tals. Quartz  is  one  of  the  constituent  min- 
erals of  most  light-colored  igneous  and 
metamorphic  rocks;  is  the  chief  constituent 
of  most  sandstone;  and  is  an  important 
constituent  of  most  other  sorts  of  sedi- 
mentary rock,  except  limestone.  It  is  the 
hardest  of  the  common  minerals.  Pure 
quartz  is  transparent,  but  it  often  contains 
impurities  which  give  it  distinctive  and 
sometimes  beautiful  colors.  Several  vari- 
eties of  quartz  constitute  gems,  some  of 
them  of  great  value.  Here  belong  amethyst, 
a  transparent,  purple  variety  of  quartz; 
agate,  the  banded  variety  of  quartz  from 
which  cameos  are  cut;  chalcedony,  a  trans- 
lucent variety ;  smoky  quartz;  cat's  eye  quartz; 
jasper,  a  red,  opaque  variety;  various  so- 
called  topazes  (not  the  true  topaz) ;  rose 
quartz,  a  ph  kish  or  rose-tinted  variety ;  and 
rock  crystal,  or  crystals  of  pure  quartz. 
Flint  and  chert  are  impure  varieties  of 
quartz. 

Quassia  (kwosh'i-d') ,  from  the  name  of  a 
negro.  Quassy  or  Quash,  who  prescribed 
this  article  as  a  specific  for  fevers  —  a  bitter 
wood  obtained  from  the  various  trees  of  the 
quassia  family,  all  of  which  are  natives  of 
tropical  America  or  the  West  Indies.  The 
wood  and  bark  are  used  as  medicine.  Cab- 
inet-wood made  from  it  is  safe  from  all 
attacks  of  insects. 

Quebec',  Can.  This,  the  oldest  province 
of  the  Dominion,  entered  the  federation 
in  1867.  It  has  Hudson  St.  and  Bay  on 
the  north;  the  Gulf  of  St.  Lawrence  on  the 
east;  New  Brunswick,  the  United  States 
and  Ontario  on  the  south;  Ontario  on 
the  west.*  Quebec  has  an  area  of  706,000 
square  miles;  double  that  of  France  and 
Prussia  combined,  and  very  nearly  six 
times  as  large  as  that  of  the  British  Isles. 

*Newfoundland  governs  the  coast  of  Labrador, 
•which  partly  cuts  off  Quebec  from  the  Atlantic. 
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Population  2,002,712  in  1911,  nearly  all 
Canadian  in  origin.  The  number  of  French 
is  nearly  five  times  as  great  as  that  of  the 
British.  The  Roman  church  led  numer- 
ically (1,429,260),  then  the  Church  of  Eng- 
land (81,563),  then  the  Presbyterian  (58,- 
013)  and  lastly  the  Methodist  (42,014). 
Of  the  150,600  occupiers  of  farm  lands  135,- 
625  are  owners. 

Climate.  The  climate  is  much  like  that 
of  the  other  parts  of  eastern  Canada,  ex- 
cepting,, perhaps,  that  the  winter  is  slightly 
colder;  but  the  air  is  generally  dry  and 
bracing,  the  cold  is  not  felt  to  be  unpleasant, 
and  the  climate  is  exceedingly  healthy. 

Drainage.  The  St.  Lawrence  divides  the 
province,  and,  below  Quebec,  begins  to 
branch  out  to  a  noble  estuary,  when  it 
reaches  the  Gulf  of  St.  Lawrence.  The 
latter  forms  the  southern  exit  to  the  At- 
lantic (between  Newfoundland  and  Cape 
Breton),  while  beyond  .the  large  island  of 
Anticosti,  at  the  mouth  of  the  St.  Lawrence, 
the  Straits  of  Belle  Isle  form  the  north- 
eastern exit.  The  St.  Lawrence  is  navi- 
gable for  ocean-steamships  as  far  up  as 
Montreal,  and  this  brings  Montreal  300 
miles  nearer  to  Liverpool  than  is  New  York. 
Ottawa  River  (q.  v.),  780  miles  in  length, 
drains  80,000  square  miles.  The  St.  Maurice 
is  navigable  for  40  miles,  and  the  Riche- 
lieu is  provided  with  a  canal  to  permit 
boats  to  pass  from  the  St.  Lawrence  at 
Sorel  to  Lake  Champlain  and  so  to  the 
Hudson.  The  Saguenay  is  world-famed  as 
a  picturesque  river.  Large  vessels  travel  it 
for  60  miles,  and  its  banks  are  precipitous 
and  imposing.  The  Chicoutimi  trip  up 
the  Saguenay  is  a  favorite  one  for  tourists. 

Quebec  has  a  number  of  beautiful  lakes, 
notably  St.  John,  Brome  Lake  and  Lake 
Memphremagog,  part  of  the  last  being  in 
Vermont.  Lakes  St.  Louis  and  St.  Peter 
are  expansions  of  the  St.  Lawrence. 

Resources.  The  province  has  many  thou- 
sands of  miles  of  forestland,  so  that  the 
lumber  industry  is  very  important.  The 
production  of  woodpulp  is  one  of  the  main 
industries.  Much  of  it  is  exported  to  the 
United  States.  Quebec  has  shown  wise 
foresight,  in  making  extensive  forest  reserves. 
The  soil  is  rich  and  loamy.  Cereals,  hay 
and  root-crops  grow  everywhere  in  abun- 
dance. Indian  corn,  hemp,  flax  and  tobacco 
are  also  raised  in  many  parts  of  the  province. 
Fruit  is  grown  in  quantities,  especially 
apples  and  plums,  which  are  exported 
largely.  Small  fruits,  grapes  and  tomatoes 
are  abundant.  Cattlebreeding  is  carried  on 
largely,  and  many  thousands  of  animals  are 
exported  to  Great  Britain  yearly,  the 
region  east  and  north  of  the  St.  Lawrence 
being  especially  excellent  for  pasturage. 
The  fisheries  in  the  St.  Lawrence  River  and 
Gulf  are  very  productive,  and  all  the 
smaller  rivers  teem  with  fish.  The  province 
is  rich  in  minerals.  Iron  is  very  generally 


distributed;  lime- phosphates  and  minerals 
— lead,  silver,  platinum,  zinc,  copper  and 
alluvial  gold — are  found  in  various  places, 
and  Quebec  supplies  two  thirds  of  the 
world's  production  of  asbestos.  Agri- 
ulture  and  dairy-farming  form  the  chief 
occupations,  but  manufactures,  fisheries, 
commerce,  lumbering,  mining  and  ship- 
building employ  a  considerable  part  of  the 
inhabitants. 

Transportation.  The  valley  of  the  St. 
Lawrence  and  that  of  the  Ottawa  are  fertile 
and  well-settled.  Railways  run  down  both 
banks  of  the  St.  Lawrence  from  Montreal 
to  Quebec  and  from  Montreal  west  to 
Ontario  and  south  to  the  United  States. 
Ottawa  is  connected  by  three  lines  with 
Montreal.  River  navigation  on  the  St. 
Lawrence  and  Ottawa  is  excellent.  North 
of  the  St.  Lawrence  the.  settlement  is  not 
broad,  for  the  Laurentian  Mountains  erect 
a  barrier.  The  southern  section  of  the 
entire  province  from  the  river  to  the  United 
States  boundary  and  east  to  Rimouski  is 
thickly  settled  and  dotted  with  thriving 
towns.  Across  the  west  of  this  southern 
section  run  railways  from  Montreal  through 
New  York,  Vermont  and  New  Hampshire 
to  New  York  City,  Boston  and  Portland. 

Education.  The  public  schools  are  under 
the  control  of  two  school-boards  —  one 
Catholic  and  the  other  Protestant  —  each 
of  which  enjoys  absolute  control  of  its  own 
schools.  The  school-rates  are  levied  separ- 
ately, and  the  utmost  freedom  is  enjoyed 
in  religious  exercises  and  the  choice  of  books. 
The  Roman  Catholic  population  of  the 
province  is  80  per  cent,  of  the  whole.  The 
French  as  compared  with  the  English 
population  of  Montreal  is  as  three  to  two. 
A  magnificent  agricultural  college  and 
experimental  farm  has  been  established  at 
St.  Anne's  near  Montreal,  due  to  the  gen- 
erosity of  Sir  Wm.  Macdonald  of  Montreal. 
It  is  doing  great  good  in  advancing  the 
agricultural  interests  of  the  province.  Two 
large  and  important  universities,  McGill 
and  Laval,  are  doing  excellent  educational 
work  in  Montreal,  and  Laval,  fortunate  in 
having  had  Monsignor  Mathieu  as  rector,  is 
carrying  on  similar  work  in  the  City  of 
Quebec.  The  attendance  at  McGill  averages 
1,300  students.  Its  faculties  of  medicine 
and  applied  science  are  especially  strong. 
See  LAVAL,  McGiLL,  MATHIEU  and  PETER- 
SON. 

History.  Old  Canada  was  the  St.  Law- 
rence valley,  and  the  first  settlements 
naturally  were  near  the  mouth  of  the  river. 
Much  of  the  romance  of  early  Canadian 
history  centers  in  Quebec.  Here  the  first 
French  explorers  came  and  forced  their 
way  up  the  mighty  river,  which  would, 
they  hoped,  prove  a  shorter  route  to  the 
Indies.  At  Quebec  and  at  Montreal  they 
built  their  stockades  and  planted  their 
settlements,  and  from  these  points  went 
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all  those  daring  expeditions  of  traders  and 
missionaries  up  the  Ottawa,  to  Georgian 
Bay,  to  the  headwaters  of  the  Mississippi 
and  elsewhere  into  the  unexplored  land  of 
the  forest,  the  furbearing  and  the 
Indian. 

The  province  is  governed  by  a  lieutenant- 
governor,  who  is  appointed  by  the  governor- 
general,  a  legislative  council,  consisting  of 
24  members  appointed  for  life,  and  a  legis- 
lative assembly  of  82  members,  elected  every 
five  years.  The  seat  of  the  local  govern- 
ment is  Quebec.  The  province  is  represented 
in  the  Dominion  senate  at  Ottawa  by  24 
members  and  in  the  house  of  commons  by 
65  members.  The  principal  city  is  Montreal, 
the  commercial  metropolis  of  the  Dominion. 
Quebec,  the  next  city  in  importance,  is  the 


In  the  latter  are  the  banks,  warehouses  and 
stores.  In  the  upper  town  are  the  principal 
residences,  public  buildings,  churches,  gar- 
dens and  retail  shops.  Toward  the  west 
are  the  thriving  suburbs  of  St.  John,  St. 
Louis  and  St.  Roch's.  The  last  has  be- 
come a  place  of  commercial  importance, 
with  immense  warehouses  and  stores.  To 
the  southwest  of  St.  John  are  the  Plains 
of  Abraham,  the  historic  battlefield,  where 
a  column  40  feet  in  height  has  been  erected 
to  the  memory  of  General  Wolfe.  Other 
monuments  are  dedicated  to  Wolfe  and 
Montcalm,  Champlain  and  Bishop  Laval. 
Four  martello-towers  occupy  elevated  posi- 
tions. In  the  upper  town  is  Dufferin  Terrace, 
1,140  feet  long  and  200  feet  above  the  water. 
A  cantilever  railroad  bridge  across  the  St. 


seat  of  local  government  and  the  most 
historic  city  in  Canada.  See  Quebec,  Past 
and  Present,  by  Sir  J.  M.  Lemoine;  Pictur- 
esque Quebec;  Sketch  of  the  Province  by 
Honore"  Mercier;  and  Cassell's  Picturesque 
Canada,  edited  by  Principal  Grant. 

Quebec,  capital  of  the  province  of  that 
name,  stands  on  a  steep  promontory  of 
the  St.  Lawrence  at  its  junction  with  St. 
Charles  River,  300  miles  from  the  Gulf  of 
St.  Lawrence  and  180  below  Montreal. 
Quebec  is  the  most  important  military 
position  in  Canada.  The  citadel  occupies 
an  area  of  40  acres  and  commands  a  mag- 
nificent view.  The  harbor  is  spacious,  and 
the  docks  and  tidal  basin  are  perfect  'speci- 
mens of  engineering  skill.  The  city  is 
divided  into  an  upper  and  a  lower  town. 


Lawrence  here  has  twice  collapsed  in  the  course 
of  construction,  but  will  ultimately  be  completed. 
Principal  buildings:  Courthouse,  postoffice, 
custom-house,  city-hall,  Laval  University, 
masonic  hall,  basilica,  archepiscopal  palace, 
Anglican  and  French  cathedrals,  Church  Hall, 
Young  Men's  Christian  Association  building 
and  parliamentary  and  department  buildings. 
Quebec  is  connected  with  all  cities  in  America 
by  lines  of  railroad,  and  on  the  St.  Lawrence  is, 
with  M9ntreal,  at  the  head  of  ocean-steamship 
navigation  to  Europe.  Population  182,000, 
Consult  G.  Mercer  Adam's  Illustrated  Quebec 
and  Doughty 's  Quebec  Under  Two  Flags. 

Queen  Char7  lotto  Islands,  a  group 
north  of  Vancouver  Island,  off  British 
Columbia.  Area  5,100  square  miles.  The 
two  principal  islands,  Graham  and  Moresby. 
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have  a  length  of  1 60  and  a  greatest  breadth 
of  nearly  70  miles.  The  climate  is  healthy, 
but  very  rainy.  Anthracite,  copper,  iron- 
ore  ana  gold-bearing  quartz  have  been 
found,  and  forests  abound.  The  inhabitants 
are  about  1,000  Indians,  who  engage  in 
fishing. 

Queen  Charlotte  Sound  is  a  strait  sepa- 
rating Vancouver  Island,  B.  C.,  Canada, 
on  the  north,  from  the  mainland. 

Queensland.     See  AUSTRALIA. 

Queens'town,  a  seaport  of  Ireland,  on  the 
south  side  of  Great  Island,  in  the  harbor  of 
Cork,  177  miles  southeast  of  Dublin.  Its 
original  name  was  Cove  of  Cork ;  the  present 
name  is  in  memory  of  the  visit  of  Queen 
Victoria  in  1849.  The  town  is  built  in  par- 
allel streets  on  the  slopes  of  a  hill  shaped  like 
an  amphitheater.  It  is  noted  for  its  mild 
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and  healthful  climate.  The  splendid  Roman 
Catholic  cathedral  for  the  Cloyne  diocese 
is  the  principal  building.  Queenstown  is 
an  important  port  of  call,  the  mails  from 
the  United  States  being  landed  here  and 
sent  overland  to  Dublin.  Population  9,590, 
See  Harper's  Magazine,  September,  1884. 

Quere'taro  (kd-rd'td-ro),  one  of  the 
inland  states  of  Mexico  with  a  city  of  the 
same  name,  is  on  a  high  plateau,  120  miles 
northwest  of  Mexico  City  and  350  from 
Vera  Cruz.  The  area  of  the  state  is  3,556 
square  miles,  with  a  population  of  243,515. 
The  population  of  the  city,  its  capital,  is 
35,011.  The  town  was  taken  by  the  Spanish 
from  the  Chichimec  Indians  in  1531.  Here 
in  1867,  Maximilian,  Archduke  of  Austria 
and  Emperor  of  Mexico,  made  his  last  stand, 
and  here  he  was  shot.  The  town  is  an  im- 
portant manufacturing  center,  and  near  it 
are  some  rich  mines  of  silver,  lead,  iron  and 
copper.  The  chief  products,  however,  are 
maize,  fruit  and  cotton,  There  are  some 
fine  public  buildings  and  a  church  (that  of 
Santa  Clara),  noted  for  its  beautiful  wood- 
carvings. 

Quern  (kwern),  a  mill  used  in  early  times 
for  grinding  corn,  the  stone  of  which  was 
turned  by  hand.  It  is  a  contrivance  of 
great  antiquity,  and  so  well-adapted  to  the 
wants  of  a  primitive  people  that  we  find 
it  at  the  present  day  in  remote  districts  of 
Ireland  and  in  some  parts  of  the  Hebrides 


and  Shetlands.  The  remains  of  querns 
have  been  dug  up  in  Britain,  Ireland  and 
continental  Europe  wherever  the  traces  of 
ancient  population  are  found.  The  most 
usual  form  consists  of  two  circular,  flat 
stones,  the  upper  one  pierced  in  the  center 
with  a  narrow  funnel  and  revolving  on  a 
wooden  or  metal  pin  inserted  in  the  lower. 
The  upper  stone  is  occasionally  ornamented 
with  various  devices;  in  the  Roman  period 
it  sometimes  was  funnel-shaped,  with 
grooves  radiating  from  the  center.  In  using 
the  quern  the  grain  was  dropped  with  one 
hand  into  the  central  opening,  while  with 
the  other  the  upper  stone  was  revolved  by 
means  of  a  stick  inserted  in  a  small  opening 
near  the  edge. 

Quick' sand  (quick,  *.  e.  living  or  moving 
sand),  a  tract  of  sand  which,  without  differ- 
ing much  in  appearance  from  the  shore  of 
which  it  forms  a  part,  remains  permanently 
saturated  with  water  to  such  an  extent  that 
it  cannot  support  any  weight.  Quicksands 
are  most  often  found  near  the  mouths  of 
large  rivers.  They  appear  to  be  formed  only 
on  flat  shores,  the  layer  of  earth  under  the 
sand  being  stiff  clay,  which  water  cannot 
pass  through;  and  in  narrow  channels, 
through  which  the  adjoining  shore  from 
its  shape  causes  strong  tidal  currents  to 
run,  the  sand  may  be  kept  so  constantly 
stirred  up  by  the  moving  water  that  a 
quicksand  results.  Quicksands  are  not 
commonly  of  great  extent,  and  their  danger 
has  probably  been  exaggerated  in  the 
popular  mind  by  sensational  descriptions 
in  works  of  fiction,  as  in  the  Bride  of  Lam- 
mermoor  and  in  Moonstone. 

Quick'sil'ver.    See  MERCURY. 

Quil'ler-Couch',  A.  T.,  English  novel- 
ist, essayist  and  literary  critic,  was  born  in 
Cornwall  in  1863,  and  early  in  his  career 
was  a  classical  lecturer  at  Trinity  College, 
Oxford  (1886-7).  F°r  the  next  ten  years 
he  was  on  the  staff  of  The  Speaker  (London) 
or  connected  with  it  as  a  contributor. 
Some  of  his  essays  and  reviews  in  The 
Speaker  and  elsewhere  will  be  found  in  a 
collection  under  the  title  of  Adventures  in 
Criticism  (1896).  About  ten  years  earlier 
he  devoted  himself  to  the  writing  of  fiction, 
many  of  the'characters  in  his  novels,  together 
with  much  of  the  scenery  and  traditions  of 
his  native  county,  treating  of  Cornwall. 
Among  his  novels  are  Dead  Man's  Rock; 
Troy  Town;  The  Mayor  of  Troy;  The 
Splendid  Spur;  The  Delectable  Duchy;  The 
Ship  of  Stars;  Old  Fires  and  Profitable 
Ghosts;  The  Adventures  of  Harry  Revel; 
Hetty  Wesley;  and  Sir  John  Constantine. 
In  1904  he  published  Fort  Amity,  a  story 
which  treats  of  the  stormy  days  of  war 
with  France  in  Canada.  Besides  com- 
pleting Stevenson's  unfinished  romance  of 
St.  Ives  and  writing  a  monograph  on  George 
Eliot,  Mr.  Quiller-Couch  has  issued  delight- 
ful verses  and  parodies  under  the  title  of 
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Green  Bays,  with  Poems  and  Ballads  and 
many  charming  short  stories. 

Quin,  James,  a  celebrated  actor  of  Irish 
descent,  was  born  at  London  in  1693,  and 
made  his  first  appearance  on  the  stage  at 
Dublin  in  1714.  Shortly  after,  he  was  en- 
gaged at  Drury  Lane,  London,  but  for  quite 
inferior  parts.  In  1716,  however,  the  sud- 
den illness  of  a  leading  actor  led  to  Quin 
being  called  to  take  the  character  of  Bajazet 
in  the  once-famous  play  of  Tamerlane,  His 
success  was  marked.  Next  year  he  went 
to  Rich's  Theater  at  Lincoln's  Inn  Fields, 
where  he  remained  as  a  principal  actor  for 
17  years.  The  only  really  fine  parts  which 
he  seems  to  have  played  were  Captain  Mc- 
Heath  in  the  Beggar's  Opera  and  Falstaff 
in  The  Merry  Wives  of  Windsor.  In  1734 
he  returned  to  Drury  Lane  Theater  "on 
such  terms,"  says  Gibber,  "as  no  hired 
actor  had  before  received;"  and  from  this 
date  until  the  appearance  of  Garrick  in 
1741  he  was  by  universal  consent  the  first 
actor  in  England.  He  died  at  Bath,  Jan. 
21,  1766. 

Quince,  the  fruit  of  a  species  of  Pirus  (P. 
cydonia),  a  member  of  the  rose  family. 

The  species  is 
sometimes  re- 
garded as  en- 
titled to  sepa- 
rate, generic 
I  rank,  and  is  then 
'called  Cydonia 
vulgaris.  It  is 
said  to  be  a  na- 
tive of  northern 
Persia,  but  is 
naturalized 
through  the 
northern  hemis- 
phere. There  are  only  three  principal  varie- 
ties in  cultivation :  Those  in  which  the  fruit 
is  apple-shaped ;  those  in  which  it  is  pear- 
shaped;  and  the  so-called  Portugal  quince, 
which  has  very  large  fruit.  The  flavor  of  the 
quince  makes  it  a  favorite  fruit  for  jellies  and 
marmalade. 

Quin'cy,  one  of  the  most  progressive  cities  in 
Illinois,  the  county-seat  of  Adams  County,  is  on 
the  Mississippi,  and  was  founded  in  1822.  It  has 
steadily  grown  into  a  manufacturing  city  of 
considerable  importance.  Among  the  articles 
manufactured  are  stoves,  farm  implements,  in- 
cubators, metallic  wheels,  stationary  engines, 
engine  supplies,  furniture,  clothing,  carriages, 
paving  and  building  brick,  lumber  and  lime.  In 
addition  to  several  railroad  lines,  the  city  has 
river  transportation.  The  public  institutions  in- 
clude a  library  of  22,000  volumes,  a  fine  court- 
house, soldiers'  and  sailors'  home,  hospitals, 
churches,  Federal  building,  Chamber  of  Com- 
merce building,  Masonic  Temple,  State  Armory 
and  many  parks.  The  city  has  thirteen  public 
school  buildings  with  an  enrollment  of  5,000, 
twelve  parochial  schools  with  an  enrollment  of 
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2,500,  two  large  business-colleges  and  several 
private  schools.  The  city  is  noted  for  its  beauti- 
ful shade-trees,  paved  streets  and  healthful 
situation  on  a  bluff  above  the  river.  The 
population  is  40,000. 

Quincy,  Mass.,  is  a  historic  city  and  seaport 
of  Norfolk  County,  on  Quincy  Bay.  It  is  sepa- 
rated from  Boston  by  the  Neponset  River  on  the 
north  and  from  Weymouth  by  Fore  River  on 
the  south.  It  is  on  the  New  York,  New 
Haven  and  Hartford  Railroad  and  the  Old 
Colony  Street  Railway.  It  is  noted  for  its 
granite,  and  for  this  reason  is  sometimes  called 
the  Granite  City.  Besides  the  granite  in- 
dustry its  inhabitants  engage  in  ship-building 
and  the  manufacture  of  rivets  and  studs,  gears, 
telephone  apparatus  and  foundrying.  Besides 
an  excellent  system  of  public  schools  there  are 
Woodward  Institute  (a  secondary  school  for 
girls),  Quincy  Mansion  School  (a  girls'  board* 
ing-school),  Thomas  Crane  Library  (public), 
a  city-hospital  and  other  civic  and  social 
institutions  both  public  and  private.  Quincy  is 
often  called  the  City  of  Presidents,  as  it  is 
the  place  of  birth,  residence  and  burial  of 
John  Adams  and  John  Quincy  Adams.  It 
also  is  the  birthplace  of  John  Hancock.  The 
population  of  Quincy  is  40,000. 

Quincy,  Josiah,  an  American  lawyer,  was 
born  at  Boston,  Feb.  23,  1744,  and  died  at 
sea,  off  Gloucester,  Mass.,  April  26,  1775. 
After  graduating  at  Harvard  in  1763,  he 
studied  law.  He  took  a  strong  stand  against 
the  oppressions  of  the  parliament  of  the 
mother-country  and  its  violations  of  the 
rights  of  the  colonists,  and  his  name  is 
associated  with  those  of  James  Otis  and 
Joseph  Warren  as  men  who  had  most  in- 
fluence in  bringing  about  the  Revolution. 
Although  Quincy  had  a  slender  frame  and 
ill-health,  his  gift  of  oratory,  heightened  by 
a  voice  of  rare  beauty  and  compass  and  an 
impassioned  and  graceful  delivery,  had 
great  weight  in  public  assemblies.  When 
Captain  Prescott  and  the  soldiers  who  fired 
on  the  people  in  the  Boston  massacre  of 
March  5,  1770,  were  arrested,  Josiah  Quincy 
and  John  Adams  were  applied  to  in  their 
behalf  to  act  as  their  counsel,  and,  although 
they  earned  great  reproach  by  doing  so, 
the  acquittal  of  the  prisoners  on  trial  the 
next  autumn  justified  their  course.  In 
May,  1774,  he  published  his  chief  political 
work:  Observations  on  the  Boston  Port  Bill, 
with  Thoughts  on  Civil  Government  and 
Standing  Armies.  In  September,  1774,  he 
went  to  England  on  a  private  mission  for 
the  popular  cause,  as  also  for  his  health. 
This  visit  excited  much  notice  in  London. 
He  had  interviews  with  Lords  North  and 
Dartmouth  at  their  own  request,  had  inter- 
course with  Dr.  Franklin  and  other  friends 
constantly,  and  received  the  most  bitter 

Sjrsonal    abuse    from    Lord    Hillsbprough. 
e  returned  early  in  the  spring,  against  the 
advice  ^f  his  physician,  and  died  just  be- 
fore arriving.     Almost  his  last  words  were 
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that  he  could  die  content  if  he  had  an  hour's 
talk  with  Samuel  Adams  or  Joseph  Warren. 
See  Life  by  his  son,  Josiah  Quincy  (1820). 

Quinine  ( kwi'-nin  or  kwt-nen'),  is  an  alka- 
loid in  the  bark  of  numerous  species  of 
cinchona  and  in  one  species  of  remigia, 
its  yield  varying  from  ij  to  8  per  cent. 
Quinine  is  obtained  from  the  powdered 
bark  by  treating  it  with  lime;  extracting 
the  mixture  with  alcohol ;  neutralizing  with 
an  acid  so  as  to  obtain  a  salt  of  quinine; 
and  finally  purifying  the  product.  Prepa- 
rations of  quinine,  especially  the  sulphate, 
are  largely  used  in  medicine.  •  •> 

Quinoa  (kwl-no'a),  a  valuable  food- plant, 
a  native  of  Chile  and  the  high  tableland  of 
Mexico.  In  these  countries  it  is  much 
cultivated  for  its  seed,  which  forms  a  prin- 
cipal food  of  the  inhabitants.  The  meal 
made  from  some  varieties  of  the  seed  has  a 
somewhat  peculiar  flavor,  but  is  very  nutri- 
tious, and  is  made  into  porridge  and  cakes. 

Quintil'ian,  M.  Fabius  Quintilianus, 
was  born  about  35  A.  D.,  at  Calagurris  in 
Spain,  and  attended  the  lectures  of  Dom- 
itius  Afer  in  Rome.  After  59  A.  D.,  how- 
ever, he  revisited  Spain,  whence  he  returned 
to  Rome  in  the  train  of  Galba  and  began 
to  practise  as  a  pleader  in  courts,  gaining 
considerable  reputation.  He  was  more 
distinguished  as  a  teacher  of  oratory, 
however,  and  his  instructions  were  eagerly 
sought,  his  pupils  including  the  younger 
Pliny  and  the  two  grand-nephews  of  Dom- 
itian,  who  conferred  the  title  and  insignia 
of  consul.  After  20  years  of  labor  as  ad- 
vocate and  teacher,  he  retired  to  private 
life  and  died  about  95  A.  D.  His  reputa- 
tion rests  securely  on  his  great  but  muti- 
lated Institutes  of  Oratory,  a  complete 
system  of  rhetoric.  It  was  written  after 
he  had  ceased  to  be  a  teacher,  and  was  the 
fruit  of  two  years'  labor,  as  he  says  in  his 
preface.  The  best  edition  of  Quintilian's 
work  is  that  of  Burmann.  There  also  are 
special  editions  of  the  tenth  book,  a  mas- 
terly criticism  of  classic  literature  that 
ranks  Quintilian  with  the  great  critics. 


Quipu  (ke'pdo),  the  language  of  knotted 
cords  which  was  used  by  the  Incas  of  Peru 
previous  to  the  conquest  by  the  Spaniards. 
A  series  of  knotted  strings  was  fastened  at 
one  end  to  a  stout  cord ;  the  other  end  hung 
free.  This  was  used  for  the  purpose  of 
conveying  commands  to  officers  in  the  prov- 
inces and  even  for  recording  historic  events. 

Quito  (ke'td),  the  capital  of  Ecuador,  lies 
almost  on  the  equator,  on  the  east  of  a 
great  plateau,  at  the  foot  of  a  volcano  and  at 
an  elevation  of  9,351  feet.  The  appearance 
of  Quito  is  picturesque,  with  beautiful  moun- 
tains on  every  side.  This,  with  its  clear, 
healthy  and  temperate  climate  maintain- 
ing perpetual  spring,  makes  it  one  of  the 
most  charming  cities  of  South  America;  yet 
the  abrupt  changes  from  the  hot  sun  of 
midday  to  the  chills  of  evening  make  pneu- 
monia and  diseases  of  the  chest  very  com- 
mon. Public  buildings  include  a  university, 
seminary,  institute  of  science,  observatory, 
museum,  library  of  20,000  volumes,  cathe- 
dral, archbishop's  palace,  city-hall,  capitol, 
a  penitentiary,  hospital,  lunatic  asylum, 
retreat  for  lepers,  a  score  of  churches  and 
three  times  as  many  monasteries.  Most  of 
these  are  in  a  dilapidated  condition,  for 
which  it  is  hard  to  find  any  reason  but  lazi- 
ness ;  for  they  retain  their  lands  and  revenues, 
and  the  offerings  of  the  faithful,  who  nearly 
all  are  Indians  are  as  constant  as  ever. 
Indeed,  Quito  is  the  paradise  of  priests 
and  church  bells  jangle  all  day  long;  for 
Ecuador  is  the  pope's  most  faithful  prov- 
ince and  the  one  state  which  refuses  to 
recognize  the  unity  of  Italy  and  the  condi- 
tion which  resulted  from  the  occupation  of 
Rome.  There  are  only  two  or  three  good 
stores  and  no  hotels;  the  daily  market  in 
the  square  before  the  monastery  of  San 
Francisco  is  the  general  purchasing  place; 
and  the  religious  houses  serve  for  hotels. 
Quito  was  founded  in  1534,  and  has  suffered 
frequently  from  earthquakes.  Population 
about  80,000,  mainly  Indians  and  Mesti- 
zos (half-Spanish  or  Creole  and  half-In- 
dian). See  EDUCADOR. 
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R  (ar),  the  eighteenth  letter,  is  a  voiced 
consonant.  Sometimes  it  is  made  between 
the  hard  palate  (or  the  teeth)  and  the  tip 
of  the  tongue,  as  in  array,  rise,  trace.  This 
is  dental  r,  employed  before  a  vowel  and 
usually  rolled  or  trilled.  Sometimes  r  is 
made  with  the  upper  surface  of  the  tongue 
on  the  back  of  the  hard  palate.  This  is 
palatal  r,  as  in  arm,  'raw,  war.  Sometimes 
r  also  is  a  semi-vowel,  sometimes  a  liquid. 
R  is  closely  related  to  such  mixed  vowels 
as  M  in  up  and  urn  and  e  in  fern.  The 
Scotch  and  Irish  roll  r  strongly,  but  the 
Cniaese  cannot  even  say  it,  substituting  I. 

Rabat  (rd-bat'),  also  called  New  Sallee, 
a  seaport  city  of  Morocco,  Africa,  is  situ- 
ated on  the  south  side  of  the  Bu-Regreg, 
where  it  empties  into  the  Atlantic.  The 
most  conspicuous  object  in  the  town  is  the 
tower  of  Beni-Hassan  (180  feet  high);  and 
near  it  is  the  ruined  mosque  of  Almanzor, 
originally  intended  to  be  the  largest  in  the 
world.  Formerly  Rabat  was  the  center  of 
European  trade  with  Morocco;  but,  owing 
to  the  silting  of  the  mouth  of  the  river,  its 
commerce  has  greatly  declined.  Its  chief 
exports  are  goat  and  sheep  skins,  hides,  wool, 
almonds,  wax  and  gum  In  1906  its  ex- 
ports were  £96,677;  its  imports  £332,644. 
Population  26,000. 

Rab'bi,  an  honorary  title  applied  to  teach- 
ers and  masters  of  the  Jewish  law,  being  in 
common  use  in  the  time  of  Christ,  who  was 
frequently  addressed  as  such  by  his  dis- 
ciples. Other 'forms  of  the  same  title  are 
Rab,  master;  Rabban,  our  master;  and  Rab- 
boni,  my  master. 

Rab'  bit,  a  rodent  with  long  ears,  belong- 
ing to  the  same  genus  as  the  hares.  The 
smaller  burrowing  varieties  are  called  rab- 
bits; the  larger  ones  and  those  that  do  not 
construct  a  burrow  are  called  hares.  Hares 
a-'e  born  with  fur  and  open  eyes;  rabbits, 
naked  and  blind.  A  typical  hare  is  large, 
has  long  ears  and  legs,  is  a  swift  and  tire- 
less runner;  rabbits  are  small,  have  short 
ears  and  legs,  and  are  not  strong  runners. 
Both  hares  and  rabbits  have  numerous 
enemies,  who  cause  their  timidity  and  tre- 
mors. The  so-called  jack-rabbit  really  is 
a  jack-hare.  The  cotton-tail  is  a  typical 
rabbit.  They  feed  on  grass,  herbs  and 
tender  bark.  Those  in  captivity  will  eat 
nearly  all  kinds  of  vegetables  and  at  times 
should  be  given  dry  food,  as  shelled  corn.  The 
tame  rabbits  have  been  modified  and  varied 
by  selection  and  breeding.  They  multiply 


rapidly,  having  from  four  to  eight  litters  a 
year.  They  were  introduced  into  Australia 
about  the  middle  of  the  i9th  century  and 
into  New  Zealand  in  1860.  They  multiplied 
till  they  were  a  great  menace  to  the  crops 
and  to  vegetation.  The  government  offered 
a  bounty  for  their  skins,  and  in  a  single 
year  more  than  twenty-five  millions  were 
killed  in  New  South  Wales  alone.  The  skin 
is  of  little  value,  but  the  hair  has  been  used 
in  making  the  body  for  felt  hats.  See  HARE. 
Rabelais  (rd'b'-ld'),  Francois,  the  greatest 
of  French  humorists,  was  born,  according  to 
the  general  statements  of  biographers,  in 
1493,  but  more  probably  a  few  years  earlier, 
near  Chinon,  a  small  town  in  Touraine.  At 
the  request  of  his  father  he  became  a 
brother  of  the  Order  of  St.  Francis  in  the 
convent  of  Fontenay-le-Comte  about  1519, 
and  devoted  himself  with  the  utmost  ardor 
to  his  hitherto  neglected  studies.  To 
medicine  in  particular  he  seems  to  have  been 
strongly  attracted,  and,  in  addition  to  Latin 
and  Greek,  he  is  said  to  have  mastered 
Italian,  Spanish,  German,  Hebrew  and 
Arabic.  Charged  with  heresy  on  account  of 
his  devotion  to  learning,  he  left  the  convent, 
and  later  was  a  monk  of  the  order  of  St. 
Benedict,  then  lecturer  in  the  University  at 
Montpelier  and  finally  canon  of  Cardinal 
Bellay's  abbey  near  Paris.  He  died  at  Paris, 
April  9,  1553.  Rabelais'  great  romance,  in 
which  are  narrated  the  adventures  of  Gar- 
gantua  and  Pantagruel,  continues  to  hold 
its  rank  as  a  masterpiece  of  humor  and 
grotesque  invention.  In  form  a  sportive 
and  extravagant  fiction,  it  is  a  pointed  criti- 
cism of  the  corrupt  society  of  the  period, 
the  follies  and  vices  of  which  are  pictured 
with  marked  ingenuity  and  effect;  but,  at 
the  same  time,  on  account  of  its  free  tone 
and  plainness  of  speech  few  books  are  less 
suitable  for  general  perusal.  Rabelais  also 
ranks  among  the  theoretical  reformers  of 
education. 

Raccoon  (rak-koon'),  a  tree-climbing,  noc- 
turnal animal  belonging  to  the  bear  family 
and  restricted  to 
North  and  South 
America.  The 
common  "coon" 
of  the  United 
States  is  widely 
distributed.  It 
has  a  stout, 
clumsy  body  about  two  feet  long  without 
the  tail,  which  is  about  a  foot  in  length. 
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The  long,  coarse  hair  of  the  body  is  grayish- 
brown,  and  the  tail  is  ringed  with  black  and 
white.  The  raccoon  has  a  broad  head  and 
a  pointed  muzzle,  and  the  face  is  crossed  by 
a  dark  band  which  includes  the  eyes.  The 
home  of  the  animal  is  usually  high  up  in 
the  hollow  of  a  large  tree;  here  it  rests  by 
day  and  hibernates  through  the  severe  win- 
ter-weather. It  is  active  at  night,  and, 
during  the  season  of  young  corn,  is  often 
very  destructive  to  the  green  ears.  Besides 
corn,  in  season,  its  usual  food  is  fish,  cray- 
fish and  various  mollusks,  though  it  also 
eats  mice,  insects,  fruits,  small  birds  and 
eggs.  It  has  the  curious  habit  of  washing 
or  dousing  its  food  repeatedly  in  the  water, 
and  by  the  Germans  is  therefore  called  the 
wash-bear.  The  common  raccoon  of  South 
America  is  called  the  crab-eating  raccoon. 
A  coon-hunt  on  a  moonlight  night,  with 
torches  and  dogs,  is  a  common  form  of 
sport  in  the  southern  United  States. 

Ra'ces  of  the  World.  The  most  general 
division  of  the  human  family  is  into  five 
great  races :  the  Caucasian,  trie  Mongolian, 
the  Malay,  the  Ethiopian  and  the  American. 
The  Caucasian  race  is  the  most  numerous 
and  the  most  widely  spread  over  the  earth 
of  all  the  races.  It  is  distinguished  by  a 
fair  complexion,  a  high  forehead,  straight 
hair  and  a  beard  varying  in  color.  This 
race  is  dispersed  over  nearly  the  whole  of 
Europe  and  North  America,  northern  Africa 
and  large  areas  in  Asia,  Australia  and  south- 
ern Africa.  It  leads  the  other  races  in  litera- 
ture, commerce  and  all  the  arts  of  civiliza- 
tion. The  Mongolian  race  has  a  yellowish 
complexion,  small  eyes,  prominent  cheek- 
bones and  rather  coarse,  black  hair.  It 
comprises  the  Chinese,  the  Japanese,  the 
Turks  and  many  other  nations  in  Asia,  with 
the  Magyars  of  Hungary  and  the  Esquimaux 
of  North  America.  The  Malay  race  has  a 
dark-brown  complexion,  with  a  skull  like 
the  Caucasian ;  a  flat  face  like  the  Ethiopian ; 
and  straight,  dark  hair  like  the  Mongolian. 
This  race  is  found  in  Madagascar,  Australia, 
the  islands  of  the  Pacific  and  the  Malay 
Peninsula  of  Asia.  The  Ethiopian  or  Afri- 
can race  has  a  black  complexion,  a  rather 
low  forehead,  a  broad,  flat  nose,  thick  lips, 
thin  beard  and  woolly  hair.  It  inhabits  the 
greater  part  of  Africa,  although  it  has  ten 
million  representatives  in  North  America. 
The  American  race  (Indians)  has  a  red  or 
copper-colored  skin,  high  cheek  bones, 
coarse,  black  hair  and  scanty  beard.  It  is 
found  in  certain  portions  of  North  America 
and  South  America.  The  population  of  the 
world  may  be  estimated  in  round  numbers 
at  1,500,000,000,  of  which  more  than  1,000,- 
000,000  belong  to  the  Caucasian  and  Mongo- 
lian races.  Various  divisions  and  subdivi- 
sions of  these  races  have  been  made  by 
ethnologists  durng  the  last  twenty-five  years. 

Ra'chel,  properly  Ellsa  Rachel  Felix,  the 
great  French  tragic  actress,  was  born  of 


Jewish  parents  at  Mumpf,  in  the  Swiss  can- 
ton of  Aargau,  March  24,  1820.  She  had 
her  first  lessons  in  singing  at  Paris  about 
1830,  when  her  parents  took  up  residence 
in  that  city,  and  in  1838  appeared  as  Camille 
in  Les  Horaces  in  the  Theatre  Francais. 
From  this  time  she  shone  without  a  rival; 
and  the  furore  excited  in  Paris  in  1848  by 
her  recitation  of  the  Marseillaise  will  con- 
tinue to  connect  her  name  with  the  Revo- 
lution of  that  year.  In  1849  she  made  the 
tour  of  the  French  provinces,  and  after- 
wards visited  London,  St.  Petersburg,  Berlin 
and  other  great  cities  of  Europe,  everywhere 
meeting  enthusiastic  admiration  and  ap- 
plause. In  1855,  while  on  a  professional 
visit  to  America,  her  health  gave  way,  and 
she  returned  home  utterly  prostrated,  her 
death  taking  place  at  Cannes,  near  Toulon, 
Jan.  3,  1858.  As  an  artist,  within  the  limits 
prescribed  by  her  genius,  Rachel  has  never 
been  surpassed.  No  language  can  give  an 
idea  of  the  force  and  intensity  which  charac- 
terized her  rendering  of  passion.  Her 
Phedre,  by  common  consent  her  masterpiece, 
was  the  incarnation  of  agony,  not  to  be 
forgotten  by  anyone  who  ever  heard  it. 
"She  does  not  act  —  she  suffers,"  a  fine 
critic  has  observed  of  her.  But  in  spite  of 
her  great  genius  she  was  never  tenderly 
loved,  being  grasping  and  avaricious.  She 
left  a  large  fortune,  besides  the  amounts 
lavished  upon  her  family  during  her  life. 

Racine',  Wis.,  is  a  prosperous  manufac- 
turing city  at  the  mouth  of  Root  River,  23 
miles  south  of  Milwaukee.  Racine's  position 
on  a  bluff,  fifty  feet  above  Lake  Michigan, 
gives  an  excellent  drainage  as  well  as  a 
beautiful  view  of  the  lake.  Racine  is  noted 
for  the  manufacture  of  wagons,  thrashing- 
machines,  boots,  shoes,  boilers,  engines, 
boats,  malleable  iron  and  automobiles.  There 
are  three  banks,  a  public  library  and  an 
excellent  system  of  public  schools.  Popula- 
tion 38,002. 

Racine  (rd'sen'),  Jean  Baptiste,  the 
greatest  dramatic  poet  of  France,  was  born 
at  La-Ferte"-Milor>,  in  the  modern  depart- 
ment of  Aisne,  in  December,  1639.  His 
parents  dying  when  he  was  very  young,  he 
was  cared  for  by  his  maternal  grandfather, 
being  sent  first  to  Beauvais  College  and 
afterwards  to  Port  Royal,  at  which  he 
studied  diligently  under  such  masters  as 
Claude  Lancelot,  Nicole  and  La  Maitre.  At 
19  he  left  Port  Royal  to  pursue  a  course 
of  philosophy  at  the  College  d'Harcourt, 
where  he  appears  to  have  first  felt  the 
attractions  of  a  life  devoted  to  letters  and 
to  have  become  intimately  acquainted  with 
various  actors  and  actresses.  Racine's  ear- 
liest play  was  acted  by  Moliere's  company 
at  the  Palais  Royal  theatre  in  June,  1664, 
and  in  the  same  year  he  received  from  the 
king  a  pension  of  600  francs  for  a  con- 
gratulatory ode.  The  next  fifteen  years 
Racine  devoted  to  writing  plays,  and  pro- 
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duced  a  number  of  works,  all  of  which  bore 
the  stamp  of  very  high,  if  not  the  highest, 
genius.  His  last  production,  Ph&dre,  which 
appeared  in  1677,  was  the  one  in  which 
Rachel's  genius,  in  the  igth  century,  reached 
its  highest  manifestation.  His  chief  writings 
are  Esther,  Athalie,  Ph&dre,  Bajazet  and 
Iphigtnie.  He  died  at  Paris,  April  ai,  1699, 
and  was  buried  according  to  his  own  request 
at  Port  Royal. 

Ra'dia'tion,  one  of  the  fundamental  proc- 
esses by  which  energy  is  transmitted  from 
one  point  to  an- 
other. The  word  is 
sometimes  used  also 
to  denote  the 
quantity  of  energy 
transmitted  as  well 
as  the  process.  If 
one  consider  the 
incandescent  car- 
bon filament  of  an 
ordinary  electric 
lamp  and  hold  his 
hand  under  either 
at  the  side  of  or 
underneath  it,  the 
sensation  of  heat  is 
Radiation  of  heat  downward  (J  i  s  t  i  n  c  1 1  y  recog- 
from  a  hot  iron  ball  nized  The  same 

is  true  when  the  hand  is  placed  some  inches 
underneath  a  heated  ball  which  is  emitting 
no  light  at  all.  The  query  arises  as  to  how 
the  heat  gets  from  the  ball  down  to  the 
hand.  It  certainly  is  not  by  conduction, 
for  air  is  one  of  the  very  poorest  of  con- 
ductors. Nor  can  it  be  by  convection,  for 
convection-currents  heat  only  the  regions 
above  the  lamp  or  ball.  Now  it  has  been 
proved  by  elaborate  series  of  experiments, 
extending  over  the  entire  igih  century  and 
performed  by  Herschel,  Prevost,  Carnot, 
Melloni,  Balfour  Stewart,  Kirchhoff,  Hertz 
and  others,  that  this  "something"  which 
passes  from  the  ball  to  the  hand  behaves 
exactly  as  light-waves  behave  in  nearly  all 
particulars.  It  travels  with  the  same  speed 
as  light,  can  be  polarized  as  light,  can  be 
reflected  and  refracted  as  light,  etc.  The 
unavoidable  inference,  therefore,  is  that 
that  which  we  call  heat  in  the  ball  and 
heat  after  it  is  received  by  the  hand  is  not 
heat  while  traveling  from  the  ball  to  the 
hand,  but  is  a  wave-motion  in  the  ether 
just  as  light  is,  the  principal  difference 
being  that  the  heat-waves  are  longer  than 
the  light-waves.  This  is  a  process  known 
as  radiation,  and  the  energy  thus  trans- 
mitted, whether  in  the  form  of  long  heat- 
rays  or  luminous  rays  or  so-called  actinic 
rays  or  electrical  vibrations,  is  all  grouped 
under  the  head  of  radiant  energy.  The 
student  should  distinguish  carefully  between 
heat,  which  is  the  energy  of  motion  resident 
in  atoms  and  molecules  of  ponderable  mat- 
ter, and  radiant  energy  as  defined  above. 
See  Balfour  Stewart's  Treatise  on  Heat. 


Radicalism  is  the  name  generally  applied 
to  the  principles  of  those  who  wish  for 
fundamental  political  and  social  reforms. 
Radicalism,  therefore,  is  the  logical  anti- 
thesis to  conservatism.  In  England  radi- 
calism is  recognized  as  the  political  prin- 
ciple of  an  organized  party.  The  first 
English  radical  leader  was  John  Wilkes; 
but  it  was  not  until  the  days  of  Mill, 
Bentham  and  Ricardo  that  radicalism  had 
a  definite  philosophy  of  its  own,  nor  did 
it  become  a  very  important  political  prin- 
ciple until  after  the  Reform  Bill  of  1832. 
When  that  bill  had  been  passed,  there  came 
about  a  gradual  division  between  the  Radi- 
cals, who  looked  upon  it  as  a  mere  begin- 
ning to  a  series  of  reforms,  and  the  Whigs, 
who  were  satisfied  with  the  results  of  the 
bill  and  wished  for  the  time  to  go  no 
further.  Since  the  rise  of  a  separate  Radi- 
cal section  within  the  body  of  the  Liberals 
or  Whigs,  radicalism  has  become  closely 
connected  with  socialism.  There  is  a  very 
strong  radical  body  in  France,  and  recently 
a  similar  movement  has  developed  in  Ger- 
many. 

Radiometer  (ra-di-om' $-ter),  an  interest- 
ing device  invented  by  Sir  William  Crookes 
in  1873,  while  determining 
the  atomic  weight  of  the 
then  recently  found  ele- 
ment called  thallium.  In 
the  form  in  which  Crookes 
left  it  the  essential  features 
are  a  windmill  of  four  light 
mica-vanes  placed  in  a 
glass-bulb  B  from  which 
the  air  has  been  very  com- 
pletely, but  not  too  com- 
pletely, exhausted.  The 
proper  degree  of  exhaus- 
tion is  that  in  which  the 
mean  free  path  of  the  mole- 
cules is  a  little  greater  than 
the  perpendicular  distance 
from  one  of  the  vanes  to 
the  wall  of  the  glass-bulb. 
As  shown  in  the  figure,  the 
vanes  are  blackened  on  one 
RADIOMETER  side;  and  when  sunlight  or 
even  lamplight  is  allowed 
to  fall  on  the  instrument,  the  vanes  show- 
ing the  blackened  sides  are  more  heated 
than  the  others,  and  hence  the  molecules 
between  the  blackened  vanes  and  the  glass 
wall  bombard  the  vanes  away,  giving  rise 
to  the  rotation  indicated  by  the  arrow  in 
the  figure.  Only  recently  the  radiometer 
has  been  made  an  instrument  of  precision, 
principally  through  the  labors  of  Prof. 
E.  F.  Nichols  of  Dartmouth  College. 
For  a  description  of  this  instrument  see 
Astrophysical  Journal,  March,  1901,  pp. 
101-41. 

Radiomicrometer  (  ra'di-6- mt-krom'  t-t$r} , 
an  instrument  of  marvelous  sensibility  for 
detecting  radiation.  It  consists  essentially 
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of  a  thermoelectric  couple  suspended  be- 
tween the  poles  of  a  strong  permanent 
magnet.  The  thermoelectric  couple  is  a 
part  of  a  short  electric  circuit,  all  of  which 
is  freely  suspended.  When  one  junction  in 
this  circuit  is  exposed  to  radiation,  an 
electric  current  is  produced  and  the  sus- 
pended coil  rotates  exactly  as  does  the  coil 
in  an  ordinary  D'Arsonval  galvanometer. 
(See  GALVANOMETER.)  To  the  suspended 
coil  is  attached  a  mirror  by  which  this 
rotation  may  be  measured.  The  instru- 
ment in  its  present  form  was  suggested  by 
D'Arsonval  and  perfected  by  C.  V.  Boys, 
in  whose  hands  it  has  been  made  so  sen- 
sitive as  to  detect  the  radiation  of  a  single 
candle  two  miles  away.  For  its  use  as 
an  instrument  of  precision  see  article  by 
E.  P.  Lewis  in  Astrophysical  Journal,  June, 
1895,  PP-  1-25- 

Rad'ish,  a  name  applied  to  species  of 
Raphanus,  a  genus  of  the  mustard  family, 
and  especially  to  R.  sativus,  long  cultivated, 
principally  for  its  fleshy  roots.  It  is  native 
to  the  Old  World  and  many  garden  vari- 
eties have  been  developed,  which  may  be 
classed  in  general  as  long-rooted  and  turnip- 
rooted  varieties. 

Ra'dium  is  an  elementary  metallic  sub- 
stance, so  called  because  it  emits  rays  which 
render  luminous  sensitive  objects  on  which 
they  are  thrown.  It  was  discovered  by 
Professor  Pierre  Curie  of  Paris  University 
and  Madame  Sklodowska  Curie,  his  wife. 

Radium  is  present  in  very  small  quantities 
in  ores  containing  uranium,  the  most  important 
being  pitch-blend,  found  in  Austria,  Sweden 
and  England;  carnotite,  in  Colorado  and  Utah; 
autunite,  in  France,  Portugal,  etc.  The  tre- 
mendous cost  ($120,000  per  gram,  or  15 
grains,  of  radium  element),  is  due  to  the  long 
and  tedious  process  necessary  to  extract  the 
very  small  amount  present  in  the  ore.  To 
produce  2  to  5  centigrams  (about  %  to  % 
grains)  requires  I  ton  of  ore,  5  tons  of  chemi- 
cals and  50  tons  of  water. 

Radium,  and  other  like  substances,  possess 
what  is  known  as  radio-activity,  caused  by  a 
spontaneous  disintegration  of  the  atoms, 
somewhat  akin  to  an  explosion.  This  property 
manifests  itself  by  certain  phenonema,  as  the 
generation  of  heat,  electricity,  the  evolution 
of  an  active  gas,  the  projection  of  invisible 
and  penetrating  rays,  and  by  light.  When  a 
tube  containing  a  radium  salt  is  taken  into  a 
dark  room  it  glows  with  a  beautiful  soft 
radiance.  Radioactive  substances  also  cause 
electrified  bodies  to  discharge  their  electricity; 
they  excite  phosphoresence  in  certain  minerals, 
as  willemite,  zinc  sulphide  and  the  diamond; 
they  act  upon  photographic  plates  in  a  man- 
ner similar  to  ordinary  light  and  the  X-rays. 
Their  rays  penetrate  substances  opaque  to 
ordinary  light,  even  passing  through  a  half 
inch  of  steel,  a  foot  of  solid  iron  or  six  inches 
of  lead;  and  finally,  they  cause  certain  changes 
in  the  tissues  of  the  body. 


The  first  product  of  the  disintegration  of 
radium  is  a  gas  called  the  "emanation,"  which 
in  turn,  step  by  step,  changes  into  other  ele- 
ments, called  radium  A,  radium  B,  etc.  This 
is  the  transmutation,  or  conversion  of  one 
element  into  another,  hitherto  believed  im- 
possible. During  these  changes  three  kinds 
of  rays  are  produced,  called  alpha,  beta  and 
gamma.  The  alpha  rays  are  atoms  of  helium 
having  charges  of  positive  electricity  and  are 
projected  with  a  velocity  1-20  that  of  light. 
Their  flight  can  be  observed  through  an 
instrument  called  the  spinthariscope.  The 
beta  rays  are  atoms  of  negative  electricity  or 
electrons  (see  ATOM)  ,  while  the  gamma  rays 
are  pulsations  transmitted  through  the  ether 
with  the  velocity  of  light. 

In  spite  of  the  fact  that  a  grain  of  radium 
bromide  expels  every  second  about  ten  thou- 
sand million  alpha-particles,  it  has  been  esti- 
mated that  it  would  take  many  thousand 
years  before  the  complete  disappearance  of  the 
salt. 

Many  extravagant  claims  have  been  made 
that  in  radium  has  been  found  a  cure  for 
cancer.  These  claims  I  have  carefully  con- 
sidered and  with  Dr.  William  Seaman  Bain- 
bridge,  Surgeon  to  the  Hospital,  I  have  spent 
much  time  at  the  medical  centers  abroad  that 
are  testing  radium.  My  conclusions  are,  that 
while  of  great  benefit  in  certain  forms  of 
cancer,  there  is  but  one  universally  recognized 
cure — the  early  use  of  the  knife.  It  will 
take  years  of  careful  study  to  determine  the 
true  value  of  radium  in  the  treatment  of 
cancer.  It  has  proved  beneficial  in  the  treat- 
ment of  superficial  cancer,  lupus,  keloid  and 
kindred  conditions. 

WORTHINGTON,     SEATON     RUSSELL,     M.      D. 

Research  Fellow  and  Chief  X-Ray  Department, 
New  York  Skin  and  Cancer  Hospital. 

Rae  (ra),  John,  Arctic  traveler,  was  born 
near  Stromnes  on  the  Orkney  Islands,  north 
of  Scotland,  in  1813,  and,  after  studying 
medicine  at  Edinburgh,  went  to  Hudson 
Bay  as  physician  of  the  company's  ships. 
In  1845  he  undertook  an  exploring  expedi- 
tion and  in  1846-7  a  more  extensive  one, 
wintering  in  Repulse  Bay.  He  was  second 
in  command  on  a  search-voyage  for  Frank- 
lin in  1848,  and  five  years  later  commanded 
an  expedition  that  proved  King  William's 
Land  to  be  an  island.  In  his  journeys  he 
traveled  more  than  i  ,800  miles  over  regions 
never  before  explored.  He  died  at  London, 
July  24,  1893. 

Raffia  is  a  strong,  supple  fiber,  obtained 
from  the  jupati  palm,  native  of  South 
America,  and:  from  allied  palms  in  India 
and  Africa.  Raffia  is  extensively  used  in 
nurseries  and  gardens  for  binding  plants 
and  young  trees  to  stakes,  that  they  may 
grow  erect  and  produce  better  fruit  by 
greater  sunlight  being  thus  afforded.  Raffia 
is  also  used  extensively  for  mats  and  even 
for  clothing.  Its  fiber,  though  coarse,  is 
very  strong  and  durable. 
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Rajkes,    Robert.     See  SUNDAY-SCHOOLS. 

Rail,  any  one  of  a  group  of  shore-birds 
found  in  marshes.  They  have  the  habit  of 
skulking,  instead  of  taking  to  wing,  when 
pursued,  and,  therefore,  are  more  frequently 
heard  than  seen.  They  are  extremely  shy. 
They  have  slender  bills  and  long  powerful 


legs;  are  small  or  of  medium  size;  the  body 
is  wedge-shaped,  allowing  the  creatures  to 
make  their  way  through  close,  marshy 
undergrowth.  Although  the  wings  are  short 
and  rounded,  the  birds  in  their  migrations 
cover  great  distances.  They  are  united 
with  the  coots  into  one  family,  but  the 
toes  ot  the  rails  are  completely  divided, 
those  of  the  coots  are  lobed.  The  Carolina 
rail  or  sora  is  the  most  common  one  in  the 
United  States.  It  is  found  in  the  whole 
ot  temperate  North  America,  but  is  more 
abundant  east  during  migration,  as  it 
breeds  chiefly  in  the  northern  part  of  its 
range.  It  is  about  eight  and  one  half 
inches  long,  with  the  upper  parts  olive- 
brown,  streaked  with  black;  the  breast  is 
slaty  and  the  belly  white.  The  Virginia 
rail  also  is  common.  The  king- rail  or 
freshwater  mud-hen  is  the  largest  and 
finest  of  the  American  true  rails,  being 
about  17  inches  long.  It  is  common  in 
some  sections  of  the  United  States.  The 
yellow  and  the  black  rails  are  less  common. 
The  common  water-rail  of  Europe  is  found 
in  marshy  districts  of  the  British  Isles  and 
many  parts  of  Europe.  Like  the  American 
rails,  it  nests  in  the  grass. 

Rail'roads'.  The  origin  of  these  mighty 
agents  of  commerce  and  civilization  may  be 
traced  to  a  contrivance  for  carrying  coal 
from  the  mines  in  Northumberland  and 
Durham,  England,  to  the  places  of  ship- 
ment on  the  Tyne  and  Wear.  It  consisted 
of  two  parallel  lines  of  wooden  beams  or 
trams  fixed  to  the  ground  and  furnished 
with  flanges  to  prevent  the  wheels  of 
vehicles  from  slipping  aside.  The  date  of 
the  invention  of  these  tramways  is  not  cer- 
tain, but  it  may  be  safely  referred  to  the 
first  half  of  the  iyth  century.  The  first 
step  in  improvement,  which  was  covering 
the  wooden  beams  with  long  strips  of  iron, 
was  taken  about  1700;  and  a  second  and 
more  important  improvement  which  fol- 
lowed some  years  afterwards  was  the  sub- 


stitution of  cast-iron  rails  fixed  on  wooden 
sleepers  laid  crosswise.  This  kind  of  rail- 
way became  pretty  general  in  mining  dis- 
tricts during  the  i8tn  century;  but  on  ac- 
count of  the  opening  of  canals  and  from 
other  causes  it  was  not  considered  practi- 
cable as  a  general  means  of  travel  and 
transportation.  After  the  introduction  of 
cast-iron  rails,  instead  of  a  single  wagon  the 
plan  of  linking  several  smaller  wagons  was 
adopted.  This  was  the  germ  of  the  modern 
railway  train.  The  next  improvement  con- 
sisted in  putting  flanges  on  the  wheels  in- 
stead of  the  rails,  which  secured  much 
greater  facility  of  transit.  But,  as  no 
more  rapid  or  powerful  means  of  locomo- 
tion had  been  invented  than  horse-power, 
many  persons  labored  to  devise  some  sort 
of  steam  apparatus  for  the  purpose.  The 
merit  of  inventing  a  self-acting  steam 
carriage  is  due  to  Richard  Trevethick,  who 
in  1802  took  out  a  patent  for  a  steam  loco- 
motive which  successfully  drew  wagons 
on  rails.  Trevethick's  invention,  how- 
ever, was  too  imperfect  to  come  into 
general  use,  and  for  a  tew  years  little  or  no 
improvement  was  made  upon  it,  chiefly  on 
account  of  the  mistaken  notion  among  engi- 
neers that  the  steam  locomotive  could  not 
be  made  to  draw  a  heavy  load  or  acquire 
great  speed  unless  it  were  provided  with 
cogged  wheels  to  work  on  a  corresponding 
rack  along  the  rails.  That  locomotives  with 
smooth  wheels  running  on  smooth  rails 
could  draw  heavy  loads  even  up  a  moderate 
incline  was  established  by  Mr.  Blackett,  a 
coal  proprietor  on  the  Wylam  Railway,  in 
1811;  and  nothing  was  now  lacking  but  the 
means  of  obtaining  speed. 

Locomotive  power  was  first  employed  by 
George  Stephenson  in  1814  on  the  Killing- 
worth  Railway,  and  with  such  success  that 
it  was  afterward  applied  on  the  Stockton 
and  Darlington  Railway,  which  was  the 
first  railway  in  which  carriages  for  passengers 
were  used ;  but  for  some  time  its  trains  could 
not  be  made  to  move  much  faster  than  a 
horse  walking.  Stephenson,  alter  a  number 
of  experiments,  overcame  this  difficulty 
by  sending  the  waste  steam  up  a  chimney, 
so  as  to  cause  a  powerful  draught  in  the 
fire.  A  rapid  generation  of  steam  was  the 
result,  and  from  this  device,  in  connection 
with  the  multitubular  boiler,  the  locomo- 
tive of  the  present  day,  with  its  wonderful 
power  and  energy,  has  been  derived.  But 
it  was  some  time  before  the  public  mind 
could  be  brought  to  consider  the  question 
of  the  general  use  of  railways,  and  it  was 
not  until  1830  that  the  line  from  Liverpool 
to  Manchester  was  formally  opened. 

The  first  railroad  constructed  in  the 
United  States  was  in  1826,  and  was  for  the 
purpose  of  carrying  granite  from  the 
quarries  near  Quincy,  Mass.,  to  tidewater. 
a  few  miles  distant,  and  next  year  the 
legislature  of  Maryland  chartered  the  first 
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rauroad  company  authorized  to  do  a  gen- 
eral business  in  carrying  freight  and  pas- 
sengers. This  was  only  81  years  ago,  and 
such  has  been  the  progress  in  railway  en- 
terprise in  that  period,  especially  since  the 
close  of  the  Civil  War,  that  on  Dec.  31,  191 1, 
there  were  242,860  miles  of  railroad  in  the 
country,  representing  total  assets  of  over 
$21,696,738,000.  The  total  railroad  mileage 
of  the  world  has  been  estimated  at  562,780 
miles,  and  the  value  of  all  the  roads  at 
$39,000,000,000.  The  mileage  of  the  prin- 
cipal countries  in  round  numbers  is  as  fol- 
lows: Austria-Hungary  25,173;  France 
29,716;  Germany  36,686;  Great  Britain  and 
Ireland  23,205;  Italy  10,388;  Russia  (Euro- 
pean and  Asiatic)  41,136;  Spain  9,227; 
Switzerland  2,969;  India  29,097;  Canada 
22,966;  Sweden  8,321;  Japan  4.898;  Mexico 
14,857;  Argentine  Republic  15,476;  Brazil 
11,940;  Chile  3,288. 

The  longest  continuous  railway  line  on 
the  American  continent  is  that  of  the  South- 
ern Pacific  Railroad;  its  main  line  from 
New  Orleans  to  San  Francisco  is  3,149 
miles.  The  Siberian  Railroad  (q.v.)  has  a 
mileage  of  4,775  miles  and,  with  its  feeders 
and  branches  through  Manchuria  to  Vladi- 
vostock  and  Port  Arthur,  a  length  of 
6,667  miles  from  St.  Petersburg. 

Rain  is  caused  by  whatever  lowers  the 
temperature  of  the  air  and  causes  a  part  of 
the  watery  vapor,  with  which  it  is  saturated, 
to  assume  the  liquid  state.  Various  causes 
may  conspire  to  effect  this  object,  but  the 
most  important  of  these  originate  in  winds 
and  other  movements  of  the  atmosphere. 
The  more  important  principles  regulating 
the  relation  of  the  winds  to  the  rainfall  are 
these:  (i)  When  the  winds  have  traversed 
a  considerable  extent  of  the  ocean  before 
reaching  land,  the  rainfall  is  large;  (2)  when 
the  winds,  on  arriving  at  the  land,  advance 
into  higher  latitudes  or  into  colder  regions, 
the  rainfall  is  greatly  increased  because  the 
air  is  brought  below  the  point  of  saturation 
more  rapidly;  (3)  if  the  winds,  on  arriving 
at  the  land,  at  once  advance  into  warmer 
regions,  the  rainfall  is  small;  (4)  if  the 
winds  travel  across  a  range  of  mountains, 
the  rainfall  is  largely  increased  on  the  side 
facing  the  winds  but  reduced  on  the  other 
side.  There  are  certain  places  where  rain 
rarely  or  never  falls,  as  the  coast  of  Peru 
in  South  America,  the  great  valley  of  the 
River  Colorado  in  North  America,  the  desert 
of  Sahara  in  Africa  and  the  desert  of  Gobi  in 
Asia;  while,  on  the  other  hand,  in  such  re- 
gions as  Patagonia  it  rains  nearly  every 
day.  In  all  places  within  the  tropics  where 
the  trade-winds  are  blowing  regularly  and 
constantly  rain  is  of  very  rare  occurrence, 
the  reason  being  that,  as  these  winds  come 
from  a  higher  latitude,  their  temperature 
is  increasing  and  consequently  they  take 
up  moisture  rather  than  part  with  it;  and 
the  return  trade-winds,  which  blow  above 


them  in  an  opposite  direction,  having  pre- 
viously parted  with  their  moisture,  are  dr} 
and  cloudless.  When,  however,  these 
winds  are  forced  up  mountain  ranges,  as  is 
the  case  on  the  east  of  Hindustan,  they 
bring  rain,  which  falls  chiefly  during  the 
night,  when  the  earth  is  coolest.  In  re- 
spect to  rainfall  Europe  may  be  divided 
into  two  distinct  regions  —  western  Europe 
and  the  countries  bordering  on  the  Mediter- 
ranean. As  the  southwest  winds,  which 
are  the  return  trades,  descend  to  the  earth 
and  blow  over  the  surface  of  Europe,  it 
follows  that  the  western  parts,  especially 
where  mountain  ranges  stretch  north  and 
south,  are  rainy  districts.  Hence  the 
rainiest  regions  of  Europe  are  Norway, 
Ireland,  the  west  of  England  and  France, 
and  Spain  and  Portugal  On  the  coast  of 
the  Mediterranean  it  rarely  rains  in  summer, 
but  frequently  in  winter.  In  Italy  the 
quantity  diminishes  as  we  approach  the 
south ;  and  south  of  the  Alps  six  times  more 
rain  falls  with  the  northeast  than  with  the 
southwest  winds,  the  exact  reverse  of  the 
case  in  England 

The  manner  of  the  distribution  of  rain 
in  the  United  States  is  very  different  from 
what  it  is  in  Europe.  The  Rocky  Moun- 
tains in  North  America  are  so  high  as  to 
present  an  effectual  barrier  to  the  passage  of 
the  trade-winds  which  blow  over  the  Gulf 
of  Mexico,  by  which  means  they  are  turned 
northward  and  spread  themselves  over  the 
country,  especially  the  low  basin  of  the 
Mississippi.  When  they  have  blown  for 
some  time,  vast  accumulations  of  heat  and 
moisture  take  place,  and  sometimes  great 
storms  arise  in  consequence,  sweeping  east- 
ward across  the  land  and  in  many  cases 
crossing  the  Atlantic  and  descending  with 
violence  on  western  Europe.  It  appears,  in 
short,  that  the  south  winds  from  the  Gulf 
of  Mexico  spread  the  moisture  over  the 
country,  and  the  northwest  winds  separate 
this  moisture  from  them  by  getting  below 
them  and  forcing  them  into  the  higher 
regions  of  the  atmosphere.  As  a  conse- 
quence of  this  the  heaviest  rainfalls  are  in 
the  valleys  and  the  lightest  on  higher 
grounds.  Thus  the  greatest  amount  of 
rain  falls  in  Florida,  the  low  flats  of  the  Mis- 
sissippi and  along  its  valley;  and  the  least 
quantity  on  the  Alleghanies,  especially  on 
their  higher  parts,  and  on  the  high  grounds 
of  the  Missouri  River.  In  the  northern 
states  the  quantity  diminishes  considera- 
bly, and  the  mode  of  its  distribution  is  more 
similar  to  that  of  Europe. 

Rain'bow',  an  optical  phenomenon  of 
great  beauty  appearing  in  the  sky  when 
rain  is  falling  from  clouds  opposite  the  sun. 
It  consists  of  a  number  of  concentric  arcs 
whose  successive  colors  are  arranged  in  the 
same  order  as  the  colors  of  the  solar  spec- 
trum. There  usually  are  two  bows :  an 
upper  and  a  lower.  The  lower  one  is  always 
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the  brighter  and  is  called  the  primary  bow; 
the  upper  is  often  very  faint,  and  is  called 
the  secondary  bow.  In  the  primary  bow  the 
colors  begin  with  red  at  the  top  and  end 
with  violet  at  the  bottom ;  in  the  secondary 
bow  the  order  is  just  reversed. 

The  explanation  of  the  rainbow  was  first 
given  by  Antonio  de  Dominis,  archbishop 
of  Spalatro,  about  1600  A.  D.,  who  showed 
that  a  glass  sphere  filled  with  water  would 
reflect  a  parallel  incident  beam  of  light  in 
such  a  way  as  to  produce  a  complete  rain- 
bow on  a  screen  surrounding  the  source  of 
light;  but  this  explanation  was,  of  course, 
incomplete  until  Newton  proved  that  color 
is  not  produced  at  the  refracting  surface 
but  is  due  to  the  decomposition  of  white 
light.  This  experiment  of  Dominis  can  be 
repeated  by  going  into  the  Cave  of  the 
Winds  at  Niagara  Falls  where,  on  a  bright 
day,  the  parallel  incident  beam  and  the 
complete  rainbow  of  360°  are  easily  obtained, 
the  particles  of  spray  replacing  the  glass- 
bulb  filled  with  water.  The  primary  bow 
is  produced  by  rays  which  have  undergone 
one  internal  reflection;  the  secondary  by 
rays  which  have  suffered  two  internal  re- 
flections. The  angular  width  of  the  primary 
bow  is  twice  42°  2'  for  the  red  rays;  and 
twice  40°  1 7'  for  the  violet  rays.  The  corre- 
sponding angle  for  the  red  rays  of  the 
secondary  bow  is  50°  57';  and  for  the  violet 
rays  54°  07'.  For  the  details  of  the  re- 
flections and  refractions  here  occurring  see 
any  good  textbook  of  physics,  as  Watson's. 

Rain=Gauge,  an  instrument  employed 
by  meteorologists  to  measure  the  depths  of 
water  deposited  by  rain  during  any  as- 
signed period.  In  its  ordinary  form  it  con- 
sists of  a  funnel,  with  a  mouth  of  known 
area,  for  collecting  the  rain-water  in  a 
graduated  glass  vessel  where  its  mass  can 
be  easily  detennined.  Knowing  the  mass 
of  water  precipitated  and  the  area  over 
which  it  was  distributed,  the  depth  may  be 
easily  calculated.  Several  forms  of  self- 
registering  rain-gauges  have  been  devised,  for 
which  see  any  good  treatise  on  meteorology. 

Rainier  (ra'ner),  Mount.  This  mountain 
is  in  the  southwest  of  the  state  of  Washing- 
ton, in  the  Cascade  Range.  It  is  higher  by 
10,000  feet  than  the  surrounding  mountains, 
from  which  it  rises  in  an  almost  per- 
fect cone  to  the  height  of  14,526  feet  above 
sea-level.  Its  crater  still  gives  out  sulphur- 
ous fumes,  but  the  deep  gullies  that  the 
waters  have  worn  in  its  sides  and  the 
mighty  forests  that  surround  its  base  show 
that  the  last  eruption  was  in  some  far  dis- 
tant time.  No  less  than  14  glaciers  move 
slowly  down  its  sides;  and  the  ascent  is 
very  difficult.  The  mountain  is  also  called 
Mount  Tacoma.  In  height  it  is  second  only 
to  Mount  Whitney  among  the  mountains  of 
the  United  States,  south  of  Alaska. 

Rain'y  Lake,  a  lake  forming  part  of  the 
boundary  line  between  the  Canadian  Domin- 


ion (province  of  Ontario)  and  the  United 
States.  It  lies  100  miles  west  of  Lake  Supe- 
rior, and  is  about  55  miles  in  length.  It 
discharges  its  waters  through  Rainy  River 
into  Lake  of  the  Woods. 

Rainy  River,  a  town  on  the  river  of  the 
same  name  and  the  main  line  of  the  Cana- 
dian Northern  Railway.  It  is  the  first  divi- 
sional point  on  that  line  east  of  Winnipeg, 
and  is  important  as  the  center  of  the  sawn- 
lumber  industry.  The  timber  on  the  Ameri- 
can and  Canadian  sides  of  the  river  is 
floated  to  this  point  to  the  mills.  The  Rainy 
River  Lumber  Company  employs  450  hands. 
The  Rat  Portage  Lumber  Company  employs 
200  hands.  The  town  has  steamboat  con" 
nection  with  Kenora  and  Fort  Frances. 
Population  2,500. 

Rai'sins,  dried  grapes  of  various  kinds  and 
well-known  in  the  market.  The  raisin  in- 
dustry has  long  been  developed  in  the  Old 
World,  but  has  recently  become  an  impor- 
tant industry  in  California. 

Rajah  (ra'ja)  is  a  Sanskrit  word  meaning 
king.  Originally  it  was  a  title  given  to 
princes  of  the  Hindu  race  who  governed  a 
territory,  whether  independent  or  not.  Now 
the  title  is  given  to  all  Hindus  of  rank; 
even  landowners  of  inferior  caste  not  infre- 
quently are  given  or  assume  the  title.  Native 
princes  now  as  a  rule  assume  the  title  of 
maharajah,  meaning  great  king. 

Raleigh  (ra'B),  N.  C.,  capital  of  North 
Carolina  and'hamed  after  Sir  Walter  Raleigh, 
is  situated  on  Neuse  River,  a  little  less  than 
200  miles  from  Richmond.  It  is  built  on 
an  elevated  site,  with  a  central  Union  Square, 
from  which  four  principal  streets  radiate, 
each  100  feet  wide.  In  the  square  stands 
the  capitol,  a  large  granite  building,  costing 
over  $500,000.  The  city  also  contains  other 
state  institutions  and  various  manufactories. 
These  consist  of  flour,  cotton  and  cottonseed- 
oil  mills,  car  and  machine  shops,  phosphate, 
agricultural  implements  and  carriage  works 
and  foundries.  Raleigh  has  splendid  public 
schools,  both  for  colored  and  for  white 
pupils,  the  state  College  of  Agricultural  and 
Mechanic  Arts,  the  state  institutions  for  the 
blind  (white  and  colored),  and  the  state 
Deaf  and  Dumb  School.  Near  the  city  is 
the  state  university.  Raleigh  has  the  serv- 
ice of  four  railroads.  Population  19,218. 

Raleigh,  Sir  Walter,  was  born  at  Hayes, 
Devonshire,  England,  in  1552.  He  entered 
Oriel  College,  Oxford,  in  1566  but  left  in 
1569,  without  taking  a  degree,  to  serve  in 
the  Huguenot  cause  in  France.  In  1580  he 
distinguished  himself  in  the  suppression  of 
the  Irish  rebellion  in  Cork,  and  two  or  three 
years  afterward  was  introduced  to  court  and 
became  a  favorite  of  Queen  Elizabeth. 
Raleigh's  tall  and  handsome  figure,  his  dark 
hair,  lofty  forehead,  resolute  bearing,  alert 
expression  and  spirited  wit  combined  to  form 
an  imposing  personality,  and  all  the  advan- 
tages that  nature  had  given  him  were  height- 
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eiied  by  a  gorgeous  splendor  in  dress  and 
jewels.  But,  as  he  was  proud,  haughty  and 
impatient,  he  made  hosts  of  enemies  and 
was  never  fully  admitted  to  the  queen's 
counsels  in  reference  to  matters  of  state. 
The  playful  name  of  Water,  which  she  ap- 
plied to  him,  would  indicate  that  she  appre- 
ciated that  instability  of  character  which 
was  his  great  fault  and  in  the  end  worked 
his  ruin.  She,  however,  lavished  numerous 
favors  upon  him  throughout  her  reign,  per- 
mitting him  to  send  out  and  command 
various  expeditions  to  the  New  World.  His 
vessels  scoured  the  seas  in  privateering  enter- 
prises, which  at  once  gratified  his  inborn 
hatred  of  Spain  and  helped  to  provide  the 
means  for  his  various  ventures  in  Virginia. 
Raleigh  was  in  Ireland  when  the  Armada 
(1588)  appeared  in  English  waters;  but  he 
hastened  to  the  south  of  England  to  super- 
intend the  coast  defense,  and  was  present 
with  the  fleet  throughout  that  week  of  toil 
and  triumph.  In  June,  1596,  he  sailed  in 
the  expedition  under  Howard  and  Essex  to 
Cadiz,  and  it  was  his  counsels  that  governed 
the  whole  plan  of  action  that  for  a  second 
time  shattered  the  naval  power  of  Spain. 
Raleigh  continued  to  enjoy  the  favor  of 
Elizabeth  until  her  death  in  1 603 ;  but  James 
I  came  to  the  throne  with  deep-seated  preju- 
dices against  the  gallant  courtier,  and  in  a 
short  time  stripped  him  of  his  offices. 
Raleigh  was  also  arrested  and  tried  for 
taking  part  in  a  conspiracy  against  the  king's 
life,  the  only  witness  against  him  being  the 
miserable  Lord  Cobham,  who  made  and 
unmade  his  eight  different  charges  with  such 
facility  as  to  make  them  of  no  value  at 
all.  "  But  one  thing,"  says  Kingsley,  "comes 
out  of  the  infinite  confusion  and  mystery  of 
this  dark  Cobham  plot,  and  that  is  Raleigh's 
innocence."  He  was,  however,  condemned 
to  death,  and  only  on  the  scaffold  was  his 
sentence  commuted  to  imprisonment  for 
life.  After  remaining  in  London  Tower  for 
13  years  Raleigh  was  released  for  the  pur- 
pose of  leading  an  expedition  to  the  Orinoco 
River,  in  search  of  a  gold-mine,  which,  he 
said,  existed  there.  He  pledged  himself  not 
to  come  into  collision  with  Spain ;  but  some 
of  his  men,  while  he  was  sick  aboard  his 
ship,  attacked  a  Spanish  village  and  burned 
it  to  the  ground.  Raleigh  returned  to  Eng- 
land without  finding  the  mine,  and  was 
rearrested  and  executed  under  the  sentence 
which  had  never  been  revoked.  The  speech 
he  made  on  the  scaffold  was  a  masterpiece 
of  eloquence.  "As  he  stood  there  in  the 
cold  morning  air,"  says  Mr.  Gosse,  "he  foiled 
James  and  Philip  at  one  thrust,  and  con- 
quered the  esteem  of  all  posterity."  He 
asked  to  see  the  axe,  and,  touching  the  edge, 
said:  "This  is  a  sharp  medicine,  but  it  is 
a  sure  cure  for  all  diseases."  His  History  of 
the  World,  written  during  imprisonment,  was 
a  monumental  work.  He  was  executed  at 
London,  Oct.  29^  1618. 


Ralph,  Julian,  an  American  journalist, 
war-correspondent  and  author,  was  born  in 
New  York  City  in  1853.  His  journalistic 
career  was  very  brilliant.  He  served  in  turn 
on  the  staff  of  the  New  York  Daily  Graphic, 
the  New  York  Sun,  the  New  York  Journal 
and  the  London  Daily  Mail.  He  was  present 
during  the  Greco-Turkish  War  in  1893  and 
the  Boer  War  in  1899.  He  died  in  1903.  Mr. 
Ralph  is  the  author  of  the  following  works  as 
well  as  of  numerous  shorter  contributions 
to  magazines:  On  Canada's  Frontier;  Our 
Great  West;  Dixie;  Alone  in  China;  and 
Towards  Pretoria. 

Ram,  an  ironclad  ship  with  a  heavily- 
armored  stem,  projecting  in  the  form  of  a 
beak  below  the  water-line,  intended  to  run 
into  and  sink  an  enemy's  vessels.  In  action 
the  ram  is  propelled  at  full  speed  against 
her  antagonist,  and,  if  she  succeeds  in  striking 
her  fairly,  the  blow  is  supposed  to  be  suffi- 
cient to  crush  in  her  side  and  sink  her 
immediately.  The  ram  was  first  employed 
during  the  Civil  War  in  the  action  at 
Norfolk  Roads  in  1862,  when  the  Federal 
frigate  Cumberland  was  sunk  by  the  Con- 
federate ram  Virginia. 

Rama  (rd'md),in  Hindu  mythology,  is  the 
name  common  to  three  incarnations  of 
Vishnu  as  Parasurama,  Rama-chandra  and 
Balarama.  See  VISHNU. 

Ramayana  (rd-md'yd-nd)  is  one  of  the  two 
great  epics  of  India,  the  other  being  Mahdbh- 
drata.  Its  subject  is  the  story  of  Rama, 
and  its  reputed  author  is  Valmiki,  who  is 
said  to  have  taught  his  poem  to  the  two 
sons  of  Rdma.  Although  the  statement  is 
doubtful,  it  is  certain  that  Valmiki  was  a 
real  personage  and  that  the  Ramayana  was 
not,  like  the  Mdhdbhdrata,  the  creation  of 
different  minds  at  various  epochs.  As  a 
poetical  composition,  the  Ramdyana  may 
safely  be  called  the  great  poem  of  India. 

Ramee,  Louise  de  la  (known  by  her  pen- 
name  of  Ouidaj,  English  novelist  of  French 
extraction,  was  bom  at  Bury  St.  Edmunds 
in  1840.  Little  is  known  of  her  early  life 
or  education  oeyond  the  fact  that  she  was 
brought  up  in  .London,  where  she  began  in 
the  sixties  to  write  for  Colburn's  New 
Monthly  and  other  magazines.  Her  pen- 
name  was.  it  is  said,  suggested  by  the  efforts 
of  a  child-sister  to  call  her  Louise.  Her 
first  novel,  Granwlle  de  Vigne,  appeared  in 
book  form  in  1803,  and  she  was  a  most  indus- 
trious and  prolific  wnter.  Her  novels  dealt 
with  all  pnases  of  European  society,  some 
of  her  themes  being  treated  with  cleverness 
and  skill,  often  with  cynical  railing  at  the 
weaknesses  of  her  characters.  Her  early 
stories  were  extravagantly  romantic;  but 
she  shed  her  passionate  exuberance  and  be- 
came stronger  as  a  writer,  though  inclined 
to  the  reckless  and  tragic.  She  for  30 
years  made  her  home  in  Italy,  where  the 
scenes  of  many  of  her  novels  are  laid.  Her 
best-known  stories  are  Under  Two  Flags, 
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Othtnar,  Moths  and  Wanda.  She  died  on 
Jan.  25,  1908. 

Rameses  (ram'  $-sez),  Egyptian  monarchs 
of  whom  two,  the  first  and  the  second,  were 
especially  famous.  It  is  usual  to  identify 
the  warrior-king  Rameses  II  with  the  Phar- 
aoh who  oppressed  the  children  of  Israel  so 
sorely  and  Rameses  III  with  the  Pharaoh 
of  the  Exodus,  although  there  is  consider- 
able difficulty  in  the  identification.  The 
mummy  of  Rameses  II  was  found  in  1881 
and  that  of  Rameses  III  in  1886. 

Ramession  or  Ramesseum.  The  Rames- 
sion  was  built  by  Rameses  the  Great  in  the 
1 5th  century  B.  C.  on  the  opposite  bank  of 
the  Nile  from  Luxor  and  Karnak,  and  nearly 
as  large  as  the  former.  It  is  the  only  temple 
entirely  constructed  under  the  reign  of  one 
king.  The  Ramession  is  in  a  bad  state  of 
ruin,  and  very  little  has  been  left  even  of 
its  material ;  but  it  still  is  quite  easy  to  trace 
the  general  plan,  Two  great  pylons  flank 
the  main  entrance;  the  two  are  226  feet 
wide  but  the  upper  part  is  gone.  This  opens 
into  a  peristylar  court  which  formerly  had 
a  double  colonnade  on  two  sides  at  least. 
A  colossal  statue,  56  feet  high,  of  Rameses 
seated  is  at  the  further  end  facing  backs  of 
pylons  Another  court,  grander  than  the 
first,  with  porticos  to  left  and  right,  each 
having  a  double  range  of  columns,  is  adjoin- 
ing. The  entrance  to  this  is  effected  through 
a  grand  doorway.  Osind  figures,  3 1  feet  high, 
formed  a  row  on  each  side  of  the  entrance; 
many  still  remain.  Next  to  this  is  a  vesti- 
bule which  is  reached  by  three  flights  of 
steps;  this  is  ornamented  by  two  colossal 
busts  of  Rameses  and  a  row  of  columns. 
From  this  three  large  doorways  of  black 
granite  lead  to  the  hypostyle  hall,  which 
measures  136  feet  wide  and  103  feet  long. 
Forty-eight  columns  support  the  roof,  with 
the  mode  of  lighting  the  same  as  that  at 
Karnak.  The  ceiling  is  painted  blue  with 
golden  stars.  Beyond  the  hall  are  wide 
chambers,  each  having  a  roof  supported  by 
eight  columns.  Back  of  these  are  smaller 
chambers  with  only  four  columns.  Around 
these  are  gathered  still  smaller  rooms  which 
have  been  suggested  by  some  as  having  been 
used  by  students  that  came  to  the  Rames- 
sion to  study.  There  is  supposed  to  have 
been  a  library  here  also. 

Ramillies,  (ra'wie'ye'),  a  village  of  Bra- 
bant, Belgium,  is  memorable  as  the  place 
near  which,  on  May  23,  1706,  the  French 
forces  under  Villeroy  and  the  elector  of 
Bavaria  were  defeated  by  Marlborough. 
This  victory  compelled  the  French  to  give 
up  the  whole  of  the  Spanish  Netherlands. 

Ram'say,  David,  an  American  physician 
and  historian,  was  born  in  Lancaster  County, 
Pa.  April  2,  1749,  and,  after  graduating 
at  Princeton  College,  studied  medicine  and 
entered  upon  practice  at  Charleston,  S.  C., 
two  or  three  years  before  the  Revolutionary 
War.  After  the  capture  of  Charleston  by  the 


British  he  was  kept  as  a  hostage  at  St. 
Augustine  for  nearly  a  year;  and  at  the 
close  of  the  war  was  chosen  a  member  of  the 
Continental  Congress.  Besides  medical  es- 
says and  other  works  he  publish  d  a  History 
of  South  Carolina  and  a  History  of  the  A meri- 
can  Revolution.  Dr.  Ramsay  was  a  member 
of  the  South  Carolina  legislature  for  several 
years  before  his  death,  which  took  place  at 
Charleston,  S.  C.,  May  8,  1815. 

Ramsay,  Sir  William,  K.  C.  B.,  F.  R.  S., 
professor  of  chemistry  at  University  College, 
London,  was  born  in  18152  at  Glasgow,  Scot- 
land, and  early  distinguished  himself  by 
researches  into  the  constituents  of  air  while 
acting  as  professor  of  chemistry  in  Univer- 
sity College  at  Bristol,  of  which  he  became 
principal  in  1881.  Six  years  later  he  was 
appointed  to  his  present  post,  where  he  has 
with  great  success  pursued  his  investiga- 
tions and  researches,  the  practical  fruit  of 
which  led  him  in  1893.  ^n  conjunction  with 
Lord  Rayleigh,  to  discover  the  element 
argon  and,  later,  the  gaseous  element  helion. 
Sir  William  also  detected  in  the  air  the 
heretofore  unknown  elements  to  which  he 
has  given  the  Greek  names  of  neon,  krypton 
and  xenon;  he  has,  moreover,  shown  the 
transformation  of  the  radium  emanation 
into  helium,  neon  and,  probably,  argon  and 
the  more  than  likely  change  of  copper  into 
lithium  and  sodium.  In  1904  Sir  William 
was  awarded  the  Nobel  prize  in  chemistry. 
He  died  July  23,  1916.  Besides  issuing  several 
textbooks  on  chemistry,  Sir  William  has 
translated  Beilstein's  Qualitative  Analysis  and 
published  a  treatise  on  The  Gases  of  the 
Atmosphere. 

Ramsey  (ram'zi),  Alexander,  United 
States  senator  and  governor  of  Minnesota, 
was  born  near 
Hamsburg,  Pa., 
Sept.  8,  1815, 
where,  after 
studying  law, 
he  began  to  prac- 
tise in  1839,  and 
took  part  in  the 
fcllo\ving  year  in 
the  Harrison  and 
Tyler  campaign. 
In  1843  ne  was 
elected  to  Con- 
gress in  the  Whig 
interest ;  from 
1849  to  1853  ne 
was  governor 
of  Minnesota 
Territory;  and 
ALEXANDER  RAMSEY  again  served 
Minnesota  from  1859  to  1863,  when  it  had 
become  a  state.  He  at  one  time  also  was 
mayor  of  St.  Paul,  and  from  1863  to  1875 
was  United  States  senator.  In  1879  he 
became  secretary  of  war  in  the  Hayes 
administration.  He  afterwards  acted  as 
a  member  of  the  Utah  and  other  com- 
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missions.  His  death  occurred  on  April  22, 
1903. 

Ranch'ing,  the  business  of  cattle-raising 
in  the  unsettled  regions  of  the  west.  The 
name  is  derived  from  rancho,  Spanish  for 
mess  or  messroom.  The  special  feature  of 
ranching  is  that  cattle  are  kept  in  a  half- 
wild  state,  being  allowed  to  range  over  a 
great  deal  of  ground,  such  pasture  as  they 
can  find  being  their  only  food.  The  life  of 
ranchmen,  generally  called  cowboys,  is  not 
so  wild  and  free  as  it  once  was,  but  still  has 
great  charms  for  many  different  classes  of 
young  men.  The  term  ranch  has  come  to 
be  applied  throughout  the  west  not  merely 
to  stockranges,  but  to  all  kinds  of  farms. 

Rand,  Theodore  Harding,  D.C.L.,  was 
born  at  Cornwallis,  Nova  Scotia,  on  Feb. 
8,  1835.  Devoting  his  life  to  education,  he 
organized  the  free,  public  schools  both  of 
Nova  Scotia  and  of  New  Brunswick,  and 
has  been  principal  of  Woodstock  College 
and  chancellor  of  McMaster  University,  in 
the  founding  of  the  latter  of  which  he  was 
largely  interested. 

Ran'dall,  James  Ryder,  poet-journalist, 
was  born  in  Baltimore,  Md.,  in  1839.  He 
was  the  author  of  numerous  poems,  col- 
lected in  one  volume  in  1908,  but  the  most 
famous  of  his  compositions  is  Maryland, 
My  Maryland.  This  war-poem  was  writ- 
ten in  the  heat  of  passion  in  the  Civil  War, 
and  its  success  was  instantaneous.  Dr. 
Holmes  wrote  to  Randall  that  he  wished 
he  might  have  been  able  to  'do  for  his  own 
Massachusetts  what  Randall  had  done  for 
Maryland.  He  died  in  the  early  part  of 
1908. 

Randall,  Samuel  J.,  American  states- 
man, was  born  at  Philadelphia,  Pa.,  Oct. 
10,  1828,  and,  after  spending  a  number  of 
years  in  mercantile  business  in  his  native 
city,  was  elected  to  Congress  as  a  Democrat 
in  October,  1862.  He  held  this  position  — 
being  re-elected  every  two  years  —  to  his 
death,  which  took  place  at  Washington, 
D.  C.,  April  13,  1890.  After  the  death  of 
Speaker  Kerr  in  1876  Randall  was  elected 
to  fill  the  unexpired  term.  He  was  also 
chosen  speaker  of  the  house  in  1877  and 
1879.  Throughout  his  congressional  career 
Mr.  Randall's  ability  and  ( integrity  were 
conceded  by  men  of  all  parties,  and  he  was 
held  in  the  highest  esteem  by  his  fellow- 
congressmen.  He  was  a  Democrat  who 
upheld  protection. 

Ran'dolph,  Edmund  J.,  an  American 
statesman,  was  born  at  Williamsburg,  Va., 
Aug.  10,  1753,  and  after  legal  study  was 
admitted  to  the  Virginia  bar.  In  1776  he 
helped  to  frame  the  constitution  of  Virginia, 
and  became  its  first  attorney-general.  He 
was  governor  from  1786  to  1788,  and  was 
a  member  of  the  convention  which  framed 
the  constitution  of  the  United  States.  In 
1789  he  entered  Washington's  cabinet  as 
attorney-general,  and  in  1794  was  ap- 


pointed secretary  of  state  to  succeed  Jeffer- 
son. He  resigned  in  the  following  year  on 
account  of  some  misunderstanding  with 
President  Washington  and  his  colleagues  in 
reference  to  the  Jay  treaty.  He  died  in 
Virginia,  Sept.  13,  1813. 

Randolph,  John,  of  Roanoke,  was 
born  at  Cawsons,  Va.,  June  2,  1773.  He 
was  a  second  cousin  of  Edmund  Randolph, 
and  boasted  Pocahontas,  the  Indian  princess, 
among  his  ancestors  In  1799,  though  only 
36,  he  entered  Congress  and  continued  a 
member,  with  the  exception  of  two  terms, 
until  1825,  when  he  was  chosen  United 
States  senator  and  occupied  a  seat  for  two 
years,  during  which  he  fought  a  duel  with 
Henry  Clay  In  1830  he  was  appointed 
minister  to  Russia,  but  returned  home  next 
year,  and  in  1832  was  once  more  elected 
to  Congress.  Before  taking  his  seat,  how- 
ever, he  died  of  consumption  at  Philadelphia, 
June  24.  1833,  having  provided  in  his  will 
for  the  freedom  of  his  slaves,  some  300  in 
number.  During  Randolph's  long  public 
career  he  was  distinguished  alike  for  wit, 
loquence  and  eccentricity,  and  was  more 
talked  and  written  about  than  any  public 
man  of  his  times  many  of  his  sallies  and 
pungent,  utterances  are  still  quoted. 

Randolph,  Peyton,  was  born  in  Virginia 
in  1723,  and,  alter  studying  law  in  London, 
was  appointed  attorney-general  of  Virginia 
by  the  king  in  1748.  He  was  president  of 
the  continental  congress  when  it  first  met 
at  Philadelphia  in  1774,  but  resigned  on 
account  of  ill  health.  He  again  took  his 
seat  as  a  member  when  it  reassembled  on 
the  icth  of  May,  1775,  but  died  at  Phila- 
delphia in  October. 

Rangoon',  capital  of  Lower  Burma,  is 
situated  on  Rangoon  River,  about  20  miles 
from  its  entrance  into  the  Gulf  of  Martaban. 
The  present  city  is  mostly  of  modern  con- 
struction, having  been  built  since  the  Eng- 
lish took  possession  in  1852.  The  town 
extends  along  the  left  bank  of  the  river, 
the  docks  being  opposite,  at  the  suburb  of 
Da-la  on  the  other  side.  A  town  has  ex- 
isted since  the  6th  century  B.  C.,  but  it  was 
called  Dagon  till  taken  by  Alombra,  the 
Burmese  sovereign,  toward  the  end  of  the 
1 8th  century.  That  prince  rebuilt  the 
place,  and  called  it  Rangoon.  The  foreign 
trade  of 'the  city  l'n  1906  exceeded  21  million 
rupees.  Population  289  432. 

Ran'jit  Singh,  founder  of  the  Sikh  king- 
dom in  the  Punjab  of  India,  was  born  on 
Nov.  2,  1780,  his  father  being  a  Singh  chief 
and  the  head  of  one  of  the  12  military 
organizations  of  the  Singhs  or  Sikhs.  When 
he  was  six,  his  father  died;  and  at  an  early 
age  he  began  to  show  both  a  desire  and 
capacity  to  rule.  After  the  Emir  of  Afghan- 
istan had  given  hina  the  province  of 
Lahore,  he  directed  all  his  energies  to 
founding  a  kingdom  which  should  unite  all 
the  Singh  provinces  under  his  personal 
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rule.  This  object,  after  many  severe  con- 
flicts, he  accomplished,  thus  becoming  the 
ruler  of  an  extensive  territory,  with  a  well- 
trained  army  of  70,000  men.  In  1836  his 
army  was  totally  defeated  by  the  Afghans, 
but  this  defeat  did  not  affect  his  power  over 
any  of  the  territory  he  had  acquired,  and 
his  long  reign  was  not  disturbed  by  a  single 
revolt.  He  died  on  June  27,  1839.  He 
could  neither  read  nor  write,  yet  his  signal 
ability  and  energy,  united  with  a  rare  mod- 
eration, are  without  a  parallel  in  Asiatic 
history, 

Ranke  (rdn'ka).  Leopold  von,  one  of  the 
greatest  of  Geitnan  historians,  was  born  at 
Wiehe,  about  half-way  between  Gotha  and 
Halle,  Deo.  21,  1795.  Although  he  studied 

g'lilology  and  theology  at  Berlin  and 
alle,  his  chief  thoughts  were  directed  to 
history,  for  the  study  and  writing  of  which 
he  possessed  a  rare  genius.  His  historical 
works,  nearly  50  in  number,  show  remarka- 
ble skill  in  grouping  events  in  proper  order 
and  placing  them  before  the  reader  in  so 
clear  and  vivid  a  manner,  that  be  can 
readily  see  them  in  connection  with  all  their 
causes  and  reiaticns  Although  Ranke 
•was  over  90  when  he  died,  he  could  not  have 
accomplished  what,  he  did,  had  he  not  been 
a  man  of  such  great  industry  and  applica- 
tion, with  a  marve'ous  memory  and  excel- 
lent judgment  as  to  the  value  of  historical 
material.  Though  his  style  is  not  brilliant, 
it  is  sufficiently  clear  and  interesting.  Per- 
haps the  most  popular  of  his  works  is  his 
History  of  the  Popes,  so  brilliantly  reviewed 
by  Macaulay,  in  the  Edinburgh  Review  of 
September,  1840.  Ranke  continued  to 
lecture  in  the  University  of  Berlin  until 
1872,  and  died  there  on  May  23,  1886. 

Ran'som,  Matthew  Whitaker,  United 
States  senator  from  1872  to  1895  and 
United  States  minister  to  Mexico  (1895-97), 
was  born  in  Warren  County,  N,  C.,  Oct.  8, 
1826,  and  educated  at  the  University  of 
North  Carolina.  In  1852  he  was  elected 
attorney-general  of  his  state,  and  from 
1858  to  1862  was  a  member  of  its  legislature. 
In  the  Civil  War  he  ranged  himself  on  the 
southern  side,  and  from  lieutenant-colonel 
he  rose  to  be  major-general,  and  was  one 
of  those  who  surrendered  at  Appomattox. 
He  died  in  1904. 

Raphael  (raf'a-el)  or  Raffaello  Santi 
or  Sanzio,  called  by  his  countrymen  II 
Diyino  or  The  Divine,  is  ranked  by  universal 
opinion  among  the  greatest  of  painters.  He 
was  born  at  Urbino,  Italy  March  28,  1483, 
and  after  the  death  of  his  father,  who  was 
his  first  instructor,  he  was  placed  under 
Perugino  (q.  v.)  the  most  distinguished 
painter  of  the  period,  who  was  then  engaged 
on  important  works  in  Perugia.  In  1504 
Raphael  visited  Florence  where  he  remained 
until  1508,  and  then  went  to  Rome  on  the 
invitation  of  Pope  Julius  II  (q.  v.~).  His 
celebrated  frescoes  in  the  Vatican  and 


numerous  important  works  were  then  com- 
menced. The  works  of  Raphael  are  gen 
erally  divided  into  three  classes :  his  first 
style,  when  under  the  influence  of  Perugino's 
manner;  his  second,  when  he  painted  at 
Florence  from  1504  to  1508;  and  his  third 
style,  shown  in  the  works  executed  by  him 
after  he  settled  in 
Rome.  Each  style 
has  its  peculiar 
features  and  de- 
voted admirers. 
An  admirable  ex- 
ample of  the  first 
style  is  the  noble 
Betrothal  of  the' 
Virgin.  The  great 
pictures  of  his 
second  period  are 
the  Ansidei  Ma- 
donna, the  Grand- 
Ducal  or  Pitti 
Madonna  and  the 
Madonna  with  the 
RAPHAEL  SANZIO  Gold-finch.  The 
supreme  creations  of  his  third  manner 
are  the  wall-paintings  in  the  Vatican, 
the  Sistine  Madonna  and  The  Transfigura- 
tion. Those  who  incline  to  art  employed 
in  the  service  of  religion  prefer  the  first 
manner,  as  embodying  purity  and  religious 
feeling.  His  ast  manner,  perfected  when 
the  taste  for  classical  art  and  learning  was 
excited  by  the  discovery  of  numerous  works 
of  the  classic  period,  is  held  by  many  as 
correctly  embodying  the  highest  art;  while 
his  Florentine  style  is  especially  admired 
by  some  as  showing  his  powers  freed  from 
the  imitation  of  Perugino  and  as  yet  un- 
affected by  the  conventionalism  of  classic 
art.  In  each  of  these  different  styles  he  has 
left  works  of  great  excellence.  He  died  at 
Rome,  April  6,  1520. 

Rap'pahan'nock,  a  river  of  Virginia,  rises 
in  the  Blue  Ridge  of  the  Alleghany  Moun- 
tains and  flows  southeasterly  into  Chesa- 
peake Bay,  its  total  length  being  about  250 
miles.  The  chief  branch  is  the  Rapidan; 
and  these  rivers  were  the  scenes  of  des- 
perate battles  during  the  Civil  War,  the 
most  noted  being  Burnside's  repulse  at 
Fredencksburg  in  the  winter  of  1862-3. 

Raspberry  (r&z'ber-ry),  species  of  Rubus, 
the  bramble  genus  and  a  member  of  the 
rose  family.  Associated  in  the  genus  with 
raspberries  are  blackberries  and  dewberries. 
The  original  garden  raspberries  are  R.  idceus, 
natives  of  Europe,  but  now  said  to  be  almost 
out  of  cultivation  in  the  United  States.  The 
parent  of  the  black  raspberries  of  the  gar- 
dens is  R.  occidentalis ,  common  in  this 
country:  while  the  parent  of  some  of  the 
red  raspberries  is  P..  strigosus,  common  in 
the  United  States,  especially  northward. 
Numerous  garden  varieties  have  been  culti- 
vated from  these  and  other  wild  species, 
chiefly  by  hybridizing.  Some  wild  raspber- 
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ries  are  exceedingly  ornamental  in  cultiva- 
tion, having  large  snowy  flowers,  chief  among 
which  is  R.  odoratus,  with  purple  flowers 
one  to  two  inches  in  diameter. 

Rat,  a  gnawing  animal  related  to  the 
mouse  and  of  similar  form,  but  larger.  Like 
mice,  rats  are  quick,  burrowing  and  noc- 
turnal in  habits.  The  brown  rat  is  about 
eight  or  nine  inches  long  without  the  tail. 
It  has  spread  over  the  civilized  world,  hav- 
ing originally  come  from  western  Asia.  It 
appeared  in  Europe  during  the  1 8th  century 
and  has  been  transported  by  ships  to  other 
countries.  It  is  commonly  called  the  Nor- 
way rat,  but  the  name  is  ill-advised,  because 
Norway  was  not  its  original  home.  The 
black  rat  is  smaller,  being  about  six  or  seven 
inches  long.  Its  original  home  is  believed 
\G  have  been  Persia.  It,  likewise,  by  migra- 
tion and  transportation  spread  around  the 
world,  but  it  is  less  fierce  than  the  brown 
rat,  and  is  driven  before  the  latter.  The 
wood,  trade  or  pack  rat  is  one  of  the  most 
interesting  members  of  the  family.  Innu- 
merable stories  are  told  of  its  pranks.  It 
is  distributed  generally  in  our  southern  and 
western  states,  and  is  also  found  in  Mexico 
and  British  Columbia.  It  builds  a  mound- 
like  nest  of  twigs,  grass,  leaves  and  bark, 
and  does  its  work  at  night.  It  is  a  large 
rat,  the  color  a  yellowish-gray,  with  under 
parts  and  feet  white,  eyes  and  ears  notice- 
ably large,  expression  mild  and  rabbit-like. 
The  cotton-rat  of  the  south,  a  small  yellow- 
ish-brown rat,  is  very  greedy  and  destruc- 
tive. The  marsh-rat,  about  the  size  of  the 
preceding,  is  a  great  swimmer,  sometimes 
makes  its  nest  among  reeds,  and  shows  close 
relationship  to  the  muskrat.  The  kangaroo- 
rat,  a  pouched  rat,  is  a  beautiful  little  crea- 
ture, found  in  the  arid  regions  of  our  south- 
west. It  is  small;  has  a  tail  longer  than 
its  body,  the  tail  being  tipped  with  a  brush 
and  used  as  a  rudder;  a  silky  coat  of  softest 
brown;  pointed  head,  long  whiskers,  outside 
cheek-pouches.  With  its  exaggerated  hind 
legs,  its  habit  of  hopping  about  thereon  with 
the  forepaws  tucked  up  under  the  chin,  it 
seems  a  miniature  kangaroo. 

Rat  Portage.     See  KENORA. 

Rat'tlesnake',  a  deadly-poisonous  snake, 
with  horny  rattles  on  the  tail.  The  rattles 
are  horny  rings  made  of  modified  scales,  so 
loosely  constructed  that  they  rattle  when 
the  tail  is  vibrated.  There  are  about  fifteen 
species,  exclusively  American.  These  snakes 
have  grooved  fangs  that  are  erected  when 
they  strike.  There  are  several  reserve  fangs 
on  each  side  to  replace  those  that  may  be 
broken.  The  common  rattlesnake  of  the 
eastern  United  States  extends  from  Maine 
to  Texas.  It  attains  a  length  of  four  feet, 
and,  exceptionally,  may  have  as  many  as 
twenty-three  rings  in  the  rattle.  The  color 
is  yellowish  brown  of  various  shades,  with 
three  rows  of  irregular  brown  blotches;  the 
tail  is  black.  They  are  naturally  sluggish, 


and  do  not  attack  unprovoked.  Their  food 
is  rabbits,  rats,  squirrels  and  other  small 
animals.  The  prairie  rattlesnake  or  massa- 
sauga  is  smaller  and  darker  colored.  It  is 
common  in  grassy  meadows  where  not  exter- 
minated. Several  other  kinds  are  found 
west  of  the  Mississippi  and  in  South  America, 
some  attaining  a  length  of  seven  feet  or 
more.  See  COPPERHEAD  and  MOCCASIN. 

Ratifies  (row'hes)  Hans  (The  Rough 
House)  is  an  institution  founded  and  man- 
aged by  Johann  Heinrich  Wichern  at  Horn, 
near  Hamburg,  in  connection  with  German 
home-missions.  It  partly  is  a  refuge  for 
neglected  children ;  partly  a  boarding  school 
for  the  moral  and  intellectual  education  of 
the  children  of  the  higher  classes ;  and  partly 
a  training-school  for  those  who  wish  to  be- 
come teachers  or  officials  in  houses  of  cor- 
rection etc.  It  was  opened  in  1831  and  has 
since  almost  grown  into  a  large  community. 
The  children  live  in  families  of  twelve,  each 
being  under  the  superintendency  of  an  ar- 
tisan, who  employs  the  children  in  indoor 
and  outdoor  labor  according  to  their  capa- 
bility. 

Ra'ven,  a  large,  crow-like  bird  in  the 
Old  and  the  New  World.  The  American 
raven  is  much  larger  than  the  crow;  upper 
part  of  a  glossy  black  with  green  and 
purple  reflections,  duller  below;  feathers  of 
throat  and  breast  fringe-like.  It  is  common 
in  the  west  and  northwest,  often  seen  soar- 
ing high  over  the  evergreens.  The  bulky 
nest  is  built  on  lofty  cliff  or  evergreen,  a 
well-made  structure  of  sticks  with  soft  lining 
of  sheep's  wool  and  fine  glasses,  the  same 
nest  being  used  year  after  year,  but  repairs 
being  made  for  each  new  brood.  The  little 
ones  have  considerable  white  mixed  with  the 
black.  Ravens  are  gregarious,  dwell  with 
any  birds  of  their  genera.  The  birds  are 
omnivorous.  Their  note  is  harsh  except 
during  the  breeding-season;  nevertheless 
they  can  be  taught  to  imitate  sounds. 

Raven,  The,  a  poem  by  Edgar  Allan  Poe, 
first  published  in  The  New  York  Mirror  on 
January  agth,  1845.  It  is  Poe's  most  famous 
work,  and  has  been  an  object  of  study  al- 
most from  the  day  of  publication.  Many 
stories  have  been  told  of  the  circumstances 
and  manner  of  its  composition.  Poe  him- 
self has  told  the  story,  but  few  critics  have 
been  willing  to  accept  his  statement.  There 
are  many  foreign  translations,  and  with 
French  students  especially  it  is  an  object 
of  great  admiration  and  study.  See  POE. 

Raven' na,  a  city  of  central  Italy,  situated 
in  the  midst  of  a  well-watered,  fertile  and 
finely  wooded  plain.  Ravenna  is  an  ancient 
city,  rich  in  monuments  of  art.  It  is  the 
fifth  Christian  century  surviving  to  the 
twentieth.  Besides  a  library  of  nearly  100,- 
ooo  volumes,  it  has  an  archaeological  museum 
and  educational  institutions.  The  city  prob- 
ably was  of  Umbrian  origin;  at  least  it  was 
an  Umbrian  city  when  it  passed  into  the 
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hands  of  the  Romans.  Augustus  made  it  a 
firstclass  seaport  and  naval  station,  and  400 
years  later  Emperor  Honorius  took  refuge 
there  and  made  it  the  capital  of  the  Roman 
empire.  It  attained  its  greatest  glory  under 
Theodoric  the  Ostrogoth,  whose  mausoleum 
is  outside  the  walls.  It  contains  the  tomb 
of  Galla  Placidia,  a  Roman  princess,  who 
lived  from  388  to  450  A.  D.,  and  was  the 
daughter  of  Theodosius  the  Great.  Dante 
died  there  in  1321,  and  his  ashes  remain 
there  still.  It  became  a  republic  in  the 
early  part  of  the  i3th  century,  but  was 
subject  to  Venice  from  1440  to  1509.  Then 
it  passed  into  the  hands  of  the  popes  and 
continued  under  their  domination  until  1860. 
Byron  resided  at  Ravenna  from  June,  1819, 
to  October,  1821.  Population  64,031. 

Raw'lins,  John  A.,  American  soldier,  was 
born  at  Galena,  111.,  Feb.  13,  1831,  where 
he  was  admitted  to  the  bar  and  commenced 
the  practice  of  law  in  1855.  He  was  ap- 
pointed adjutant-general  on  the  staff  of  Gen- 
eral Grant  in  1861,  and  with  scarcely  any 
interruption  he  was  with  Grant  in  all  his 
battles,  marches  and  campaigns,  rising  from 
captain  to  major-general.  He  died  on  Sept. 
9,  1869. 

Raw'linson,  George,  was  born  at  Chad- 
lington,  Oxfordshire,  in  1815,  and  after 
graduating  at  Oxford  was  elected  a  fellow 
and  tutor  in  Exeter  College.  In  1860  he 
published  his  notable  Bampton  lectures  on 
the  Historic  Evidence  for  the  Truth  of  the 
Christian  Records.  His  historical  works  cov- 
er nearly  the  entire  history  of  the  ancient 
orient,  commencing  with  an  edition  of  Hero- 
dotus, in  which  many  of  his  brother's  dis- 
coveries are  incorporated.  This  was  followed 
by  The  Five  Great  Monarchies  of  the  Ancient 
Eastern  World,  The  Sixth  Great  Oriental  Mon- 
archy, The  Seventh  .  .  .  Monarchy,  A  Manual 
of  Ancient  History  and  A  History  of  An- 
cient Egypt.  He  died  in  1902. 

Rawlinson,  Sir  Henry,  K.  C.  B.,  oriental 
scholar  and  diplomat,  was  born  at  Chad- 
lington,  Oxfordshire,  England,  April  n, 
1810.  He  entered  the  Indian  military  serv- 
ice in  1827,  and  served  in  Bombay  presi- 
dency until  1833,  when  he  was  appointed  to 
assist  in  reorganizing  the  army  of  the  Shah 
of  Persia.  During  the  six  years  he  spent 
in  that  country  he  began  to  study  the 
cuneiform  or  wedge-shaped  inscriptions,  and 
made  a  translation  of  the  famous  Behistun 
inscription  of  Darius,  which  he  published  in 
the  Journal  of  the  Asiatic  Society.  He  held 
command  of  Kandahar  during  1840-42,  and 
in  1844  was  appointed  political  agent  at 
Bagdad  and  consul-general  in  1851.  In  1858 
he  was  sent  to  Persia  as  British  minister.  In 
1871  he  became  president  of  the  Royal  Geo- 
graphical Society.  He  died  at  London, 
March  5,  1895.  He  wrote  England  and  Rus- 
sia in  the  East,  The  Cuneiform  Inscriptions 
of  Western  Asia,  Outline  History  of  Assyria 
etc.  See  CUNEIFORM. 


Ray'leigh    (rd'tt),  John  William  Strutt, 

BARON,  one  of  the  most  eminent  of  English 
physicists,  was  born  on  Nov.  12,  1842.  He 
was  educated  at  Trinity  College,  Cambridge, 
where  he  graduated  as  senior  wrangler  and 
Smith  prizeman  in  1865.  In  1879  he  suc- 
ceeded Clerk-Maxwell  as  professor  of  experi- 
mental physics  at  the  University  of  Cam- 
bridge, but  resigned  in  1884.  Later  he  suc- 
ceeded Tyndall  as  professor  of  physics  at 
the  Royal  Institution  in  London.  His  pro- 
found scholarship  is  well  illustrated  by  his 
Theory  of  Sound,  which  has  remained  a 
standard  ever  since  its  publication  in  1877-8. 
His  prodigious  activity  is  illustrated  by  his 
Scientific  Papers,  published  in  1901. 

Ra'zor-Shell,  a  long  bivalve-shell,  shaped 
like  a  razor-case  and  belonging  to  the  razor- 
clam.  The  shell  gaps  at  each  end,  and  from 
one  the  siphons  or  water-tubes  of  the  animal 
protrude.  This  animal  makes  vertical  bur- 
rows in  the  sand,  two  or  three  feet  deep,, 
and  ascends  and  descends  by  means  of  its 
foot.  Razor-shells  are  used  both  for  food 
and  bait. 

Read,  Opie,  American  novelist  and  jour- 
nalist, was  born  at  Nashville,  Tenn.,  Dec. 
22,  1852,  and  educated  at  Gallatin,  Tenn. 
He  began  newspaper  work  at  Franklin,  Ky., 
but  proceeding  west  made  Little  Rock,  Ark., 
his  home  for  about  ten  years,  where  he 
founded  and  edited  a  humorous  weekly,  The 
Arkansaw  Traveler.  He  subsequently  re- 
moved to  Chicago,  where  he  has  published 
successful  stories  dealing  with  southern  life. 
His  more  important  novels  include  A  Ken- 
tucky Colonel,  A  Tennessee  Judge,  An  Arkan- 
saw Planter  and  On  the  Suwanee  River. 

Read,  Thomas  Buchanan,  American  poet 
and  painter,  was  born  in  Chester  County, 
Pa.,  March  12,  1822,  and  after  spending  a 
year  or  two  in  the  studio  of  a  sculptor  in 
Cincinnati,  O.,  he  gave  his  attention  to 
painting,  entering  on  the  practice  of  that 
art  in  Boston  at  20.  In  1850  he  went  to 
Florence,  Italy,  where  he  continued  to  live, 
visiting  America  occasionally  until  his  death, 
at  New  York,  May  n,  1872.  He  won  con- 
siderable fame  as  a  portrait-painter,  and 
took  an  active  interest  in  the  cause  of  his 
native  land  during  the  great  Civil  War,  his 
most  popular  poem,  Sheridan's  Ride,  being 
written  during  that  conflict,  which  he  after- 
wards illustrated.  His  Wagoner  of  the  Alle- 
ghanies  was  written  in  1862,  and  read 
publicly  throughout  the  country  by  James 
E.  Murdock  for  the  benefit  of  the  sanitary 
commission. 

Reade,  Charles,  a  distinguished  English 
novelist,  was  born  at  Ipsden  House,  Oxford- 
shire, June  8,  1814.  He  received  his  educa- 
tion at  Oxford,  where  he  so  distinguished 
himself  as  to  secure  a  fellowship  in  1835. 
It  was  not  until  1850,  however,  that  he 
commenced  his  career  as  a  writer.  "I,"  he 
himself  tells  us,  "studied  the  great  art  of 
fiction  for  15  years  before  I  presumed  to 
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write  a  line  of  it,  writing  first  for  th«  stage  — 
about  13  dramas,  which  nobody  would 
play."  Apart  from  his  numerous  quarrels 
ana  lawsuits,  his  life  after  1852  is  a  record 
of  the  production  of  plays  and  novels  By 
the  former  he  generally  lost  money,  and 
by  the  latter  secured  both  money  and 
fame;  for,  in  spite  of  all  his  peculiarities 
and  defects,  he  showed  himself  a  story- 
teller of  rare  gifts  and  powers.  Among  his 
novels  are  Hard  Cash,  Never  Too  Late  to 
Mend,  Put  Yourself  in  His  Place  and  The 
Cloister  and  the  Hearth.  He  died  at  Shep- 
herd's Bush,  London.  April  u  1884.  his 
last  years  clouded  by  sorrow  and  ill-health. 
See  Memoir  by  Compton  Reade. 

Read'ing  is  a  subject  of  the  elementary 
school,  sometimes  called  reading  and  liter- 
ature. From  the  standpoint  of  the  aspects 
emphasized,  reading  sometimes  is  classified 
as  beginning  reading,  thought-reading  and 
appreciative  reading.  All  three  aspects  of 
reading  are  present  through  the  school 
course,  but  each  is  usually  emphasized  at 
a  different  time,  about  in  the  order  given. 

Beginning  Reading  is  the  title  given  to 
the  process  of  teaching  children  to  read  for 
the  first  time.  Usually  it  is  applied  to  the 
subject  in  the  first  schoolyear,  where  the 
main  difficulty  of  the  child  is  in  mastering 
the  mechanics  of  reading,  i.  e.,  associating 
(i)  the  new  and  strange  printed  forms 
with  (2)  oral  words  and  (3)  experiences 
already  within  his  command.  Printed 
words,  standing  for  experiences  the  child 
has  not  had,  are  preferably  omitted  at  this 
stage.  The  main  effort  is  to  get  the  child 
to  recognize  the  visual  forms  which  are 
the  equivalents  of  the  spoken  words  and 
experiences  he  knows.  There  are  two  gen- 
eral types  of  approach  in  getting  the  child 
to  master  the  visual  symbol.  (I)  The 
thought  -  methods  teach  thought -wholes, 
which  involve  teaching  (a)  a  word  (dog) 
or  (b)  a  group  of  words  (to  the  door)  or  a 
whole  sentence  (/  can  run)  as  a  unit  with- 
out attempting  to  break  the  unit  into 
parts.  The  experience,  the  spoken  words 
and  the  printed  word  or  group  of  words 
are  presented  together  until  the  child 
associates  the  three  elements  so  perfectly 
that  the  presentation  of  any  one  will  imme- 
diately recall  the  other  two.  Attention  to 
the  mechanical  and  phonetic  structure  of 
words  is  minimized  or  completely  omitted. 
The  main  reliance  is  upon  interesting  read- 
ing matter,  which  gives  the  child  a  motive 
for  associating  the  printed  symbols.  (II) 
The  phonetic  methods  teach  the  child  to 
get  the  pronunciation  of  printed  words  by 
getting  him  to  master  the  pronunciation- 
units  (letters,  syllables  or  phonograms) 
which  make  words.  If  the  child  can  get 
the  sound  out  of  a  printed  word,  that 
sound  will  correspond  to  a  spoken  word 
which  already  means  something,  so  that 
the  meaning  of  the  printed  word  becomes 


suggested.  Car*  has  to  be  taken  here  that 
the  printed  word  already  it  within  th« 
child's  vocabulary.  The  th«ory  U  that, 
when  the  fundamental  sounds  and  the 
letters  which  stand  for  them  are  mastered, 
the  child  will  be  abie  to  give  the  sound  to 
any  word  he  finds.  When  the  word  does 
not  happen  to  be  within  his  experience,  the 
meaning  has  to  be  given,  else  the  child 
will  be  merely  calling  sounds  which  have 
no  meaning  for  him.  Phonetic  methods  are 
more  artificial,  and  the  first  work  is  mechan- 
ical and  barren  of  interest,  so  that  repeti- 
tion must  to  some  degree  be  substituted 
for  the  interest  lost.  The  main  phonetic 
methods  which  have  been  used  in  this 
country  are  (a)  the  alphabetic  (b-u-1-l-i-o-n) , 
(b)  phonetic-alphabetic  (b-u-1-l-T-o-n) ,  (c) 
syllabicating  (bul'lion)  and  (d)  phono- 
gramic  (b-ull-ion)  methods.  The  first  and 
the  last  method  use  no  diacritical  marks. 
The  alphabetic  method  of  reading-by-spell- 
ing-the-same  was  used  in  this  country 
through  the  colonial  period.  It  was  sup- 
plemented by  work  with  syllables  (a-b,  ab; 
b-a,  ba;  etc.)  The  prevalent  phonetic 
methods  represent  a  mixed  use  of  the 
phonetic-alphabet  and  the  phonogramic 
method. 

Most  teachers  are  abandoning  diacritical 
marks  (5)  and  using  a  system  of  beginning- 
reading  which  combines  the  phonogram- 
method  with  the  thought-method,  (i) 
The  teacher  begins  with  a  whole  sentence 
which  is  of  interest  to  the  child  (Can  you 
throw  the  ball?).  Another  sentence  with  a 
varied  portion  is  also  taught  (Can  you 
catch  the  ball?).  The  meaning  is  made 
clear  by  acting  out  the  sentence.  Pictures, 
objects,  conversation  are  also  used  to  in- 
sure the  meaning,  as  the  case  demands. 
(2)  The  difference  in  the  meaning  and 
appearance  of  the  two  sentences  at  once 
gives  special  meaning  to  the  words  "throw" 
and  "catch."  "The  ball"  probably  is  first 
known  as  a  group,  "the"  being  isolated 
later.  (3)  When  each  word  is  given  its 
own  special  meaning,  the  phonogram  or 
natural  sound-unit  is  developed  where  the 
regularity  of  the  word  lends  itself  easily, 
as  in  "ball"  (b-all).  A  more  complex  word, 
as  "you,"  would  not  be  divided  but  would 
be  kept  as  a  whole  continuously.  (4)  The 
phonograms  known  would  be  reblended 
into  new  words.  Knowing  "c-an,"  "b-all 
and  "c-atch,"  the  child  could,  by  sound 
and  sight  analogy,  read  "c-all,"  "b-atch". 
etc.,  thus  quite  rapidly  extending  hi3 
vocabulary.  (5)  These  new  words  would 
be  made  into  sentences,  along  with  the 
old  words,  and  given  to  the  child  to  read 
so  that  they  would  give  him  thought. 
Generally  speaking,  an  irregular  word 
(through)  or  one  containing  a  phonogram 
not  yet  developed  for  the  child  (1-eague) 
would  be  given  to  the  child  as  a  sight- 
word  to  be  learned  as  a  whole,  if  it  should 
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appear  in  the  course  of  th«  ehild's  read- 
ing. The  final  aim  is  to  get  the  child  to 
recognize  a  strange  word  in  terms  of  the 
largest  familiar  units  in  it;  "milk-maid" 
might  be  seen  as  two  words;  "milk-y"  as 
a  word  and  a  letter;  "milk-er"  as  a  word 
and  a  phonogram;  " milk-i-ness "  as  a  word, 
a  letter  and  a  syllable.  In  the  actual  read- 
ing of  a  sentence  we  may  finally  read  our 
words  in  groups,  as  in  "The  boy  -  saw  - 
the  chair  -  in  the  house.''  • « • 

Thought-Reading  is  the  title  given  to  the 
reading  of  the  primary  grades  beyond  be- 
ginning-reading, when  the  bulk  of  the 
mechanics  is  mastered  and  the  main  effort 
of  the  teacher  is  to  get  the  children  to 
read  silently,  rapidly  and  accurately  for 
the  purpose  of  getting  the  thought  of  the 
printed  page. 

Appreciative  Rcad'ng  is  the  title  given  to 
the  reading  of  classic  literature,  mainly  in 
the  grammar  grades.  The  mechanics  have 
been  well-mastered  long  since,  and  the 
child  has  little  difficulty  in  getting  just  the 
intellectual  meaning  of  the  page,  and  now 
reads  aloud  to  get  an  appreciation  for  the 
feeling  of  the  poetry  or  prose. 

Special  Reading  Methods.  There  are  many 
special  ways  of  having  the  child  read  and 
these  special  methods  are  given  various 
titles.  Among  the  most  important  are  the 
following:  (a)  Oral  Reading,  reading  aloud, 
used  to  check  accuracy  of  pronunciation 
and  expression  of  thought  and  feeling;  (b) 
Silent  Reading,  used  to  increase  speed,  and 
representing  the  usual  way  of  reading  in 
ordinary  life;  (c)  Individual  Reading,  the 
main  method  of  the  school;  (d)  Concert- 
Reading;  the  entire  class  reading  aloud, 
used  for  drilling  on  sound,  otherwise  not 
frequently  used;  (e)  Prepared  Reading, 
where  the  child  has  studied  the  material 
in  advance  of  his  school  rendition;  (f) 
Sight-Reading,  reading  without  previous 
preparation  to  test  and  give  power  to  read 
new  matter  instantly ;  (g)  Intensive  Reading, 
where  the  child  reads  a  single  text,  master- 
ing every  difficulty  as  he  meets  it  with 
thoroughness;  (h)  Extensive  Reading,  where 
the  child  reads  many  books  depending  upon 
interesting  matter  and  context  to  get  the 
meanings  of  new  words  and  phrases;  (i) 
Supplementary  Reading;  reading  from  many 
texts  which  are  additional  to  the  main 
text.  Such  supplemental  texts  include  his- 
tory, nature,  geographical  and  other  readers 
with  varied  subject-matter. 

HENRY  SUZZALLO. 

Reading  (red' ing),  Pa.,  a  city,  county- 
seat  of  Berks  County,  on  the  left  bank  of 
the  Schuylkill,  60  miles  from  Philadelphia. 
It  is  pleasantly  situated  on  an  ascending 
plain,  and  draws  its  water-supply  from  the 
neighboring  hills.  The  principal  manu- 
factures are  iron  and  steel  works,  which 
include  many  rolling  mills,  forges,  foundries, 


furnaces  etc.,  but  its  railroads  and  machine 
shops,  potteries,  hosiery  and  knitting  mills, 
hat-factories,  paper  and  woodpulp  mills  are 
important.  Among  the  educational  institu- 
tions, beside  public  schools,  are  Reading 
Classical  School,  Reading  Academy  and 
Business  College,  Schuylkill  Seminary  and 
Mount  Saint  Michel's  Academy.  Reading 
has  an  admirable  system  of  parks,  fine 
churches  and  the  service  of  the  Pennsyl- 
vania and  Reading  railroads.  Many  of  the 
inhabitants  are  of  German  descent,  and 
half  the  newspapers  are  published  in  that 
language.  Population  06,071. 

Reap' ing-Machines  have  developed  far 
from  the  original  reaping-hook  or  sickle, 
which  was  used  among  the  ancient  Jews, 
Egyptians  and  Chinese.  Roman  Pliny  in 
23  A.  D.  spoke  of  a  reaping-machine  used 
by  the  Gauls,  which  in  fact  was  a  cart 
with  projecting  teeth,  in  which  the  ears 
were  caught,  and  then  plucked  by  hand. 
This  cart  was  pushed  from  behind  by  an 
ox.  But  Ogle's  machine,  invented  in  1822, 
was  the  first  reaping-machine  which  at  all 
resembled  the  modern  type.  Another 
fairly  successful  attempt  was  Bell's  machine 
of  1827.  These  machines  were  English. 
American  reaping-machines  date  from  1803; 
and  have  developed  much  more  efficiently 
than  the  English  types.  (See  MCCORMICK, 
CYRUS).  By  1850  very  efficient  reaping- 
machines  had  been  constructed.  They 
possessed  a  cutter  with  either  straight  or 
serrated  edge,  working  over  a  platform 
upon  which  the  grain  might  fall;  and  they 
were  drawn  from  the  side  by  horses.  The 
combination  of  binding  with  reaping  began 
after  1850.  Some  reaping-machines  are 
now  adapted  so  that  they  thresh  the  grain 
and  feed  it  into  bags  at  the  same  time 
that  they  are  cutting  off  the  heads.  Such 
machines  have  had  much  to  do  with  the 
success  of  large  formers,  who  can  compete 
by  means  of  their  machinery  to  advantage 
with  the  smaller  landholders.  Lawn- 
mowers  are  a  kind  of  side  development 
from  the  agricultural  reaping-machines. 
Even  vegetables,  such  as  peas,  are  now 
often  harvested  by  machinery.  The  or- 
dinary reaper  and  binder  for  wheat  cuts 
the  grain,  ties  it  in  neat  sheaves,  and 
throws  off  these  sheaves  in  bundles  of 
eight  or  ten,  ready  for  carting  to  the  barn. 

The  industrial  and  economic  effects  of  the 
reaper  can  not  be  overstated.  It  has  been 
said  that  in  the  American  Civil  War  it  did 
the  work  of  1,000,000  men  in  the  northern 
states,  releasing  350,000  men  for  military 
service.  Staiiton  in  1861  stated  that  to 
the  north  it  was  what  the  slave  was  to 
the  south.  Seward  averred  that  "the 
reaper  pushed  the  American  frontier  west- 
ward 30  miles  a  year."  President  Hughitt 
of  the  Chicago  and  Northwestern  Railway 
declares  that  "the  reaper  has  not  yet 
received  proper  recognition  for  its  develop- 
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ment  of  the  west."  Yet  even  its  work  in 
the  United  States  is  not  all.  It  is  used 
in  50  other  countries,  as  Algeria,  Argentina, 
Australia,  Canada,  Cape  Colony,  China, 
India,  Russia  and  Siberia,  and  "its  click 
has  become  the  music  of  an.  international 
anthem."  A  single  Russian  province  uses 
37,000  American  harvesters.  The  Ameri- 
can reapers  in  use  in  Europe  in  1907  did 
the  work  of  11,000,000  men.  The  romping 
of  wheat  costs  less  than  a  cent  a  bushel. 
Next  to  Russia,  among  foreign  countries, 
in  the  use  of  the  reaper  comes  Canada, 
Argentina  ranking  third. 

The  industry  has  attained  enormous  pro- 
portions. One  company  makes  over  700,000 
harvesting  machines  of  all  varieties  each 
year.  In  1911  it  sold  $108,000,000  worth. 
In  1909  American  farm  machines  worth 
$146,326,000  were  made.  The  harvester 
has  to  be  adapted  to  the  particular  condi- 
tions of  farming  in  different  countries  and 
to  the  peculiar  customs  of  their  farmers. 
Harvesters  must  be  adapted  to  big  horses 
in  France,  camels  in  Siberia,  oxen  in  India 
and  small  horses  in  Russia;  to  thecareful 
German  of  Wisconsin  and  to  the  rough 
ranchers  of  Argentina.  Consult  Casson's 
Romance  of  the  Reaper. 

Reaumur  (ra'o'mur'),  Ren^  Antoine 
Ferchault  de,  a  prominent  man  of  science 
in  France  during  the  first  half  of  the  i8th 
century,  was  born  in  1683,  and  died  in 
1757.  He  is  principally  remembered  as 
having  devised  the  thermometric  scale 
which  goes  by  his  name,  namely,  that  in 
which  the  temperature  interval  between 
melting  ice  and  boiling  water  is  divided 
into  80  degrees.  See  CELSIUS,  FAHRENHEIT 
and  THERMOMETER. 

R^camier  (rd'kd'myd'),  Jean  Frai^oise 
Julie  Adelaide  Bernard,  was  born  at 
Lyons,  Dec.  4,  1777.  She  grew  up  a  girl 
of  remarkable  grace  and  beauty,  and  at 
1 5  married  Jacques  Re'camier,  a  rich  banker 
of  Paris,  three  times  as  old  as  herself,  and 
immediately  entered  upon  a  career  of 
social  _  triumph  almost  without  a  parallel 
even  in  France.  Her  salon  was  soon  filled 
with  _  the  brightest  wits  of  the  literary  and 

Eolitical  circles  of  the  day,  and,  fortunately 
jr  herself,  she  was  possessed  of  a  tempera- 
ment that  saved  her  from  temptation  and 
almost  from  scandal.  She  had  a  warm 
affection  for  Madame  de  Stael.  When  the 
latter  was  banished  by  Napoleon,  Madame 
Re'camier  did  not  fail  to  give  the  exile 
her  warmest  friendship  and  sympathy.  In 
1806  the  ruin  of  her  husbancPs  fortune 
caused  her  to  visit  Mme.  de  Stael  at  Coppet, 
in  _  Switzerland,  and  while  there  she  met 
Prince  August  of  Prussia,  who  is  said  to 
have  been  the  only  one  of  all  her  admirers 
that  ever  touched  her  heart.  A  marriage 
was  arranged  between  them,  provided  a 
divorce  could  be  secured.  Re'camier  gave 
consent,  but  his  mild  remonstrance  so 


affected  the  wife  that  she  declared  she 
could  not  leave  him  in  his  adversity. 
Madame  Re'camier  died  at  Paris  of  cholera, 
a  disease  of  which  she  always  had  a  special 
dread,  May  u,  1849. 

Recep'tacle  (in  plants),  that  part  of  a 
stem-axis  upon  which  the  floral  organs 
are  inserted.  Usually  the  receptacle  becomes 
much  broader  or  more  prominent  in  some 
way  than  the  ordinary  axis.  Torus  is  an 
equivalent  word.  See  FLOWER. 

Rechabites,  The,  a  family  descended 
from  Hammath,  the  progenitor  of  the  house 
of  Rechab;  otherwise  known  as  the  Kenites 
(/  Chron.  ii:^5)-  It  is  recorded  in  Jeremiah 
(Jer.  xxxv)  that  the  prophet  took  some 
Rechabites  into  the  temple  and  offered 
them  wine  to  drink  and  that  they  declined 
on  the  ground  that  Jhonadab,  son  of 
Rechab,  their  ancestor,  had  commanded 
them  not  to  drink  wine  or  other  strong 
drink,  to  live  in  houses  or  to  sow  seeds 
or  plant  vineyards,  and  had  enjoined  them 
to  dwell  in  tents  all  tl  eir  ^ays.  It  appears 
from  other  passages  in  The  Bible  that  the 
Rechabites  were  a  peo-le  who  endeavored 
to  resist  the  customs  of  settled  life  in 
Palestine  by  maintaining  a  nomadic  ideal; 
that  they  existed  at  different  times  in  the 
northern  and  southern  kingdoms;  and  that 
they  were  especially  interested  in  the 
worship  of  Yhwh  [Yahweh  or  Jenovah]. 
Their  devotion  to  Yhwh  is  illustrated  by 
the  fact  that  all  known  names  of  indi- 
vidual Rechabites  include  the  divine  name. 
In  modern  times  such  societies  as  total 
abstinence  societies,  which  observe  some  of 
the  customs,  style  themselves  Rechabites. 

Reciprocity  (res't-pros'i-ty),  an  arrange- 
ment between  two  countries  charging  tariff- 
duties  against  other  countries,  to  admit  such 
articles  as  may  be  agreed  upon  into  each 
other's  ports  free  from  duty.  When  the 
McKinley  tariff-law  of  the  United  States 
was  passed  in  1890,  a  provision  giving  the 
president  discretionary  power  to  enter  into 
reciprocity  treaties  or  arrangements  with 
other  nations  was  made  one  of  its  leading 
features. 

Rec'lama'tion  of  Swamp-Lands.  The 
available  agricultural  lands  of  the  United 
States  are,  for  the  most  part,  occupied. 
With  a  rapidly  growing  population  and 
increasing  demand  for  agricultural  products, 
the  need  of  additional  farm-land  has  forced 
itself  on  the  attention  of  the  public  and  of 
the  national  government.  This  has  resulted 
in  the  vast  undertakings  of  the  government 
in  the  reclamation  of  arid  lands  by  irriga- 
tion. (See  IRRIGATION).  More  recently  the 
reclamation  of  swamp-lands  has  claimed 
attention.  The  area  which  has  been  brought 
under  cultivation  by  irrigation  approxi- 
mates 8,000,000  acres,  and  it  is  thought 
probable  that  12,000,000  acres  additional 
may  be  reclaimed  within  the  next  25  years. 
Investigation  shows  that  there  are  over 
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60,000,000  acies  of  swamp  and  overflowed 
lands  in  the  United  States.  It  Is  estimated 
that  already  as  large  an  area  of  lands  of 
this  character  has  been  reclaimed  by  drain- 
age mostly  by  the  effort  of  individuals, 
drainage-associations  and  states'  action,  as 
that  secured  by  irrigation,  and  that  the 
reclamation  of  a  much  larger  area  is  prac- 
ticable if  the  work  be  undertaken  by  the 
Federal  government.  It  is  well-known  that 
swamp-lands  which  have  been  successfully 
reclaimed  have  become  the  richest  of  agri- 
cultural lands.  If  it  were  possible  to  re- 
claim by  drainage  25,000,000  acres  of  these 
swamps,  the  land-values  of  the  country 
would  be  increased  by  more  than  $2,500,- 


now  are  under  cultivation.  The  complica- 
tions, however,  resulting  from  any  attempts 
on  the  part  of  private  parties  or  of  counties 
or  states,  arising  from  conflicting  rights  and 
benefits,  together  with  the  enormous  ex- 
pense which  must  be  incurred,  have  pre- 
vented the  undertaking  of  laige  projects. 
This  work  can  be  done  only  by  the  Federal 
government,  and  the  subject  has  secured 
the  attention  and  the  consideration  of  Con- 
gress, a  Federal  Drainage  Bill  having  been 
favorably  reported.  A  large  amount  of 
preliminary  work  has  already  been  accom- 
plished in  the  preparation  of  topographic 
maps  which  give  a  vast  amount  of  important 
information  concerning  slopes  and  drainage 


SWAMP-AREAS    IN   UNITED   STATES 
The  black  indicates  swamp-areas.     The  ruled  portion  'ndicates  areas  interspersed  with  swamps 


000,000.  If  subdivided  into  4o-acre  farms, 
these  swamps  would  supply  1,250,000  fam- 
ilies with  homes. 

Many  drainage  works  of  minor  impor- 
tance have  been  undertaken  by  individuals, 
corporations,  districts  and  states,  and  the 
work  of  _the  government  thus  far  has  been 
chiefly  in  aid  of  such  enterprises.  In 
Louisiana  much  important  work  has  been 
done  in  the  neighborhood  of  New  Orleans; 
in  Florida  near  the  Everglades;  in  Minne- 
sota and  North  Dakota  in  the  upper  valley 
of  Red  River;  in  Ind'ana  in  the  Kankakee 
Marshes;  and  in  California  in  the  lower 
Sacramento  Valley.  The  people  of  Illinois, 
of  lower  Minnesota  and  of  other  portions 
of  the  country  have  built  ditches  and 
•trained  considerable  areas  of  lands  which 


of  the  surface  of  the  land,  and  show  where 
the  swamps  occur,  their  relation  both  in 
distance  and  position  to  natural  drainage- 
channels  and  also  the  altitude  of  the  swamps 
as  referred  to  the  drainage  channels.  The 
Secretary  of  Agriculture  in  his  last  report 
says:  "Attention  has  been  given  to  the 
possibilities  of  drainage  in  the  delta-region 
of  the  lower  Mississippi  Valley.  The  com- 
pleteness of  the  levee  system  is  now  render- 
ing safe  the  expenditure  of  large  sums  for 
the  improvement  of  the  low,  flat  lands 
formerly  subject  to  overflow  by  the  Missis- 
sippi floods.  The  problem  of  the  reclama- 
tion of  swamp  tide-lands  along  the  Atlantic 
coast  has  received  special  attention  during 
the  last  year.  The  Everglades  of  Florida, 
Dismal  Swamp  in  Virginia,  the  Kankakee 
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Valley    in    Indiana    and    the    Red    River 
Valley  in   North   Dakota  hav  each  been  > 
subject  of  survey  and  study." 

The  map  here  given  shows  the  principal 
areas  of  swamp-lands  in  the  United  States. 

Reclus  (rd-klu').  Jean  Jacques  tlisee.  In 
1830,  a  whole  decade  before  Humboldt 
published  Cosmos,  his  successor  in  the 
science  of  geography  was  born  in  a  Protes- 
tant parsonage  in  the  village  of  Ste.  Foy-la- 
Grande,  near  Bordeaux,  France.  Having 
no  money  to  gratify  his  taste  for  travel, 
Reclus  was  forced  to  find  wonders  at  home. 
So  he  questioned  his  native  bogs,  moors 
and  streams  as  to  their  -world-old  adven- 
tures and  dug  for  the  answers.  He  had 
two  years  at  school  in  Berlin,  which  he 
spent  in  studying  the  natural  sciences  and 
in  learning  how  to  test  physical  phenomena. 
Returning  home,  he  got  into  politics  and 
into  trouble  and,  fortunately  for  the  world, 
was  sent  into  exile  by  Napoleon  III.  Fall- 
ing in  with  California  goldseekers,  he 
crossed  our  unexplored  region  of  plains  and 
mountains,  and  went  back  to  publish  a 
classical  description  of  it  that  made  him 
famous  in  science  and  literature  and  decided 
his  life-work.  He  was  past  40,  and  again 
in  exile  for  meddling  in  politics,  when  he 
wrote  La  Terre  (The  Earth).  This  was 
followed  by  The  Ocean.  Monumental 
works  in  themselves,  these  volumes  be- 
came merely  introductory  to  hjs  Geo- 
graphie  Umversellt  (21  volumes,  21,000 
pages)  that  has  been  translated  into  every 
modern  language.  It  was  his  life-work, 
occupying  him  from  the  age  of  40  to  66. 
The  work  differs  from  most  scientific 
treatises.  To  the  profoundest  knowledge 
and  exactness  Re"clus  brought  the  imagina- 
tion of  a  poet,  the  literary  style  of  a  Ruskin. 
Many,  indeed,  most  of  the  laws  governing 
natural  phenomena,  were  determined  before 
Reclus,  but  he  brought  them  ail  together 
and  unified  all.  He  summed  them  all 
up  in  this  image  of  the  earth  on  which  we 
live.  "A  grain  of  dust  in  the  fathomless 
abyss  of  creation,  ever  actuated  by  cease- 
less motion,  describing  in  ether  a  series  of 
elliptical  spirals,  whirling  with  the  velocity 
of  a  cannon-ball,  shooting  forward  with  the 
swiftness  of  light  and  rocking  back  and 
forth  in  its  headlong  flight — as  if  to  salute 
the  stars  in  passing.  ' 

Absolutely  scientific  in  its  last  analysis, 
only  a  poet  could  so  transform  dry  facts. 
This  great  work,  so  plain,  as  easy  to  under- 
stand as  a  book  of  travels,  as  fascinating 
as  a  collection  of  romances,  should  be 
among  the  first  to  be  purchased  by  any 
library,  however  small.  Re"clus  died  at 
Brussels  on  July  4,  1905.  No  biography  of 
him  has,  as  yet,  appeared  in  translation. 

Re'construc'tion  in  the  South.  The 
period  known  in  the  United  States  as 
Reconstruction  followed  hard  after  the 
Civil  War,  when  it  was  necessary  for  the 


southern  states  to  resume  their  place  in 
the  Union;  and  in  seeking  a  solution  of 
this  problem  the  president  and  Congress 
soon  were  widely  at  variance  President 
Johnson  adopted  the  theory  that  these 
states  had  never  lost  their  position  in  the 
Union;  and  that,  upon  a  renewal  of  their 
obligations  to  the  Federal  constitution  and 
the  laws  of  Congress,  they  were  entitled 
to  immediate  restoration  to  their  former 
relations  as  members  of  the  Union.  He 
accordingly  proceeded  to  establish  pro- 
visional governments  in  the  seceded  states, 
and  by  proclamation  set  forth  the  terms 
upon  which  these  states  would  be  recog- 
nized by  him  as  members  of  the  Union. 
One  of  these  requirements  was  the  ratifica- 
tion by  each  state  of  the  thirteenth  amend- 
ment to  the  Federal  constitution,  which 
had  been  adopted  by  Congress  in  February 
of  1865  and  abolished  slavery  throughout 
the  Union.  The  people  of  the  seceded 
states  proceeded  to  comply  with  the  presi- 
dent's requirements.  They  held  conven- 
tions, ratified  the  thirteenth  amendment, 
framed  new  constitutions,  and  elected  sena- 
tors and  representatives  to  Congress.  But 
Congress,  when  it  assembled  in  December, 
repudiated  the  restoration  policy  of  the 
president.  It  was  held  by  a  large  majority 
that  the  work  of  reconstruction  properly 
belonged,  not  to  the  president,  but  to 
Congress;  that  the  seceded  states  had  lost 
their  rights  as  members  of  the  Union;  and 
that  they  should  be  re-admitted  only  on 
such  conditions  as  would  secure  and  per- 
petuate the  results  of  the  war.  Meanwhile 
the  thirteenth  amendment  to  the  constitu- 
tion had  been  ratified  by  the  requisite 
number  of  states,  and  had  been  officially 
declared  to  be  a  part  of  the  constitution 
of  the  United  States.  Congress  now  pro- 
ceeded to  confer  citizenship  upon  the  freed- 
men  of  the  south.  The  Civil  Rights  Bill 
was  passed  over  the  veto  of  the  president. 
The  fourteenth  amendment  to  the  constitu- 
tion, which  included  this  and  some  other 
provisions,  was  also  adopted  and  submitted 
to  the  states  for  ratification  It  was  rati- 
fied by  Tennessee  in  1866,  and  that  state 
was  re-admitted  by  Congress  into  the 
Union.  The  othei  southern  states  rejected 
the  amendment.  At  length,  in  March,  1867, 
the  reconstruction  act  of  Congress  was 
passed  over  the  veto  of  the  president.  This 
act  defined  the  conditions  on  which  the 
southern  states  might  be  re-admitted,  one 
of  which  was  the  ratification  c  the  four- 
teenth amendment,  and  placed  tnese  states 
under  military  governors  until  these  condi- 
tions should  be  complied  with.  In  June 
and  July  of  1868  Arkansas,  Alabama, 
Georgia,  Florida.  Louisiana.  North  Caro- 
lina and  South  Carolina,  having  ratified 
the  amendment  acd  organized  state  govern- 
ments under  the  provisions  of  the  recon- 
struction act,  were  admitted  into  the  Union. 
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The  fourteenth  amendment,  having  been 
ratified  by  the  requisite  number  of  states, 
was  officially  declared  a  part  of  the  con- 
stitution on  July  28,  1868  The  fifteenth 
amendment  to  the  constitution  of  the 
United  States  was  adopted  by  Congress  in 
February  of  1869,  and  was  submitted  to 
the  states  for  ratification.  It  provided 
that  "the  right  of  the  citizens  of  the  United 
States  to  vote  shall  not  be  abridged  by  the 
United  States  or  any  state  on  account  of 
race,  color  or  previous  condition  of  servi- 
tude." Virginia,  Mississippi,  Texas,  and 
Georgia,  which  had  delayed  action  required, 
were  re-admitted  in  1870. 

During  all  this  period  affairs  in  the  south 
were  far  from  peaceful.  The  slaves  of 
yesterday  were  now  citizens  and  voters. 
In  their  utter  ignorance  they  often  became 
the  tools  of  corrupt  and  designing  men. 
Many  of  these,  known  as  carpet-baggers, 
came  from  the  north  and  took  advantage 
of  the  situation  to  further  their  own  selfish 
interests.  To  the  whites  of  the  south  con- 
ditions were  intolerable;  resistance  was 
inevitable  and  often  took  the  form  of  acts 
of  violence.  The  state  authorities  could 
maintain  themselves  only  by  invoking  the 
aid  of  the  general  government.  But  the 
interference  of  the  Federal  government  in 
state  affairs  has  ever  been  viewed  with 
distrust.  At  length  a  better  feeling  pre- 
vailed. The  leaders  of  the  south  asserted 
that  if  left  alone  they  would  carry  out  in 
good  faith  the  provisions  of  the  constitu- 
tion and  laws  of  Congress.  The  disabilities 
of  the  ex-Confederates  were  removed  by 
Congress  in  1872,  and  finally  President 
Hayes  in  1877  withdrew  the  Federal  troops 
from  the  southern  capitals  and  announced 
the  policy  of  Federal  noninterference  in 
state  affairs.  This  may  be  regarded  as  the 
close  of  the  reconstruction  period.  See 
CARPET-BAGGERS. 

Red' breast,  a  bird  belonging  to  the  fam- 
ily ot  the  Old  World  warblers.  It  is  well- 
known  in  the  British  Isles,  and  is  called 
robin-redbreast;  but,  it  should  be  noted, 
this  is  not  the  American  robin,  which  is 
a  thrush.  It  is  about  5$  inches  long,  olive 
brown  above,  with  the  throat  and  upper 
breast  a  reddish  orange.  The  abdomen  is 
dull  white.  It  occurs  solitary  or  in  pairs, 
and  rears  two  or  three  broods  a  season 
near  the  ground,  building  a  nest  of  dry 
leaves,  moss,  grass,  hair  and  feathers. 
The  eggs,  usually  five  in  number,  are 
grayish- white  speckled  with  rusty  red.  The 
English  robin-redbreast  is  quite  a  sociable 
bird;  it  dwells  close  to  the  haunts  of  man 
and  is  fond  of  household  dainties.  Its 
song  is  sweet  and  plaintive. 

Red-Cross  Societies,  a  federation  of  relief 
societies  in  the  different  countries  acting 
under  the  Geneva  convention.  The  original 
aim  of  the  societies  was  to  ameliorate  the 
condition  of  the  sick  and  wounded  in  time 


of  war.  They  had  their  origin  in  an  agita- 
tion begun  by  Jean  Dunant,  a  philanthropic 
citizen  of  Geneva,  who  in  1862  published  an 
account  of  the  suffering  he  had  seen  on  the 
battle-field  of  Solferino,  June  24th,  1859. 
He  attributed  much  of  the  suffering  to  the 
lack  of  provision  for  the  proper  care  of  the 
sick  and  wounded  and  suggested  that  soci- 
eties be  formed  in  the  different  countries  to 
collect  supplies  and  train  nurses  etc.,  in 
times  of  peace  tb  co-operate  with  and  assist 
the  regular  surgical  corps  in  time  of  war. 
The  Society  of  Public  Utility  in  Geneva  took 
up  the  suggestion.  In  the  following  year  an 
international  conference  was  held  in  Geneva, 
at  which  sixteen  nations  were  represented. 
A  provisional  program  was  agreed  upon  and 
in  August,  1864,  a  more  formal,  diplomatic 
congress  of  representatives  from  the  same 
nations  was  held,  at  which  was  signed  what 
is  now  known  as  the  Geneva  convention.  A 
red  cross  upon  a  white  field  was  adopted  by 
the  congress  as  the  exclusive  badge  of  all 
societies  formed  in  accordance  with  the 
principles  of  the  convention.  The  first  in- 
ternational conference  of  Red  Cross  societies 
was  held  in  Paris  in  1867.  Red  Cross  soci- 
eties were  first  formed  in  the  United  States 
in  1 88 1,  and  the  Geneva  Convention  was 
first  ratified  by  the  United  States  government 
in  1882.  Miss  Clara  Barton,  President  of 
the  Red  Cross  societies  in  the  United  States, 
suggested  that  they  be  prepared  to  render 
relief  to  the  suffering  in  times  of  great 
calamities,  as  fires,  floods,  famine,  pestilence 
etc.  as  well  as  in  times  of  war,  and  her 
suggestion  received  the  unanimous  sanction 
of  the  National  and  International  Commit- 
tees. The  Hague  peace-conferenoe  in  1899 
ratified  the  proposal  of  1867  that  the  pro- 
visions of  the  societies  be  extended  to  naval 
warfare.  While  international  conferences  of 
the  Red  Cross  societies  have  been  held  and 
the  Society  at  Geneva  serves  as  a  Central 
Committee  by  which  an  international  bul- 
letin is  published  and  through  which  all  in- 
ternational communications  are  made,  the 
societies  are  not  really  international.  They 
are  national  and  independent,  each  govern- 
ing itself  and  making  its  own  laws  according 
to  the  genius  of  its  nationality  and  needs. 
All  societies  throughout  the  world  have  a 
common  badge  and  a  common  aim,  and 
sustain  mutual  relations  to  the  convention. 
The  American  society  has  furnished  relief 
amounting  to  several  millions  of  dollars 
besides  inestimable  personal  service.  The 
society,  in  its  own  vaults,  always  accessible, 
night  and  day,  keeps  funds  sufficient  for 
any  sudden  emergency. 

Red  Jack'et,  a  chief  of  the  Seneca  Indians 
was  born  near  Seneca  Lake,  N.  Y.  in  1752, 
his  original  name  being  Sagoyewatha  and 
the  name  of  Red  Jacket  being  given  to  him 
on  account  of  a  scarlet  jacket  presented  to 
him  by  a  British  officer  during  the  Revolu- 
tionary War.  He  was  an  active  ally  of  the 
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British  in  that  contest;  but  in  the  War  of 
1812  he  rendered  valuable  service  to  the 
United  States  in  the  operations  on  the  Cana- 
dian frontier.  During  his  last  years  he  lost 
much  of  his  prestige  and  influence  by  his 
intemperate  habits.  He  died  on  Seneca 
Reservation,  near  Buffalo,  in  1830. 

Red'lands,  Cal.,  a  city  sixty  miles  from 
Los  Angeles,  in  San  Bernardino  County.  It 
is  at  the  base  of  San  Bernardino  Mountains 
in  a  famously  beautiful  an*d  fertile  region. 
Fire  cla  y  exists  in  this  section,  and  the 
oranges  are  especially  fine.  Other  fruits, 
barley  and  wheat  are  grown,  and  the  im- 
portant trade  consists  chiefly  of  raisins, 
oranges,  lumber,  building-stone  and  fire-clay 
products  Redlands  has  an  admirable  school- 
system,  a  horary,  all  modern  improvements 
and  the  service  of  two  railroads.  Population 
10.449. 

Red  Riv'er,  the  lowest  western  branch  of 
the  Mississippi,  rises  in  the  northern  part  of 
Texas,  near  the  New  Mexico  border,  and 
flows  eastward  as  the  boundary  line  between 
Texas  and  Oklahoma,  thence  southeast 
through  Arkansas  arid  Louisiana,  entering 
the  Mississippi  a  little  over  300  miles  from 
its  mouth  It  receives  its  name  from  the 
color  of  the  sediment  with  which  it  is  loaded 
during  high  water.  Its  total  length,  on 
account  ot  its  winding  course,  is  1,500  miles  j 
and  it  receives  numerous  branches,  the  Wa- 
shita,  the  Negro  and  the  Little  Wichita  being 
the  most  important.  It  is  navigable  during 
seven  or  eight  months  of  the  year  to  Shreve- 
port,  La.,  300  miles  from  its  mouth. 

Red  River  of  the  North  rises  in  a  cluster 
of  lakes  in  western  Minnesota  and  flows 
northward,  separating  Minnesota  from  North 
Dakota,  into  Manitoba,  and  emptying  into 
Lake  Winnipeg,  about  600  miles  from  its 
source. 

Red  River  Rebellion.  Upon  the  extin- 
guishment of  tne  claims  of  the  Hudson  Bay 
company  and  the  taking  over  of  the  North- 
west Territories  in  1870,  the  12,000  inhabi- 
tants of  the  Red  River  settlement  found 
themselves  ignored  Of  the  several  factions, 
the  whites,  2  ooo  strong,  and  the  half-breeds 
ot  Scotch  and  Indian  origin,  found  themselves 
overruled  by  the  Metis  vi  French  naif -breeds, 
vvith  the  assistance  oi  trie  Fenians  who  had 
already  made  trouble  and  a  number  01  Amer- 
ican immigrants  bent  on  annexation.  Louis 
Riel,  upon  the  coming  ot  William  McDougall, 
the  lieutenant-governor,  seised  tort  Garry 
in  October  1869,  and  had  McDougall  turned 
back  at  the  fiontier.  Forming  a  provisional 
government,  Riel  had  a  you-ng  man  shot  for 
treason  against  his  rule,  and  this  murder  set 
the  country  aflame.  Of  the  thousands  vol- 
unteering for  suppression  ol  the  levolt  700 
were  accepted,  and  these,  with  500  regulars, 
the -whole  under  the  command  of  Colonel 
Garnet  Wolseley,  formed  the  Red  River  Ex- 
peditionary Force.  Before  they  could  reach 
Fort  Garry  in  August,  1870,  after  toiling 


through  the  wilderness,  Archbishop  Tache". 
acting  as  pacificator,  succeeded  in  inducing 
the  rebels  to  lay  down  their  arms,  and  the 
little  army  found  no  opposition,  the  leader? 
having  fled  across  the  border.  (See  RIELW 
Louis. 

Red  Sea  or  Arabian  Gulf  is  an  inlet  of 
the  Indian  Ocean,  stretching  northwest  from 
the  Strait  of  Bab-el- Man  deb  (by  which  it 
communicates  with  the  Gulf  of  Aden)  to  the 
Isthmus  of  Suez,  by  which  it  is  separated 
from  the  Mediterranean  Its  length  is  from 
about  20  miles  next  the  Strait  of  Bab-el- 
Mandeb  to  about  200  miles  in  the  central 
portion,  the  northern  portion  being  divided 
by  the  Sinai  Peninsula  into  the  Gulf  of  Suez 
and  the  Gulf  ot  Akabah.  The  former  is  180 
miles  in  length  and  from  10  to  1 5  in  breadth. 
From  the  earliest  times  the  Red  Sea  has 
been  a  great  highway  of  commerce  between 
India  and  the  countries  bordering  on  the 
Mediterranean,  being  traversed  successively 
by  Egyptians,  Phoenicians,  Hebrews  and 
Arabs.  It  is  first  mentioned  in  Exodus  on 
the  occasion  of  the  passage  of  the  Israelites, 
which  is  supposed  to  have  taken  place  a 
little  south  of  the  present  town  of  Suez. 
The  discovery  of  the  route  around  the  Cape 
of  Good  Hope  turned  the  traffic  with  India 
into  a  different  channel,  but  since  the  open- 
ing of  Suez  Canal  in  1870  the  Red  Sea  has 
more  than  regained  its  former  importance 
as  the  highway  of  commerce  between  Europe 
and  the  east. 

Red'start,  a  small  bird  common  in  the 
United  States  and,  also,  a  similar  bird  com- 
mon in  Europe, 
but  belonging 
to  a  different 
family.  The 
European  red- 
start belongs 
to  the  family 
of  Old- World 
warblers.  It 
is  slightly 
smaller  than 
the  American 
bird,  being 
REDSTART  about  five  and 

one  quarter  inches  long.  It  is  dark-gray, 
with  black  throat,  white  forehead  and 
rusty-red  breast,  sides  arid  tail.  In  some 
parts  of  England  it  is  called  the  fire-tail. 
The  American  redstart  belongs  to  the 
family  of  New- World  war  biers  It  is  about 
five  and  one  half  inches  long,  its  gen- 
eral plumage  a  glossy  black  with  salmon  or 
orange-red  on  wings  and  tail,  breast  and 
lower  part  white.  This  bird  is  seldom  seen 
on  the  ground;  it  perches  on  trees  from 
which  it  is  continually  flitting  to  catch  in- 
sects on  the  wing,  and  gleams  in  and  out 
among  the  greenery  like  a  bit  of  fire.  It 
migrates  early  in  May  and  in  September,  is 
found  as  far  west  as  the  Pacific  coast  and 
north  to  upper  Canada.  Its  note  is  sweet 
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and  oft-repeated.  Its  nest  is  a  trim,  cup- 
shaped  affair  of  thin  strips  of  bark,  fine 
grass,  vegetable  fiber  and  plant-down.  The 
three  to  five  whitish  eggs  are  blotched  with 
brown  and  lilac. 

Reed,  in  music,  the  mouthpiece  of  a  haut- 
boy, bassoon  or  clarionet.  It  also  is  a  piece 
of  metal  with  a  brass  spring  or  tongue  so 
attached  to  it  that  the  admission  of  a  current 
of  wind  causes  it  to  vibrate  and  produce  a 
musical  note.  The  reed  is  of  two  kinds : 
the  beating  reed  and  the  free  reed.  The 
former  is  used  in  the  pipes  of  an  organ, 
and  must  be  placed  within  a  tube  to  pro- 
duce a  musical  sound.  The  invention  of  the 
free  reed  has  been  ascribed  to  Grenie",  a 
Frenchman,  who  brought  it  into  use,  but  it 
had  long  been  known  to  the  Chinese.  Its 
note  is  smoother  and  mellower  than  that  of 
the  beating  reed,  and  it  has  the  advantage 
of  not  requiring  a  pipe,  which  is  a  necessary 
appendage  to  the  latter. 

Reed,Thomas  B.,  American  politician,  was 
born  at  Portland,  Me.,  Oct.  18,  1839,  and 
graduated  from 
Bowdoin  College 
in  1860.  After 
serving  a  short 
time  as  assistant 
paymaster  in  the 
navy,  he  studied 
law  and  com- 
menced legal  prac- 
tice in  1865.  After 
_  serving  successive- 
ly as  a  member  of 
the  Maine  legisla- 
ture, as  attorney- 
general  of  the  state 
and  as  city  solic- 
itor of  Portland,  he  was  elected  a  represen- 
tative in  the  45th  Congress  in  1876.  His 
commanding  ability  was  so  clearly  recog- 
nized that  he  soon  became  the  acknowledged 
leader  of  the  Republican  party  on  the  floor; 
and,  when  his  party  secured  a  majority  of 
the  house  of  representatives  in  the  5ist 
Congress,  Mr.  Reed  was  chosen  speaker.  He 
served  continually  in  Congress  until  1899, 
and  was  elected  speaker  of  the  54th  and 
55th  Congresses.  He  was  re-elected  in  1899, 
but  resigned  his  seat  and  took  up  the  prac- 
tice of  law  in  New  York  City.  He  pub- 
lished Reed's  Rules  in  1894,  and  edited 
Modern  Eloquence.  He  died  on  Dec.  7, 
1902. 

Reeves,  John  Sims,  one  of  England's 
greatest  singers,  was  born  at  Shooter  s  Hill, 
Kent,  Oct.  ai,  1822.  At  fourteen  he  was 
deemed  a  skillful  performer  on  various  in- 
struments, and  was  appointed  organist,  and 
director  of  th«  choir.  He  went  to  Paris  in 
1843  to  perfect  his  voice  and  style,  and  on 
his  return  to  England  in  1847  h.e  was  recog- 
nized as  its  first  tenor,  a  position  which  he 
maintained  for  years,  his  voice  being  one  of 
wide  range  and  of  great  natural  sweetness 
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and  purity.     He  died  at  Worthing,  Sussex, 
Oct.  25,  1900. 
Refin'ing. 

Kerosene  -  Refining.  Crude  petroleum, 
commonly  called  oil,  is  refined  into  purer 
oils  for  lubrication  and  illumination.  The 
method  of  refining  is  a  process  essen- 
tially of  gradual  distillation.  The  crude 
oil  is  conducted  into  iron  vessels  fitted 
with  a  dome  from  which  a  vapor-pipe  leads 
to  a  condenser.  The  oil  is  then  gradu- 
ally heated  until  one  constituent  after  an- 
other is  given  off  as  vapor.  The  principle 
of  refining  is  that  each  oil  has  its  own  vola- 
tile temperature,  so  that  one  kind  of  oil 
may  be  conducted  by  the  vapor-tube  to  its 
own  tank  and  then  condensed  and  collected 
and  shut  off,  before  another  kind  begins  to 
evaporate.  Naturally  this  simple  method  of 
distillation,  where  there  are  so  many  sub- 
stances present  as  in  petroleum,  does  not 
yield  perfectly  pure  products.  The  first 
gases  to  be  given  off  from  the  petroleum  are 
various  forms  of  naphtha.  A  second  still  is 
generally  used  for  the  distillation  of  benzine 
and  the  heavier  oils,  which  are  chiefly  used 
for  illumination  and  lubrication.  The  naph- 
tha constituents  of  petroleum  pass  off  in  the 
following  order :  cymogene,  rhigolene,  petro- 
leum, ether,  gasoline  and  benzine.  The 
residuum  is  then  filtered,  and  a  further  sepa- 
ration of  oils  is  effected  by  the  filtration,  as 
the  lighter  oils  come  through  the  bone-black 
or  fullers'  earth  more  rapidly  than  do  the 
heavier.  Most  of  the  lubricating  oils  are 
obtained  in  this  process.  The  oils  are  tested 
with  regard  to  color  and  specific  gravity.  It 
is  important,  however,  that  such  oils  as 
kerosene,  which  are  in  wide  demand  for 
illumination,  should  not  be  too  inflammable! 
and  therefore  they  are  tested  that  their 
flashing-point  may  not  be  lower  than  110° 
F.  nor  their  burning-point  lower  than  125° 
F.  Machine-oils  are  tested  for  coldness,  as 
they  must  not  thicken  too  readily. 

Sugar-Refining.  The  refilling  of  sugar  is 
largely  by  filtration  and  evaporation.  The 
raw  sugars  made  from  beet,  cane  etc.  differ 
greatly  in  their  constituents,  the  beet  contain- 
ing alkalines  and  the  cane  etb  ers  and  oils  The 
refining  process  makes  the  sugars  practically 
identical,  except  in  the  lower  grades.  The 
raw  sugar  is  dissolved  in  a  thirty  per  cent, 
solution,  filtered  through  bags,  often  treated 
with  lime,  and  then  filtered  as  in  the  case 
of  petroleum  over  bone-black.  By  this  pro- 
cess the  sugar  is  bleached.  The  almost  white 
solution  that  results  is  then  boiled  and  the 
size  and  hardness  of  the  crystals  may  be 
regulated  by  the  higher  or  lower  vacuum, 
the  lower  vacuum  producing  the  harder 
crystals.  The  crystals  are  dried  to  centrif- 
ugal dryers.  The  first  granulation  gives  the 
highest  grade  of  sugar;  lower  granulations 
give  lower  grades. 

Ref  orma'tion,  the  great  religious  revolu- 
tion of  the  1 6th  century.  With  the  Refer* 
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rnation  began  what  is  known  as  Modern 
Europe,  while  the  epoch  that  preceded  it 
bears  the  equally  distinctive  name  of  Middle 
Ages.  From  800,  when  Charlemagne  was 
crowned  emperor  of  the  Romans  by  Pope 
Leo  III,  western  Europe  had  been  under 
complete  subjection  to  the  church,  and  many 
abuses  has  arisen.  The  revival  of  learning 
and  the  discovery  of  the  New  World  had  also 
awakened  a  spirit  of  independence  in  men's 
minds.  It  only  required  a  spark  to  kindle 
the  slumbering  agitation  into  a  definite  flame. 
This  was  supplied  by  the  sale  of  indulgences 
under  Pope  Leo  X.  Once  started,  the  Ref- 
ormation made  such  rapid  progress  that  the 
national  churches  of  Britain,  Sweden,  Nor- 
way, Holland  and  many  parts  of  Germany 
and  Switzerland  separated  frora  Rome,  while 
in  other  countries,  as  Hungary  and  France, 
the  same  movement  detached  large  portions 
of  the  people  from  the  Roman  faith,  without 
separating  the  church  itself  from  the  papacy. 
By  the  middle  of  the  i6th  century  it  seemed 
as  if  the  revolution  would  carry  everything 
before  it.  At  the  beginning  of  the  Reforma- 
tion the  authorities  of  the  Roman  church  did 
not  realize  the  extent  of  the  danger  which 
threatened  it ,  regarding  the  movement  merely 
one  of  the  many  discussions  and  schisms  to 
which  the  church  had  always  been  more  or 
less  subject;  but  when  they  saw  the  revolt 
spreading  into  country  after  country  and 
taking  so  firm  a  hold  on  the  minds  both  of 
rulers  and  people,  their  eyes  were  opened 
and  they  proceeded  to  the  repair  of  the 
breaches  that  had  been  made  with  all  the 
zeal  and  energy  of  which  they  were  capable. 
The  Society  of  Jesus,  founded  by  Ignatius 
Loyola  in  1540,  supplied  an  army  of  enthu- 
siasts whose  policy  and  devotion  saved  Rome 
from  dissolution.  By  the  decrees  of  the 
Council  of  Trent  (1547-63)  the  church  reaf- 
firmed its  ancient  doctrines  and  traditions; 
and  a  succession  of  popes  during  the  latter 
half  of  the  i6th  century  carried  out  with 
zeal  the  policy  marked  out  for  them  by  the 
Jesuits.  To  quote  the  language  of  Lord 
Macaulay:  "Two  reformations  were  pushed 
on  at  once  with  equal  energy  and  effect  — 
a  reformation  of  doctrine  in  the  north  and 
a  reformation  of  manners  and  discipline 
in  the  south.  .  .  .  In  the  Order  of  Jesus  was 
concentrated  the  quintessence  of  the  Cath- 
olic spirit;  and  the  history  of  the  Order  of 
Jesus  is  the  history  of  the  great  Catholic 
reaction."  Thus  the  middle  of  the  i6th 
century  saw  the  tide  of  the  revolution 
checked;  and  by  the  close  of  the  century 
Europe  was  divided  between  the  two  forms 
of  Christianity  by  almost  the  same  lines  as 
exist  at  the  present  day.  To  quote  again 
from  Macaulay:  "As  Protestantism  had 
driven  Catholicism  to  the  Alps  and  Pyrenees, 
so  Catholicism  rallied  and  drove  back  Prot- 
estantism, even  to  the  German  Ocean;  nor 
has  Protestantism  in  the  course  of  200  years 
been  able  to  reconquer  any  portion  of  what 


was  then  lost."  See  CALVIN,  Huss,  LEO  X, 
LUTHER  and  WICLIF.  Consult  Seebohm's 
Era  of  the  Protestant  Revolution. 

Refrig'era'tion  is  the  art  of  producing 
cold  by  artificial  means.  The  operation  of 
cooling  substances  by  some  mechanical  de- 
vice has  been  practiced  since  very  ancient 
times,  but  only  in  comparatively  recent 
years  have  these  devices  been  such  as  to 
enable  the  operation  to  be  conducted  profit- 
ably and  on  a  commercial  scale.  Natural 
ice  has  always  been  a  great  source  of  refrig- 
eration. In  tropical  countries  such  simple 
devices  as  porous  jars  placed  in  a  draught 
have  long  been  used  for  cooling  the  water 
with  which  the  jars  were  filled.  But  in  the 
highly  developed  civilization  of  recent  times, 
with  millions  of  people  concentrated  in  cities 
sometimes  hundred  of  miles  from  the  sources 
of  the  food-stuffs  desired,  a  limited  supply 
of  natural  ice  and  simple  refrigerating  de- 
vices have  not  been  sufficient,  and  necessity 
has  given  rise  to  many  very  elaborate  and 
practical  machines  and  refrigerating  pur- 
poses. They  are  used  for  cold-storage  ware- 
houses, in  which  are  stored  for  a  time  meats, 
fruits,  vegetables  and  other  perishable  food- 
stuffs; for  making  artificial  ice;  on  board 
ships;  and  for  a  large  variety  of  manufac- 
turing establishments.  The  various  pro- 
cesses may  be  classed  as  (i)  liquefaction,  (2) 
vacuum,  (3)  compression,  (4)  absorption  and 
(5)  cold  air.  The  third  and  fourth  processes 
are  used  in  the  larger  systems,  while  the 
others,  especially  the  vacuum  and  cold-air 
processes,  are  used  in  smaller  installations, 
as,  for  example,  in  domestic  icemaking  and 
on  shipboard.  Refrigeration  by  machinery 
has  a  great  advantage  over  refrigeration  by 
means  of  natural  ice  for  use  in  storage-ware- 
houses, in  that  the  temperature  can  be  better 
regulated  and  often  the  required  tempera- 
ture can  be  kept  at  a  less  cost.  Artificial 
ice  has  an  advantage  over  natural  ice  in 
that  it  can  be  made  hygienically  pure  by 
first  sterilizing  the  water. 

Regillus  (re-fil'us),  anciently  a  lake  in 
Latium,  southeast  of  •'Rome,  probably  in  the 
extinct  volcanic  crater  of  Corunfelle,  which 
was  drained  in  the  iyth  century.  It  is 
celebrated  in  the  semilegendary  history  of 
Rome  as  the  scene  of  a  great  battle  in  496 
B.  C.  between  the  Romans  and  the  Latins, 
in  which  the  Latins  were  totally  defeated. 

Regi'na,  the  capital  and  seat  of  govern- 
ment for  the  Northwest  Territories,  is  the 
distributing  point  as  well  for  a  large  area 
north  and  south.  It  is  1,885  ^ee^  above 
sea-level.  Population  about  3,000. 

Regnault  (re-nyo'),  Henri  Victor,  a 
French  chemist  and  physicist  distinguished 
especially  for  accurate  measurements  of  a 
large  number  of  physical  constants.  He 
was  born  on  July  2 1 , 1 8 1 1 ,  at  Aix-la-Chapelle, 
and  died  at  Paris,  Jan.  19,  1878.  He  was 
educated  at  the  Polytechnic  School  and  at 
the  School  of  Mines  in  Paris.  After  a  few 
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years  of  teaching  chemistry  at  Lyons,  he 
was  called  (1840)  to  the  Polytechnic  School 
as  professor  of  chemistry,  a  position  which 
he  resigned  a  year  later  to  accept  the  chair 
of  physics  at  the  College  de  France.  It  was 
here  that  he  carried  on  his  magnificent  series 
of  determinations  of  specific  heat  of  various 
elements  and  compounds,  and  of  the  coeffi- 
cient of  expansion  of  various  gases  and 
liquids. 

Regulus  (reg'u-lus'),  Marcus  Atilius,  a 
distinguished  Roman,  who  was  counsel  for 
the  first  time  in  267  B.  C.  Chosen  consul_a 
second  time,  in  256  B.  C.,  he  was  sent  in 
connection  with  his  colleague  at  the  head 
of  330  ships  against  the  Carthaginians,  whom 
he  totally  defeated  off  Heraclea  Minor.  The 
Romans  then  landed  at  Clypea,  and  for  some 
time  Regulus  was  victorious  in  every  en- 
counter, but  at  last  he  suffered  defeat  and 
was  taken  prisoner.  He  was  kept  in  cap- 
tivity for  years,  but  when  fresh  reverses 
caused  the  Carthaginians  to  sue  for  peace 
they  sent  Regulus  to  Rome,  on  parole,  in 
company  with  their  own  envoys.  It  is  re- 
lated that  when  Regulus  came  before  the 
Roman  senate  he  urged  that  body  to  reject 
all  the  proposals  of  the  Carthaginians,  even 
to  an  exchange  of  prisoners,  but  to  prosecute 
the  war  against  that  country  with  the  ut- 
most vigor  until  it  was  utterly  subdued. 
After  persuading  the  senate  to  adopt  this 
course,  Regulus  refused  to  break  his  parole, 
and,  without  even  waiting  to  see  his  family, 
returned  to  Carthage,  where  he  was  put  to 
death  (?  250  B.  C.)  with  the  most  terrible 
torture. 

Reichs'an'stalt,  the  great  national  phys- 
ical laboratory  of  Germany,  established  in 
1888  and  situated  at  Charlottenburg,  a 
suburb  of  Berlin.  The  object  of  this  institu- 
tion is  twofold.  Its  first  aim  is  to  carry 
out  investigation  of  a  purely  scientific  char- 
acter; such  problems,  for  instance,  as  the 
change  of  density  in  water  which  accom- 
panies a  change  of  temperature,  the  laws 
of  radiation  etc.  Its  second  aim  is  to  act 
as  a  standardizing  bureau,  to  which  makers 
can  send  thermometers,  resistance-coils, 
standard  cells  etc.  to  be  tested  and  certified. 
The  two  function  are  performed  in  different 
buildings.  The  first  president  of  the  Reichs- 
anstaU  and  tl*e  controlling  spirit  in  estab- 
lishing it  was  Helmholtz,  who  conducted 
affairs  from  1888  until  his  death  in  1894. 
Kohlrausch  su  ceeded  him. 

Reid,    Thomas,     an     eminent     Scottish 

Ehilosopher,  was  born  on  April  26,  1710,  at 
trachan,  a  country  parish  in  Kincardine, 
where  his  father  was  minister.  He  took 
his  degree  of  M.A  at  Aberdeen  College  in 
1726,  and  continued  to  act  as  librarian 
there  for  a  n--.ir.ber  of  years.  In  1737  he 
was  appointed  minister  to  the  parish  church 
of  New  Machar,  at  which  he  labored  with 
zeal  and  success  until  1752,  when  he  was 
appointed  one  of  the  professors  of  philosophy 


in  King's  College,  Aberdeen.  In  1763  he 
was  chosen  to  succeed  Adam  Smith  as  pro- 
fessor of  moral  philosophy  in  the  University 
of  Glasgow,  and  henceforth  devoted  rim- 
self  to  mental  and  metaphysical  specula- 
tion. In  1764  he  published  his  Inquiry  into 
the  Human  Mind;  in  1785  his  Philosophy  of 
the  Intellectual  Powers;  and  in  1788  his 
Active  Powers  of  the  Human  Mind.  These 
treatises  must  always  be  looked  upon  as 
constituting  the  first  complete  and  sys- 
tematic work  on  the  constitution  of  the 
human  mind.  He  died  at  Glasgow,  Oct.  7, 
1796.  See  his  Life  by  Dugald  Stewart  and 
McCosh's  Scottish  Philosophy. 

Reid,  Whitelaw,  editor  and  diplomat, 
was  born  near  Xenia.,  O.,  Oct.  27,  1837, 
and  graduated  at  Miami  University,  Ox- 
ford, O.,  in  1856,  soon  after  which  he  com- 
menced his  literary  and  journalistic  career 
by  becoming  editor  and  proprietor  of  the 
Xenia  News.  When  the  Civil  War  broke 
out,  Mr.  Reid  accepted  a  position  on  the 
staff  of  the  Cincinnati  Gazette,  and  as  its 
war-correspondent  won  a  national  reputa- 
tion by  his  remarkable  clearness  of  descrip- 
tion and  accuracy  of  statement.  In  1868 
Mr.  Reid  accepted  a  position  on  the  staff 
of  the  New  York  Tribune,  then  edited  by 
the  famous  Horace  Greeley;  and,  when 
Greeley  resigned  in  1872,  Mr.  Reid  was 
chosen  to  fill  his  place.  When  Benjamin 
Harrison  became  president  in  1889,  Mr. 
Reid  was  appointed  United  States  minister 
to  France,  and  during  the  two  years  he 
held  that  office  discharged  its  functions  in 
such  a  manner  as  to  reflect  high  honor  upon 
himself.  In  1897  he  was  special  ambassador 
of  the  United  States  to  England  on  the 
occasion  of  the  jubilee  of  Queen  Victoria, 
and  again  at  the  coronation  of  Edward  VII 
in  1902.  He  was  appointed  ambassador 
to  the  Court  of  Saint  James  in  1905.  He 
published  A  Continental  Union  and  Problems 
of  Expansion.  He  died  Dec.  15,  1912. 

Rein'deer  or  Car'ibou,  a  kind  of  deer 
found  in  the  northern  parts  of  Europe,  Asia 

and  America. 
It  can  be  dis- 
tinguished  f rom 
all  its  allies  by 
the  fact  that 
both  sexes  have 
antlers.  These 
are  very  large 
in  comparison 
with  the  size  of 
the  animal, 
which  is  heav- 
ily built,  with 
short  limbs. 
pThe  antlers 
have  a  brow- 

REINDEER  ^     extending 

forward.  In  the  American  form  the  brow- 
tine  of  one  side  is  aborted  and  the  other 
is  largely  developed.  The  antlers,  as  well 
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as  the  hoofs,  are  used  in  removing  snow 
from  their  food,  which,  in  the  winter,  is 
a  lichen  called  reindeer-moss.  Reindeer 
yield  good  milk,  and  supply  material  for 
clothing,  and  in  cold  countries  fill  the  place 
of  horse,  cow,  goat  and  sheep.  They  are 
able  to  draw  about  300  pounds,  over  the 
frozen  snow,  at  nine  or  ten  miles  an  hour. 
In  much  of  Lapland  and  Siberia  the  land 
would  be  practically  uninhabitable  with- 
out them.  They  have  long  been  domesti- 
cated in  Lapland  and  Scandinavia.  Some 
time  ago  the  United  States  established 
stations  in  Alaska  to  promote  the  propaga- 
tion of  the  reindeer  and  instruct  the  natives 
in  their  care  and  breeding;  in  1889  the 
first  small  herd  was  brought  from  Siberia  for 
the  experiment;  thereafter  for  several  years 
herds  were  annually  imported.  See  DEER. 
Reinecke  (ri'nek-e),  Karl,  distinguished 
German  composer,  conductor  and  pianist, 
was  born  at  Altona,  June  23,  1824.  He 
has  been  professor  of  the  piano  and  of 
counterpoint  in  the  Conservatory  of  Cologne, 
director  of  music  in  the  University  of 
Breslau  and,  for  many  years,  conductor  at 
the  Gewandhaus,  Leipsic,  and  director  of 
the  conservatory.  His  best  works  are  for 
the  piano,  although  his  orchestral  composi- 
tions and  his  cantatas  and  children's  songs 
are  deservedly  popular. 

Rembrandt    (r  em'  brant),    Hermanzoon, 
commonly    called    Rembrandt    van    Rhyn, 
was  born  at  Ley- 
den,    Holland, 
July     15,     1607. 
After    attending 
the  Latin  school 
at    Leyden    and 
studying  art  un- 
der  Peter   Last- 
man  at  Amster- 
dam  and   under 
Jacob    Pinas    at 
:  Haarlem,  he  re- 
w  turned  home  and 
devoted    himself 
to  the  study  of 
*  nature.       About 
1610  he  was  en- 

COUraged       to 

establish  himself  3-t  Amsterdam,  where  he 
soon  entered  on  a  most  successful  career 
and  executed  numerous  works,  including 
those  wondrous  etchings,  between  three  and 
four  hundred  in  number,  which  have  done 
almost  as  much  as  his  paintings  to  give 
him  so  high  and  extended  a  reputation. 
Rembrandt's  power  and  originality  are 
exemplified  in  almost  every  branch  of  art, 
and  as  examples  of  composition,  expres- 
sion, color,  lignt  and  shade  his  works  rank 
with  those  of  the  greatest  artists.  He 
died  at  Amsterdam,  Oct.  8,  1669. 

Remen'yi,  Eduard,  a  distinguished  Hun- 

firiap  violinist,  was  born  in  1830  at  Heves. 
eing  obliged  to  flee  because  he  took  part 
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in  the  Revolution  of  1848,  he  came  to 
America,  but  returned  to  Europe  shortly 
after,  and  earned  great  fame  by  his  skill 
as  a  performer  on  the  violin. 

Rein  ington,  Frederick,  1861-1909,  Ameri- 
can artist,  illustrator,  sculptor  and  author,  was 
born  in  St.  Lawrence  County,  N.  Y.  He 
early  studied  at  Yale  Art  School  and 
at  the  Art  Students'  League  of  New  York, 
after  which  he  led  the  life  of  a  cowboy 
and  stockman  on  a  ranch  in  Montana 
and  Wyoming,  where  he  became  notable 
as  an  animal  painter  and  illustrator  of 
western  scenes  and  modes  of  life  on  the 
plains.  _  He  subsequently  came  into  note 
as  an  illustrator  for  magazines,  treating  of 
military  subjects  and  of  ranching  life  and, 
after  the  Spanish-American  War,  of  Cuban 
scenes  and  characteristics.  His  chief  can- 
vases [and  best-known  paintings  are  A 
Dash  for  the  Timber,  The  Last  Stand,  Past 
all  Surgery,  The  Last  Lull  in  the  Fight  and 
Conjuring  the  Buffalo  Back.  Among  his 
leading  works  in  sculpture  are  The  Broncho 
Buster  and  The  Wounded  Bunkie.  He  is 
the  author  of  Pony  Tracks,  Crooked  Trails 
and  Frontier  Sketches. 

Remora  (rem'o-ra),  a  sucking  fish  with 
an  oval  suctional  disc  on  the  upper  sur- 
face of  the  head.  By  means  of  the  sucker 
they  attach  themselves  to  sharks,  turtles 
and  even  ships.  They  are  found  in  warm 
seas  and  along  the  Atlantic  coast  north 
to  New  York.  They  are  commonly  exhib- 
ited in  salt-water  aquaria. 

Rem'sen,  Ira,  distinguished  American 
chemist  and  educator  and  successor  to  Dr. 
D.  C.  Gilman  as  president  of  Johns  Hopkins 
University,  was  born  at  New  York,  Feb. 
10,  1846.  After  graduating  in  1865  from 
the  College  of  the  City  of  New  York  and 
in  1867  from  the  College  of  Physicians  and 
Surgeons,  he  attended  the  Universities  of 
Munich  and  Gottingen  and  for  a  time 
(1870-72)  was  assistant  in  chemistry  at 
Tubingen.  On  his  return  to  the  United 
States  he  was  professor  of  chemistry  at 
Williams  College,  and  in  1876  accepted  the 
same  post  at  Johns  Hopkins.  Besides  his 
educational  and  administrative  work  and 
his  researches  in  chemistry,  he  has  written 
a  number  of  treatises  on  theoretical  and 
on  organic  chemistry.  On  the  resignation 
of  Pres.  Gilman  (q.  v.)  Dr.  Remsen  was  chosen 
president. 

Remusat  (ra'wiu'za!),  Charles  Francois, 
a  French  politician  and  philosopher,  'was 
born  at  Paris,  March  14,  1797,  and  studied 
with  brilliant  success  at  the  Lyce"e  Napoleon. 
On  the  establishment  of  the  Globe  in  1824, 
Re'musat  became  one  of  its  contributors. 
He  was  exiled  after  the  coup  d'etat  of 
Napoleon  III  in  1851,  but  afterwards 
received  permission  to  return.  He  devoted 
himself  to  literary  and  scientific  pursuits 
till  1871,  when  President  Thiers  called  him 
to  the  portfolio  of  foreign  affairs,  a  posi- 
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tion  which  he  held  until  1873.  He  died 
at  Paris,  June  6,  1875.  See  translations  of 
his  mother's  Memoir es. 

Renan  (re-nan'},  J.  Ernest,  one  of  the 
most  eminent  authors  of  the  igth  century, 
was  born  at  Tr£- 
guier,  France,  Feb. 
27,  1823.  In  his 
sixteenth  year  he 
was  taken  by  Abbd 
Dupanloup  to  his 
seminary  at  Paris 
to  be  educated  for 
the  priesthood. 
After  three  years 
at  this  seminary, 
he  entered  St.  Sul- 
pice,  the  great 
seminary  of  the 
diocese  of  Paris. 
At  St.  Sulpice  his 
attention  was 
mainly  turned  to  the  study  of  Hebrew, 
and  to  this  study,  of  his  own  accord, 
he  added  that  of  German.  The  result 
of  these  studies  was  to  destroy  his  faith 
in  the  supernatural  or  miraculous  ele- 
ment in  Christianity,  and  he  therefore 
abandoned  all  idea  of  the  priesthood  and 
resolved  to  devote  himself  to  literature. 
In  1860  Renan  was  appointed  by  Louis 
Napoleon  a  member  of  the  commission 
to  study  the  remains  of  Phoenician  civiliza- 
tion. During  this  mission  he  visited  Syria 
and  Palestine  and  obtained  acquaintance 
with  the  latter  country,  which  enabled 
him  to  give  such  a  vivid  local  coloring  to 
his  Life  of  Jesus,  published  two  or  three 
years  after  his  return.  In  1861  he  was 
chosen  professor  of  Hebrew  at  the  College 
de  France  in  Paris,  but  on  account  of  his 
religious  views  was  not  fully  established  in 
that  position  until  after  the  fall  of  the 
empire  in  1870.  Renan's  published  works 
are  (quite  numerous,  but  the  one  by  which 
he  is  most  widely  known  is  his  Life  of 
Jesus,  which  has  been  translated  into  the 
languages  of  all  civilized  nations.  Renan 
died  at  Paris,  Oct.  2,  1892. 

Reni,  Guido  (gwe'do  rd'nS),  a  celebrated 
painter,  was  born  near  Bologna,  Italy,  Nov. 
4, 1575.  He  studied  under  Calvaert,  and  at 
20  entered  the  school  of  the  Caracci.  His 
first  works,  among  them  being  the  Coro- 
nation of  the  Virgin,  are  harsh  and  high 
in  coloring.  About  1596  he  removed  to 
Rome,  painting  there  the  Aurora  and  the 
Hours,  his  best  work,  now  at  the  Rospigliosi 
palace.  On  account  of  a  quarrel  with  Car- 
dinal Spinola  he  left  Rome  and  returned 
to  Bologna,  where  he  died  on  Aug.  18, 
1642.  His  works  are  to  be  found  in  all 
the  chief  European  galleries. 

Re'produc'tion  (in  plants).  In  addition 
to  the  work  of  nutrition  the  plant  must 
organize  for  reproduction.  Two  general 
types  of  reproduction  are  recognized.  The 


first  is  vegetative  multiplication,  in  which 
no  such  specialized  bodies  as  spores  are 
formed,  but  the  ordinary  vegetative  body 
is  used  for  this  purpose.  Among  the  lowest 
plants  vegetative  multiplication  takes  place 
by  means  of  ordinary  cell-division,  and  is 
the  only  method  of  reproduction  used.  In 
the  more  complex  plants  various  outgrowths 
or  portions  of  the  body,  as  gemmae,  bulbs, 
buds,  tubers,  various  modifications  of 
branches  etc.,  furnish  means  of  propagation. 
The  second  kind  of  reproduction  is  by 
means  of  spores.  Spores  are  specially  organ- 
ized to  reproduce,  and  are  not  at  all  con- 
cerned in  the  nutritive  work  of  the  plant. 
There  are  two  general  types  of  spores, 
which  differ  from  one  another,  not  in  their 
power,  but  in  the  method  of  their  origin. 
The  asexual  spore  is  ordinarily  produced  by 
cell-division;  the  sexual  spore  is  produced 
by  the  union  of  two  sexual  cells  known  as 
gametes.  The  general  name  of  the  sexually 
formed  spore  among  plants  is  oospore  or, 
frequently,  fertilized  egg.  The  process  by 
which  spores  form  new  plants  is  known  as 
germination.  See  SPORES. 

Reptiles  (rep'tttz),  a  class  of  vertebrates, 
embracing  four  natural  orders  of  living 
forms :  I.  Chelonia,  the  tortoises  and  turtles; 
II.  Lacertilia,  the  lizards;  III.  Ophidia,  the 
snakes  and  serpents;  IV.  Crocodilia,  the 
crocodiles,  alligators  etc.  The  hatteria  of 
New  Zealand  is  related  to  the  lizards,  but 
stands  in  a  group  by  itself.  In  the  evolu- 
tion of  life  the  reptiles  were  the  forms  that 
first  became  independent  of  the  water  and 
began  to  live  entirely  on  land.  Reptiles 
and  birds,  although  so  different  in  form  and 
habits,  are  united  by  many  peculiarities  of 
structure.  Huxley  proposed  a  common 
name  (Sauropsida)  uniting  the  two  classes. 
In  addition  to  the  living  forms  there  are 
many  extinct  forms  which  extend  the  classi- 
fication and  best  show  the  resemblances  be- 
tween birds  and  reptiles.  The  plesiosaurs 
were  enormous  water-animals  with  ex- 
tremely long  necks.  Fossils  are  found  indi- 
cating their  length  to  have  been  about  40 
feet.  The  ichthyosaurs  were  long  water- 
animals  attaining  30  or  40  feet  in  length. 
The  dinosaurs  show  many  bird-like  pecul- 
iarities. They  lacked  the  power  of  flight 
and  lived  both  on  land  and  in  the  water. 
Some  forms  reached  a  length  of  60  feet. 
The  pterodactyls  were  flying  reptiles  with 
membranous  wings,  which  in  some  cases 
had  an  expanse  of  25  feet. 

Repub'lic,  Grand  Army  of  the,  is  an  organ- 
ization composed  of  those  who  were  soldiers 
and  sailors  in  the  Federal  army  and  navy 
during  the  Civil  War  —  the  men  in  blue 
who  upheld  the  flag  and  saved  the  Union. 
Its  object  is  to  preserve  the  spirit  of  com- 
radeship among  those  who  stood  side  by 
side  amid  the  hardships  and  perils  of  war; 
to  care  for  sick  and  disabled  soldiers;  to 
provide  for  the  widows  and  orphans  of 
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those  who  fell  in  field  or  hospital  or  have 
since  died;  to  stand  by  each  other  while 
living;  and  to  bury  those  who  answer  tne 
final  call  as  the  years  go  by.  The  organiza- 
tion was  first  suggested  and  planned  by 
Dr.  B.  F.  Stephenson  of  Springfield,  111. 
The  first  post  was  organized  early  in  1866, 
and  on  July  12  of  that  year  a  meeting  of 
representative  soldiers  from  all  parts  of  the 
state  was  held  at  Springfield,  where  they 
were  mustered  in  and  given  authority  to 
organize  posts  throughout  the  state.  The 
organization  grew  rapidly  and  extended  to 
other  states.  The  posts  in  each  state  con- 
stitute a  department,  and  the  organization 
in  1910  had  5,923  posts,  with  a  membership 
of  203,410.  The  losses  by  death  in  the 
preceding  year  were  9,151.  The  motto 
of  the  order  is  Fraternity,  Charity  and 
Loyalty.  The  badge  of  the  Grand  Army 
consists  of  an  eagle  and  a  star,  connected 
by  a  ribbon  representing  the  flag.  A  bronze 
button  is  also  worn  as  an  every-day  insignia 
of  the  order.  The  order  is  strictly  non- 
political,  and  none  but  honorably  discharged 
soldiers  can  become  members.  There  are 
frequent  campfires,  reunions  and  banquets, 
and  once  each  year  a  grand,  national  encamp- 
ment is  held.  At  these  meetings  greetings 
are  exchanged,  memories  are  revived,  the 
old  songs  of  the  war  are  sung  again  and 
the  unwritten  history  of  the  war  is  recalled. 
Under  the  auspices  of  the  order  large  sums 
are  every  year  expended  in  charity.  Hun- 
dreds of  soldiers'  and  sailors'  monuments 
have  been  erected,  orphans'  homes  have 
been  built  and  endowed  in  many  states, 
and  a  helping  hand  has  been  given  to 
thousands  of  old  soldiers  and  soldiers' 
widows  and  orphans.  The  membership 
is  now  rapidly  reduced  each  year  by 
death. 

Res'ins,  a  class  of  natural  vegetable 
products,  closely  allied  to  the  essential  oils 
and  in  most  cases  obtained  from  the  plants 
which  yield  them  mixed  with  oil.  Resins 
are  divided  into  hard,  soft  and  gum  resins. 
Hard  resins  are  solid  and  brittle,  and  con- 
tain little  or  no  oil.  Such  are  copal,  lac, 
cnastic,  jalap  etc.  Soft  resins  can  be  molded 
by  the  hand,  and  some  are  sticky  and  semi- 
fluid. These  are  called  balsams.  They  are 
the  solutions  of  hard  resins  in  essential  oils, 
or  are  admixtures  of  the  two.  Turpentine, 
storax  and  the  balsams  of  Tolu,  Peru  and 
Canada  are  examples.  Gum  resins  are  the 
milky  juices  of  certain  plants  made  solid 
by  exposure  to  the  air.  Resins  are  widely 
diffused  throughout  the  vegetable  kingdom, 
and  are  much  used  in  medicine  and  in  the 
mechanic  arts.  They  are  generally  obtained 
by  making  incisions  in  the  wood  from  which 
they  are  obtained,  although  it  is  sometimes 
necessary  to  use  boiling  alcohol  to  extract 
them  from  the  wood.  The  common  resin 
or  rosin  of  commerce  exudes  from  several 
species  of  pine,  and  is  used  in  the  prepara- 


tion   of   ointments    and    plasters    and    for 
various  other  purposes. 

Resonance  (rez? '6-ndns) ,  in  physics  the 
process  by  which  one  body  sets  in  vibration 
another  body  having  the  same  period  of 
vibration.  When  one  attempts  to  ring  a 
large  church-bell,  he  soon  learns  that  he 
must  pull  the  rope  at  certain  definite  inter- 
vals if  he  wishes  to  ring  with  ease.  A  row- 
boat  moored  in  quiet  water  can,  without 
difficulty,  be  set  rocking  if  one  throw  his 
weight,  first  on  one  side  then  on  the  other, 
at  correct  intervals.  If  two  pendulums  of 
the  same  period  be  mounted  upon  one  com- 
mon frame,  and  then  one  pendulum  be  set 
in  vibration  while  the  second  is  at  rest, 
the  second  pendulum  soon  "picks  up"  a 
vibration  of  considerable  amplitude  from  the 
first  pendulum.  These  are  instances  of 
resonance,  taken  from  mechanics.  In  acous- 
tics and  electricity  there  also  are  many 
illustrations.  A  tuning-fork  held  over  a 
tall  jar  partially  filled  with  water  will  have 
its  sound  much  reinforced  when  the  column 
of  air  in  the  jar  above  the  water  is  capable 
of  vibrating  in  the  same  period  as  the 
tuning-fork.  The  sounding-box  of  the 
guitar  and  violin  are  in  resonance  with  the 
strings  and  enable  them  to  give  out  energy 
at  a  more  rapid  rate.  Electrical  resonance 
is  frequently  employed  in  wireless  teleg- 
raphy. For  a  complete  theory  of  resonance 
see  Donkin's  Acoustics. 

Res'pira'tion  (in  plants)  is  the  process  by 
which  most  plants  set  free  in  their  bodies 
the  energy  required  for  doing  the  work  nec- 
essary to  maintain  life  and  form  new  parts. 
It  essentially  is  identical  with  the  respira- 
tion of  animals.  It  consists  of  several  sepa- 
rate but  related  processes :  (i)  the  absorption 
of  oxygen  and  its  union  with  the  protoplasm 
or  with  foods  by  the  action  of  the  proto- 
plasm; (2)  the  decomposition  of  this  unsta- 
ble substance,  resulting  finally  in  the  forma- 
tion of  carbon  dioxide  and  water;  (3)  ridding 
the  body  of  these  waste  products.  The 
oxygen  is  absorbed  directly  from  the  water 
or  air  by  smaller  plants,  but  in  the  larger 
it  is  distributed  to  the  internal  tissues  by  a 
system  of  air  passages  (see  AERATION). 
Through  a  reverse  process  the  carbon  dioxide 
is  got  rid  of.  The  chemical  details  of  res- 
piration are  not  known.  It  even  is  uncer- 
tain whether  it  is  the  living  protoplasm  or 
the  foods  that  are  oxidized.  Neither  is  it 
known  how  the  energy  is  used  nor  in  what 
form  it  is  set  free.  Some  of  it  appears  as 
heat,  making  the  body  warmer  than  the 
surrounding  air.  But  this  heat  is  so  quickly 
lost  that  it  can  only  be  observed  when  dis- 
sipation of  it  is  hindered.  In  this  the  plant 
is  like  a  cold-blooded  animal.  On  account 
of  the  carbon  dioxide  excreted,  the  plant 
loses  weight,  unless  supplied  with  food;  thus, 
if  a  seed  germinate  in  darkness,  after  a  few 
weeks  the  plantlet  may  have  less  than  half 
!  the  dry  weight  of  the  seed  from  which  it  grew. 
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Respiration,     Organs 

kinds:    Gills  and   lungs. 


of,    are    of    two 

The  former  are 
adapted  for  res- 
piration in  wa- 
ter, the  latter 
for  action  in 
free  air.  Gills 
are  found  m 
clams,  crayfish, 
squids  and 
other  inverte- 
brates as  well 
as  in  all  fishes. 
The  essence  of 
respiration  con- 
sists in  an  ex- 
change of  oxy- 
gen and  carbon 
dioxide  (CO8) 

;YW|  SOKSKHSBM  between    the 
Prelfi3tB  blood   and    the 
HjBfM      ••  air.    Special  or- 
«H  B^Kl^»  gans  of  respira- 
luviMHl  r    tion  are  not 
necessary  to  ac- 
complish  this 
end.  The  earth- 
worm,   for    ex- 
WINDPIPE,  BRONCHI  AND    ample)  breathes 
ONE  LUNG  through   the 

skin;  that  is,  the  blood  comes  close  to  the 
surface  m  thin-walled  vessels,  and  the  ex- 
change between  it  and  the  air  is  accom- 
plished. In  the  simplest  animals,  like  the 
amoeba,  where  there  is  no  blood,  the  breath- 
ing is  done  by  the  protoplasm  of  the  body, 
but  the  exchange  of  carbon  dioxide  for  oxy- 
gen is  essentially  the  same  as  in  higher  ani- 
mals. It  must  also  be  understood  that 
respiration  _  (q  v.)  in  plants  is  of  the  same 
nature  as  in  animals.  The  old  statement 
that  plants  breathe  carbon  dioxide  (carbonic 
acid  gas)  in  the  sunlight,  giving  off  oxygen, 
and  in  darkness  reverse  the  process  is  not 
true.  In  breathing  they  take  in  oxygen  and 
give  up  carbon  dioxide  at  all  times,  and  the 
process  is  more  active  in  sunlight  than  in 
darkness.  It  is  easy  to  point  out  how  the 
erroneous  idea  in  reference  to  their  breathing 
arose.  Plants  use  carbon  dioxide  in  their 
process  of  nourishment,  and  they  return  free 
oxygen  to  the  air  as  a  left-over  product. 
This  comes  mainly  from  the  process  of 
starch-formation;  and,  as  that  process  takes 
place  in  the  sunlight,  it  was  at  first  supposed 
that  the  oxygen  was  set  free  in  daylight  from 
the  process  of  respiration. 

Fishes  possess  gills  throughout  life;  the 
amphibia  have  them  in  larval  stages,  and, 
in  some  forms,  both  gills  and  lungs  exist  in 
the  same  individual.  Lungs  make  their  first 
appearance  in  the  dipnoi  (q.  ?;.)  and  occur  in 
all  animals  of  a.  In'gher  grade.  Lungs  are 
developed  '"n  all  animals  as  sac-like  expansions 
of  the  walls  of  the  pharynx,  blood  vessels  are 
spread  over  them,  and  air  is  introduced  into 
the  inside.  In  the  human  body  the  lungs 


become  very  complicated.  The  windpipe 
divides  into  two  main  branches  —  the  bron- 
chi. These  enter  the  lungs,  and  are  sub- 
divided again  and  again  into  the  bronchial 
tubes,  which  branch  like  the  twigs  of  a  tree. 
The  smallest  divisions  enter  into  air-sacs, 
which  are  lobulated  and  have  very  thin 
walls.  A  network  of  capillaries  is  spread 
over  the  thin  walls  of  the  air-sacs,  and  it 
is  in  these  capillaries  that  the  exchanges  be- 
tween air  and  blood  go  on.  The  blood  does 
not  anywhere  come  into  actual  contact  with 
the  air,  but  the  exchange  of  gases  is  made 
(by  osmosis)  through  the  thin  membranes 
of  the  air-sacs  and  the  capillaries.  The  sub- 
stance of  the  lungs  is  spongy,  and  consider- 
able elastic  tissue  enters  into  their  structure, 
which  allows  them  to  expand  and  contract. 
It  is  not  possible  in  an  illustration  to  give  a 
true  picture  of  the  complexity  of  the  lungs. 
Not  only  bronchial  tubes  branch  through 
their  substance,  but  blood-vessels  which 
carry  blood  to  be  aerated  ,  others  which  carry 
arterial  blood  to  nourish  the  lungs,  besides 
lymphatics  and  nerves,  branch  through.  The 
oxygen  received  by  the  lungs  is  carried  to 
the  minutest  parts  of  the  tissues,  and  is 
there  given  up  in  exchange  for  carbon  diox- 
ide. It  therefore  is  clear  that  there  are  an 
external  respiration  taking  place  in  the  lungs 
and  also  an.internal  respiration  taking  place 
in  the  tissues  throughout  the  body.  The 
latter  is  the  more  important  part  of  the 
process  of  respiration.  The  air  is  renewed 
in  the  lungs  through  the  action  of  the  dia- 
phragm and  other  muscles.  For  the  amount 
of  air  breathed  and  other  details  see  Hux- 
ley's Lessons  in  Elementary  Physiology  or  any 
other  good  textbook  of  physiology. 

Reszke  (resh'ke),  Jean  de,  an  operatic 
singer  (tenor)  ,  was  born  at  Warsaw,  Poland, 
on  Jan.  14,  1853. 
He  attained  a  rep- 
utation as  a  singer 
while  a  boy;  and, 
although  he  had 
been  destined  for 


TO  sion  for  the  oper- 
^  atic  stage.  He  ap- 
peared  in  1874  in 
Venice  and  in  1875 
in  London,  singing 
a  barytone  part; 
JEAN  DE  RESZKE  but  was  convinced 
that  his  voice  is  more  truly  a  tenor. 
Accordingly  he  re-appeared  in  1879  as  a 
tenor,  and  is  now  recognized  as  one  of 
the  world's  finest  artists  in  Robert  le  Diable, 
Faust,  Lohengrin,  Aida,  Le  Cid,  Tristran  and 
Romeo  and  Juliet.  Jean  de  Reszke  was  a 
favorite  performer  for  a  long  period  of  years 
at  the  Metropolitan  .Opera  House,  New  York. 
Retort',  a  vessel  employed  by  chenrsts 
for  distilling  or  effecting  decomposition  by 
means  of  heat.  It  may  be  made  of  glass, 
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earthenware  or  mental  according  to  the  pur- 
pose for  which  it  is  to  be  used.  Glass 
retorts  are  the  most  common;  but,  in  cases 
requiring  a  higher  degree  of  heat  than  glass 
can  bear,  earthen  retorts  are  used,  and  iron 
retorts  are  necessary  in  the  laboratory  for 
many  processes. 

Reunion  is  an  island  belonging  since 
1764  to  France,  formerly  called  He  de 
Bourbon,  southwest  of  Mauritius  and  about 
420  miles  east  of  Madagascar.  It  has  a 
total  area  of  965  square  miles  ana  a  popula- 
tion of  173,31.1;.  It  is  administered  by  a 
governor,  privy  council  and  elected  legis- 
lature; is  represented  in  the.  French  Parlia- 
ment; and  includes  30,000  Chinese,  Hindus, 
Malagasi  and  Negroes  among  its  non- 
European  residents.  St.  Denis,  the  capital, 
had  a  population  of  27,392;  There  are 
161  schools  with  16,827  pupils.  The  prin- 
cipal seaport,  Pointe-des-Galets,  is  con- 
nected with  St.  Benoit  and  St._  Pierre  by 
a  railway  83  miles  long  belonging  to  the 
government.  The  chief  imports  are  rice 
and  grain;  the  exports,  chiefly  sugar,  rum, 
coffee,  vanilla  and  spices. 

Renter  (roi'tef),  Fritz,  a  novelist  and 
poet  who  wrote  in  the  Low-German  dialect, 
was  born  at  Mecklenburg- Schwerin,  Nov.  7, 
1810.  While  studying  law  at  Jena  in  1833, 
he  became  involved  in  some  of  the  revolu- 
tionary schemes  of  the  students'  association, 
and  was  arrested  and  sentenced  to  thirty 
years'  imprisonment.  He  was  released  after 
seven  years'  confinement  in  Prussian  for- 
tresses; and  a  few  years  later  began  to  write 
the  books  which  spread  his  name  throughout 
all  Germany.  His  tales  have  the  flavor  of 
real  life,  and  prove  their  author  a  born  story- 
teller. He  died  at  Eisenach  in  Thuringia, 
July  12,  1874.  See  M'Callum's  Studies  in 
Low-German  Literature.  See  PLATT-DEUTSCH. 

Revere',  Mass.,  a  coastal  town  in  Suffolk 
County,  is  five  miles  from  Boston.  It  is  a 
residential  town  and  a  popular  summer  re- 
sort, having  good  schools  and  a  number  of 
churches.  It  has  a  memorial  to  Paul  Revere, 
a  town-hall,  a  Carnegie  Library  and  Massa- 
chusetts Bath-House,  which  is  owned  and 
maintained  by  the  state.  The  town  was 
settled  in  1627,  and  was  known  as  Rumney 
Marsh.  It  was  part  of  Boston  until  1738, 
and  in  1739  it  was  incorporated  as  Chelsea. 
It  was  re-incorporated  and  set  off  in  1846 
as  North  Chelsea,  and  in  1871  the  name  was 
changed  to  Revere.  Population  18,219. 

Revere,  Paul,  a  P evolutionary  soldier 
famous  for  his  midnight  ride  from  Boston  to 
Lexington  to  warn  the  militia  of  the  ap- 
proach of  the  British  soldiers,  was  born  at 
Boston,  Jan.  i,  1735  Pevere  was  one  of 
the  party  that  destroyed  the  tea  in  Boston 
harbor,  and  was  at  the  head  of  a  volunteer 
committee  to  watch  the  British.  When  it 
was  known  that  the  latter  intended  to  move 
to  Concord,  Revere  crossed  to  Charlestown 
and  on  the  night  of  April  18,  1775,  rode  to 


Lexington,  rousing  the  minute-men  on  his 
way.  "The  fate  of  a  nation  was  riding  that 
night. "  He  was  stopped  at  Lexington,  but 
a  companion  succeeded  in  reaching  Concord. 
Revere  rose  to  the  rank  of  lieutenant-colonel 
of  artillery  during  the  war,  and  after  inde- 
pendence was  secured  established  the  Revere 
Copper  Company  at  Canton,  Mass.  He  died 
on  May_  10.  1818.  His  ride  has  been  made 
the  subject  of  a  fine  poem  by  Longfellow. 

Revolv'er,  a  small  fire-arm,  an  improved 
pistol,  which  by  means  of  a  revolving  breech 
or  revolving  barrels  can  be  made  to  dis- 
charge more  than  once  without  reloading. 
The  invention  is  far  from  being  new,  speci- 
mens being  still  in  existence  which  were 
manufactured  during  the  i7th  century:  but 
in  1835  Colonel  Samuel  Colt  patented  Colt's 
revolver,  which  was  a  great  advance  on  all 
previous  experiments  and  substantially  is 
still  in  use.  It  consists  ot  one  rifled  barrel 
and  a  revolving  cylinder  with  six  or  seven 
chambers,  which  are  successively  brought 
into  line  with  the  barrel  by  the  action  of  the 
trigger.  Each  chamber  has  its  nipple  for  a 
cap,  which  is  brought  under  the  hammer  by 
the  motion  which  brings  the  chambers 
around  to  the  barrel.  In  addition  to  this,  by 
withdrawing  a  bolt  the  breech-piece  may  be 
taken  out  and  replaced  by  another  of  the 
same  kind  with  chambers  ready  loaded. 
Revolving  fire-arms  of  larger  size  are  used 
in  wars,  the  best  known  of  which  is  the 
French  mitrailleuse,  of  which  so  much  was 
heard  during  the  Franco-Prussian  War  of 
1870.  See  GUN. 

Rey'nard  the  Fox  is  the  title  of  a  cele- 
brated fable  of  the  middle  ages,  being  the 
last  of  a  series  of  poems  in  which  wild  beasts 
are  the  speakers  and  actors.  It  was  written 
in  Low  German,  professedly  by  Hinrik 
van  Alkmer  in  1498;  but  most  German 
critics  say  the  real  author  was  Hermann 
Barkhausen,  who  published  his  book  under 
a  pseudonym. 

An  outline  of  the  story  may  be  briefly 
given  as  follows :  When  Nobel  the  lion,  king 
of  beasts,  was  holding  his  court  one  Easter- 
tide, all  the  animals,  great  and  small,  came 
and  paid  homage,  except  Reynard  the  fox; 
and  for  his  various  misdeeds  Reynard  was 
summoned  to  appear  before  the  lion,  Bruin 
the  bear  being  sent  to  summon  him.  Rey- 
.  nard,  however,  told  the  bear  of  some  honey 
hid  in  a  split  tree,  in  which  Bruin  got  him- 
self fast  and  nearly  beaten  to  death  by 
some  peasants  before  he  got  back  to  court. 
Tibert  the  cat  was  the  next  messenger;  but 
Reynard  persuaded  him  to  go  and  catch 
some  mice  in  a  place  where  there  was  a  noose, 
in  which  the  cat  was  caught  and  suffered 
a  beating  before  he  got  ctway.  At  last 
Grimbart  the  badger  went  to  summon  Rey- 
nard and  persuaded  him  to  appear  at  court, 
where  he  was  tried  and  condemned  to  death. 
But  just  before  he  was  to  be  hung  on  the 
gallows  he  asked  leave  to  make  a  speech,  in 


REYNOLDS 


1605 


RHEIMS 


the  course  of  which  he  told  the  lion  that  old 
Reynard  his  father,  in  connection  with  Isen- 
grim  the  wolf  and  Bruin  the  bear,  had 
formed  a  conspiracy  to  kill  the  lion  and 
make  Bruin  king  in  his  place;  but  he  (Rey- 
nard) had  stolen  their  treasure  and  hidden 
it,  as  he  could  not  bear  to  see  the  noble 
lion  killed  and  the  wicked  bear  made  king 
in  his  place.  After  hearing  the  story,  the 
lion  pardoned  Reynard  and  put  the  wolf 
and  the  bear  in  prison.  But  when  the  lion 
asked  Reynard  to  show  him  where  the  treas- 
ure was,  he  excused  himself  because  he  was 
under  an  oath  to  make  a  pilgrimage  to 
Rome.  The  lion  then  let  him  go;  and 
Reynard  immediately  set  out  on  his  pilgrim- 
age, taking  with  him  Cuwaert  the  hare  and 
Belin  the  ram.  On  his  way  he  passed  his 
own  house,  and  induced  Cuwaert  to  go  with 
him,  and  there  killed  him.  Putting  the 
hare's  head  in  a  satchel,  he  gave  it  to  the 
ram,  telling  him  to  carry  it  back  to  the  lion, 
as  it  contained  valuable  letters.  When  the 
lion  saw  the  hare's  head  he  was  very  angry, 
and  at  once  released  the  wolf  and  bear  from 
prison  and  declared  the  fox  an  outlaw.  An- 
other version  of  the  fable  adds  an  account 
of  a  fight  between  the  wolf  and  the  fox,  in 
which  the  latter  by  his  trickery  won  the 
victory,  and  finally  returned  to  his  own 
home,  honored  with  the  favor  and  protection 
of  the  lion. 

Reyn'olds,  John  Fulton,  an  American 
soldier  and  major-general  of  volunteers,  was 
born  at  Lancaster,  Pa.,  Sept.  20,  1820.  He 
graduated  at  West  Point  in  1841  and  got  a 
lieutenancy  in  1846,  after  which  he  served 
in  the  Mexican  War,  was  engaged  against 
the  Rogue  River  Indians  in  the  Utah  expe- 
dition and  in  1859  became  commandant  of 
West  Point.  In  1861  he  was  appointed  brig- 
adier-general of  volunteers,  and  took  part 
in  the  campaigns  of  the  army  of  the  P^to- 
mac.  After  serving  with  distinction  in  the 
Peninsular  campaign  and  saving  the  Union 
army  at  the  second  battle  of  Bull  Run  from 
a  disastrous  rout,  he  gained  the  rank  of 
major-general  and  succeeded  Hooker  in  the 
command  of  the  First  Army  Corps.  On  the 
first  day  at  Gettysburg  he  was  struck  by  a 
rifle  ball,  which  unhappily  ended  his  prom- 
ising career,  July  i,  1863. 

Rejnolds,  Sir  Joshua,  a  highly  distin- 
guished English  portrait-painter,  was  born 
near  Plymouth,  July  16,  1723.  His  father 
designed  him  for  the  medical  profession,  but, 
as  he  early  manifested  a  desire  to  be  a 
painter,  he  was  placed  at  17  under  the  in- 
struction of  Thomas  Hudson,  the  principal 
portrait-painter  of  the  day.  In  1 746  he  went 
to  London,  and  set  up  a  studio  there;  but, 
being  invited  to  accompany  Commodore 
Keppel  on  a  cruise  to  the  Mediterreanan  in 
1749,  he  made  his  way  to  Rome,  and  re- 
mained about  three  years  in  Italy,  studying 
the  works  of  Raphael  and  Michael  Angelo 
and  visiting  the  chief  art-collections.  On 


returning  to  London  in  1752,  his  works  at- 
tracted great  attention.  When  the  Royal 
Academy  was  instituted  in  1769,  he  was 
elected  its  first  president.  He  was  knighted 
by  George  III.  When  Ramsav  died  in  1784, 
he  succeeded  him  as  painter  to  the  king. 
He  died  in  London,  Feb  23,  1792,  and, 
after  lying  in  state  at  the  Royal  Academy, 
was  interred  in  the  crypt  of  St.  Paul's.  Rey- 
nold's fame  lies  in  the  superior  beauty  and 
excellence  of  his  portraits.  He  was  at  home 
alike  in  portraying  the  strength  of  manhood 
and  the  grace  of  womanhood;  and  his  pic- 
tures of  children  have  especial  tenderness 
and  beauty.  He  was  a  man  of  fine  and 
varied  culture,  and  lived  in  friendly  inter- 
course with  Johnson,  Burke,  Goldsmith  and 
other  literary  men  of  his  day.  He  was  also 
distinguished  for  an  amiable  disposition  and 
the  most  pleasing  manners,  fully  justifying 
the  eulogium  of  Goldsmith : 

Still  born  to  improve  us  in  every  part, 
His  pencil  our  faces,  his  manners  our  heart. 

Rhad'aman'thus,  in  Greek  mythology,  a 
son  of  Zeus  and  Europa;  one  of  the  three 
judges  of  the  dead  on  their  descent  into  the 
nether  world.  The  other  two  were  ^Eacus 
and  Minos  (brother  of  Rhadamanthus) ,  king 
and  lawgiver  of  Crete.  Before  these  three, 
according  to  the  fable,  all  the  dead  appeared 
when  they  reached  the  lower  world,  to  give 
account  of  their  stewardship  and  receive  the 
reward  of  their  deeds. 

Rhea  (re'd)  or  Nan'du,  the  ostrich  of  the 
New  World.  The  rheas  are  running  birds, 
living  in  herds  on  the  grassy  plains  of  South 
America  and  feeding  on  grasses,  seeds  of 
herbs  and  some  varieties  of  berries.  Their 
wings  are  better  developed  than  in  other 
running  birds,  but  do  not  suffice  for  flight. 
The  larger  varieties  reach  a  height  of  about 
six  feet.  The  female  lays  from  ten  to  twenty- 
three  eggs  in  a  depression  in  the  ground 
made  by  the  male.  Their  feathers  are  of 
coarser  quality  than  those  of  the  African 
ostrich,  and  are  used  mainly  for  rugs,  dust- 
ers and  brooms.  There  are  three  species. 
The  more  common  one  is  brownish-gray 
above  and  nearly  white  on  the  belly.  It 
ranges  from  southern  Brazil  to  the  Straits  of 
Magellan.  Another  smaller  form,  with  some 
feathers  having  white  tips,  inhabits  Pata- 
gonia; and  a  third,  dark-colored  form  lives 
in  northeastern  Brazil. 

Rheims  (remz)  or  Reims,  a  city  in  the 
French  department  of  the  Marne,  about  100 
miles  from  Paris  by  rail.  Clovis  was  baptized 
within  its  walls.  In  the  8th  century  it  be- 
came the  seat  of  an  archbishop,  and  from 
1179,  when  Philip  Augustus  was  solemnly 
crowned  here,  it  became  the  place  for  the 
coronation  of  the  kings  of  France.  Joan  of 
Arc,  after  her  great  victories,  brought  the 
dauphin  here  to  be  crowned,  and  the  only 
sovereigns  down  to  1825  who  were  not 
crowned  here  were  Henry  IV,  Napoleon  I 
and  Louis  XVIII.  In  1793  the  cathedral 
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was  attacked  by  the  populace,  and  in  1830 
the  ceremony  of  crowning  at  Rheims  was 
abolished.  The  hills  which  surround  the 
town  are  planted  with  vineyards,  and  Rheims 
is  one  of  the  great  centers  of  woolen  manu- 
facture in  France.  Its  Gothic  cathedral, 
one  of  the  glories  of  architecture  was  ruined 
by  German  bombs  in  1914.  A  wealth  of 
tapestry,  sculpture  and  paintings  adorned 
the  interior;  innumerable  statues  of  artistic 
grace  beautified  the  outside;  and  the  rose- 
window  was  of  rare  magnificence.  Popula- 
tion 108,385. 

Rhelngold  (rin'golt) ,  Das.  The  prelude  of 
Wagner's  tetralogy  of  The  Niebelungen  Ring. 
First  performance  at  Munich,  Sept.  22,  1869, 
under  the  direction  of  Franz  Wullner,  whose 
tact  and  ability  successfully  overcame  the 
difficulties  attending  its  first  production. 
The  poem,  Das  Rheingold,  was  not  written 
until  after  Siegfried  and  Die  Walkure  had 
been  dramatised.  The  music  was  completed 
in  May  of  1854.  An  exceptional  number  of 
instruments  is  required  by  the  score.  For 
instance,  where  ordinarily  two  or  four  horns 
would  suffice,  Wagner  uses  eight.  The  band 
of  brass  instruments  is  enlarged,  with  wonder- 
ful effects  in  sonority.  At  the  close  of  The 
Rhinegold  six  harps  are  used  in  the  rainbow 
scene.  The  full  score  was  published  in  1873. 

Rheot'ropism  the  sensitiveness  of  a  plant 
to  the  direction  of  a  current  of  water,  to  which 
it  responds  by  changing  the  rate  of  growth, 
which  results  in  a  curvature  with  or  against 
the  current.  When  roots  of  corn  or  vetch 
are  grown  in  moving  water,  the  rate  of 
growth  is  hastened  on  the  side  not  struck  by 
the  current  and  slowed  on  the  other  side; 
consequently  the  tip  is  turned  up-stream.  A 
very  slow  current  will  produce  the  reaction. 
The  exact  nature  of  the  stimulus  has  not  yet 
been  determined.  See  IRRITABILITY. 

Rhine,  the  most  important  river  in  Ger- 
many and  one  of  the  most  noted  in  the 
world,  takes  its  rise  in  Switzerland,  and, 
after  a  northerly  course  of  about  850  miles, 
empties  into  the  German  Ocean.  The  area 
drained  by  the  Rhine  and  its  feeders  is  esti- 
mated at  nearly  100,000  square  miles.  It 
is  divided  into  the  Upper,  Middle  and  Lower 
Rhine,  the  first  being  the  river  from  its 
source  to  Basel,  the  second  its  course  from 
Basel  to  Cologne  and  the  third  its  course 
from  Cologne  through  the  Netherlands  to  the 
sea,  into  which  it  empties  by  mouths  forming 
an  extensive  delta.  Canals  connect  the 
Rhine  with  the  Rhone,  the  Danube  and 
other  rivers,  opening  lines  of  communication 
with  France  and  Belgium  on  one  side  and 
with  the  Netherlands  and  every  part  of 
Germany  on  the  other.  The  delta,  most  of 
which  lies  below  the  sea,  has  to  be  protected 
by  strong  embankments  or  dikes,  the  prin- 
cipal ones  rising  25  or  30  feet  above  the 
lowest  level  of  the  river. 

Rhinoceros  (ri-n6sf e-ros) ,  a  thick-skinned 
animal  with  a  horned  snout,  confined  to 


tropical  Africa  and  Asia.  There  are  two 
species  in  Africa  and  three  in  Asia.  The 
African  species  embrace  a  two-horned  and  a 
one-horned  variety.  The  latter  is  the  wide- 
mouthed  rhinoceros,  sometimes  called  white, 
although  its  skin  is  of  a  slaty  color.  It  is 
the  largest  of  the  family,  a  full-grown  male, 
according  to  Selous  the  celebrated  hunter, 
standing  six  and  one  half  feet  high  at  the 
shoulders.  The  largest  of  the  Asiatic  species 
also  has  a  single  horn.  It  is  ten  feet  long 
and  five  feet  high  at  the  shoulders.  There 
are  enormous  folds  in  the  skin  which  appear 
like  huge  plates  of  armor.  Another  form,  in- 
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habiting  Sumatra,  has  two  horns  on  the 
snout.  The  horn  is  a  powerful  weapon.  Be- 
sides being  used  in  attack,  it  is  strong 
enough  to  root  up  small  trees,  which  the 
animal  sometimes  does,  for  the  sake  of  the 
fruit  and  foliage.  They  are  shot  with  iron 
and  tin  bullets,  as  the  hide  is  so  tough  that 
leaden  bullets  will  not  penetrate  it. 

Rhizoids  (rl'zoids).  Usually  hair-like  out- 
growths from  plant-bodies  which  act  as 
holdfasts  and,  often,  as  absorbing  organs. 
The  name  means  root-like,  but  the  similarity 
is  by  no  means  one  of  structure,  but  rather 
one  of  general  function  in  relation  to  the 
outside  world.  Rhizoids  are  mostly  devel- 
oped by  the  lower  plants,  as,  for  example,  in 
connection  with  the  anchoring  of  sea-weeds, 
on  the  underside  of  [the  thallus-bodies  of 
liverworts,  from  the  base  of  the  erect  moss- 
plants,  from  the  under  side  of  the  prothal- 
lium  of  ferns  etc. 

Rhizome  (ri-zom').     See  ROOT'-STOCK. 

Rhode  Island,  one  of  the  original  thirteen 
states  and  the  smallest  state  in  area  in  the 
American  Union.  Its  greatest  length  from 
north  to  south  is  between  40  and  50  miles, 
and  its  width  is  less  than  40,  its  land-area 
being  but  little  over  1,050  square  miles. 
It  is  bounded  on  the  north  and  east  by 
Massachusetts,  on  the  south  by  the  Atlantic 
and  on  the  west  by  Connecticut.  The  state 
is  divided  into  five  counties,  its  principal 
cities  being  Providence  (the  capital),  New- 
port, Central  Falls,  Pawtucket  and  Woon- 
socket.  Narragansett  Bay,  which  occupies 
the  southeastern  quarter  of  the  state,  con- 
tains a  number  of  beautiful  islands,  on  the 
largest  of  which,  named  Rhode  Island,  is 
Newport,  a  famous  summer-resort,  for- 
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merly  one  of  the  two  capitals.  The  coun- 
try is  hilly,  and  the  soil  rough  and  stony, 
being  chiefly  devoted  to  pasturage  and 
orchards.  The  minerals  consist  of  build- 
ing-stone, talc,  lime  and  graphite.  The 
principal  rivers  are  the  Pawtucket,  Black- 
stone  and  Pawcatuk  In  the  mam  they 
supply  waterpower  for  the  numerous 
factories. 

Rhode  Island  is  a  manufacturing  state, 
having  nearly  300  million  dollars  invested 
in  various  enterprises.  The  principal  lines 
of  industry  are  cotton,  woolen  and  knit- 
goods  factories.  There  also  are  dyeing  and 
finishing  establishments;  foundry  and 
machine-shop  products  and  rubber  and 
elastic  goods  are  manufactured.  Much 
cheap  jewelry  is  made,  and  no  better  solid 
silverware  is  manufactured  in  the  United 
States  than  in  Rhode  Island.  The  fisheries 
employ  about  2,000  people  and  have  a 
valuation  of  one  million  dollars  annually. 
It  was  at  Pawtucket  in  1790  that  the  first 
cottonspinning  works  in  the  United  States 
were  established.  Educationally  the  state 
does  most  creditably,  expending  nearly  two 
million  dollars  a  year.  The  pupils  enrolled 
number  80, no,  and  the  average  daily 
attendance  is  61,487.  It  has  247  high- 
school  teachers  and  6,021  high-school 
pupils.  The  state  maintains  a  normal 
school  with  38  teachers  and  an  agricultural 
school  with  a  faculty  of  25.  At  Providence 
is  Brown  University  (q.  v.}.  There  are  a 
state  sanitarium  for  consumptives,  a  state 
home  and  school  for  children,  institutions 
for  the  deaf  and  insane,  a  state  work-house, 
house  of  correction,  a  state-prison  and 
many  benevolent  establishments. 

Rhode  Island  was  settled  in  1636  by 
Roger  Williams  (q.  v.}  and  his  Baptist  c-  m- 
panions,  who  were  expelled  from  the  Puritan 
colony  in  Massachusetts  on  account,  partly, 
of  their  religious  opinions.  It  is  also  be- 
lieved to  have  been  the  Vinland  of  the 
Norsemen,  who  explored  its  coast  in  the 
aoth  century.  Population  620,090. 

Rhodes  (rodz),  an  island  in  the  Mediter- 
ranean belonging  tc  Turkey,  formerly  an 
independent  state  of  ancient  Greece.  It  is 
about  50  miles  long  ar  d  20  broad,  and  is 
traversed  by  a  chair  cf  mountains,  the 
highest  peak  reaching  a  height  of  4,070 
feet.  The  island  was  inhabited  at  a  very 
early  period,  and  is  said  to  have  sent  nine 
ships  to  the  Trojan  War.  In  404  B.  C. 
the  city  of  Rhodes  was  founded  at  the 
northern  extremity  of  the  island,  and  after 
that  the  history  of  the  island  is  comprised 
in  that  of  the  new  city.  The  city  was  girt 
by  strong  walls  surmounted  by  towers,  and 
was  furnished  with  two  good  harbors.  At 
the  entrance  to  one  of  its  ports  stood  a 
brazen  statue  of  Helios,  70  cubits  in  height 
and  called  the  Colossus  of  Rhodes.  Besides 
this  statue,  which  was  one  of  the  seven 
wonders  of  the  ancient  world,  there  were 


3,000  others  in  the  city,  of  which  100  were 
colossal.  The  arts  were  cultivated  in 
Rhodes,  and  intellectual  activity  showed 
itself  long  after  it  had  declined  in  other 
parts  of  Greece.  After  the  death  of  Julius 
Caesar,  whose  side  the  Rhodians  had  taken 
in  his  contest  with  Pompey,  they  were 
defeated  in  a  naval  engagement  by  Cassius, 
who  entered  the  city  by  force,  seized  the 
public  property  and  rifled  the  temples. 
During  several  centuries  Rhodes  remained 
under  the  power  of  the  Byzantine  emperors. 
In  1309  it  fell  into  the  hands  of  the  Knights 
of  St.  John  of  Jerusalem,  who  retained 
possession  until  1523,  when  they  were  be- 
sieged by  the  Turks  and  compelled  to  sail 
away  to  Crete;  and  the  island  has  remained 
a  Turkish  possession  ever  since. 

Rhodes,  Cecil  John,  English  and  South 
African  statesman,  railway  projector  and 
mining  operator,  was  born  at  Bishop 
Stortford,  England,  where  his  father  was 
rector  of  the  parish,  July  5,  1853.  After 
graduating  at  Oxford,  he  went  to  the  Cape 
of  Good  Hope  in  1871  for  his  health,  and 
settled  at  Kimberley,  engaged  in  diamond- 
mining  and  began  to  dream  of  a  united 
British  South  Africa  and  of  a  railway  pro- 
ject that  would  connect  the  Cape  with  the 
Zambezi  and  ultimately  through  Egyp- 
tian Sudan  with  Cairo.  Cape  politics  for  a 
time  attracted  him,  and  he  entered  the 
local  legislature  and  became  prime  minister, 
but  resigned  in  consequence  of  the  Jameson 
raid.  In  1893,  m  alliance  with  the  Dutch 
Afrikander  party  at  the  Cape,  he  took  the 
field  against  the  warlike  Matabele  and  sub- 
dued them;  after  which  he  obtained  mining 
rights  over  what  is  now  Rhodesia,  which 
he  did  much  to  develop.  By  this  time, 
while  working  out  his  schemes  of  British 
expansion  in  the  country,  he  had  formed 
the  great  De  Beers  mine  consolidation, 
where  he  amassed  great  wealth.  When  war 
in  the  Transvaal  broke  out,  he  went  to 
Kimberley,  and  remained  there  during  the 
investment  of  the  great  diamond-mining 
town  by  thft  Boers,  raising  and  equipping 
at  his  own  expense  a  town-guard  of  400 
men  at  a  cost  of  $75,000.  He  died  on  March 
28,  1902. 

Rhodesia  (rd-d?'zt-a),  named  from  Cecil 
Rhodes,  is  bounded  on  the  northwest  and 
north  by  Congo  Free  State,  on  the  north 
and  northeast  by  German  East  Africa,  on 
the  east  by  Portuguese  East  Africa,  on  the 
south  by  the  Transvaal  and  the  Bechuana- 
land  Protectorate,  and  on  the  west  by  Ger- 
man Southwest  Africa  and  Portuguese  West 
Africa  or  Angola,  comprising  all  the  terri- 
tory formerly  known  as  British  South  and 
Central  Africa,  north  of  the  twenty-sec- 
ond parallel,  excepting  the  British  Central 
Africa  Protectorate.  RJaodesia  is  divided  by 
the  Zambezi  into  Southern  and  Northern 
Rhodesia,  Southern  Rhodesia  into  Matabele- 
land  and  Mashonaland,  and  Northern 
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Rhodesia  into  Northeastern  and  North- 
western Rhodesia.  Southern  Rhodesia  has 
an  estimated  area  of  144,000  square  miles 
and  a  native  population  estimated  in  May, 
1911,  at  743,640,  497,165  in  Mashonaland 
and  246,475  in  Matabeleland.  In  1911 
there  were  11,039  Europeans  in  the  former 
and  12,543  in  the  latter  province.  The  entire 
country  is  administered  by  the  British 
South  Africa  Company  through  its  admin- 
istrator and  by  a  resident  commissioner 
appointed  by  the  secretary  of  state,  with 
executive  and  legislative  councils.  Natives 
and  non-natives  stand  equal  before  the  law 
except  in  regard  to  spirits  and  arms  and 
ammunition. 

Gold-fields  with  a  total  estimated  area 
of  5,250  square  miles  have  been  discovered 
in  Rhodesia,  and  300  companies  and  syndi- 
cates had  registered  for  mining  and  develop- 
ment work  before  1906.  Gold  to  the  amount 
of  231,872  ounces  was  produced  in  1903 
and  267,737  ounces  in  1904.  There  are 
600  square  miles  of  coal-fields  about  Wankie, 
203  miles  northeast  of  Bulawayo,  and  a 
company  has  been  formed  for  their  exploita- 
tion. Silver,  copper,  antimony,  blende, 
arsenic  and  lead  have  been  found.  South- 
ern Rhodesia  belongs  to  the  South  African 
Customs-Union.  The  railway  from  Bula- 
wayo to  the  Wankie  coal-fields  was  finished 
in  September,  1903,  and  212  miles  were 
thus  added  to  the  line  up  the  continent 
from  the  Cape.  On  April  25,  1904,  it  had 
been  pushed  on  to  the  Victoria  Falls  on 
the  Zambezi,  and  is  heading  for  Lake  Tan- 
ganyika across  North  Rhodesia.  In  1906 
it  was  open  374  miles  north  of  Victoria 
Falls.  A  branch-line  from  Bulawayo  to 
Gwanda,  120  miles  south,  was  opened  in 
1903,  and  the  line  to  the  Matopos  the  same 
year.  Salisbury  is  connected  with  Bula- 
wayo by  way  of  Hartley  and  Gwelo,  and 
the  line  from  Beira  to  Umtali  has  also 
reached  Salisbury,  the  narrow  gauge  of  the 
latter  having  been  standardized.  Salisbury 
is  also  connected  with  the  Ayrshire  mine 
in  the  Lomagundi  district  by  a  narrow- 
gauge  road,  a  distance  of  84  miles.  The 
line  between  Gwelo  and  Selukwe  is  also 
open  for  business.  The  route  between  Salis- 
bury and  Mazoe  has  been  surveyed  for 
immediate  construction.  Nearly  3,000 
miles  of  railway  have  been  built  in  northern 
and  southern  Rhodesia.  In  Southern  Rho- 
desia there  are  3,000  miles  of  post-roads, 
maintained  at  a  cost  of  over  £8,000  a  year. 
The  Rhodesian  telegraph-system,  including 
the  African  Transcontinental  Telegraph 
Company's  lines  and  those  belonging  to  the 
police-telephone  service,  aggregated  3,984 
miles  of  line  and  7,118  of  wire,  with  99 
offices  open.  Direct  communication  by 
wire  is  opened  between  Umtali  and  Beira, 
and  the  trunk-line,  now  1,600  miles  long, 
has  reached  Ujiji  by  way  of  Blantyre  and 
Karonga.  The  telephone  systems  are  ex- 


tensive. The  penny-post  prevails,  and 
there  are  73  postoffices  in  Southein  and  35 
in  North  Rhodesia. 

Northern  Rhodesia,  formed  by  the  amal- 
gamation of  Northeastern  and  Northwestern 
Rhodesia  in  1911,  has  an  area  of  about 
190,000  square  miles  and  a  population  of 
approximately  1,000,000.  The  Europeans 
number  1,434.  The  territory  is  divided  into 
ten  magisterial  districts,  with  administra- 
tive headquarters  at  Livingstone,  on  the 
Zambesi.  A  good  road  exists  between  Lakes 
Nyasa  and  Tanganyika  and  the  telegraph 
line  runs  from  Zomba  in  the  Protectorate 
to  Ujiji.  The  slave-trade  has  been  sup- 
pressed throughout  the  country,  and  strict 
regulations  regarding  spirits  and  trading 
with  the  natives  are  in  force. 

The  authorized  capital  of  the  British 
South  Africa  Company  is  £9,000,000,  of 
which  nearly  all  has  been  issued,  besides 
£1,250,000  in  debentures.  The  total  revenue 
for  the  year  ending  March,  1911,  was  £i,- 
163,874;  the  expenditure  £993,264. 

Rhodes  Scholarships.  Cecil  Rhodes 
(q.  v.)  of  South  Africa  by  his  will  endowed 
a  large  number  of  perpetual  scholarships 
entitling  each  of  the  recipients  to  spend 
three  years  at  England's  famous  University 
of  Oxford,  with  an  annual  income  of  $1,500. 
These  scholarships  are  distributed  among 
English-speaking  people  throughout  the 
world,  each  state  and  each  territory  in  the 
United  States  being  entitled  to  two  repre- 
sentatives. Mr.  Rhodes'  object  was  to  bind 
all  English-speaking  people  in  sympathy 
and  esteem,  by  means  of  the  social  con- 
tact and  the  mutual  understanding  which 
such  a  plan  should  bring  about. 

Candidates  are  to  be  selected  on  the  basis 
of  four  qualifications,  (i)  Attainments  in 
scholarship,  as  tested  by  preliminary  ex- 
aminations in  Latin,  Greek  and  mathe- 
matics; (2)  fondness  for  and  success  in 
outdoor  sports;  (3)  unselfishness  and  good 
fellowship;  and  (4)  moial  force  of  char- 
acter and  zeal  in  the  performance  of  public 
duties. 

It  would  seem  that  those  best  suited  for 
the  scholarships  are  those  who  have  already 
received  the  A.B.  degree,  as  the  majority 
of  those  who  have  not  attained  to  this 
standard  lack  the  breadth  arid  maturity 
necessary  for  profiting  fully  from  the  splen- 
did opportunities  afforded  by  the  social 
life  at  Oxford. 

The  first  of  the  Rhodes  scholars  began 
their  residence  at  Oxford  in  1903,  and 
those  who  have  recently  returned  to  Amer- 
ica report  high  respect  for  British  institu- 
tions. 

Rho'doden'dron,  a  genus  of  trees,  shrubs 
and  various  forms  of  heath,  which  includes 
some  200  species,  is  an  evergreen,  in  many 
of  its  species  native  to  North  America  and 
in  many  others  to  Asia  and,  especially,  the 
Himalayas,  Borneo  and  Java.  Rhododen- 
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drons  have  been  cultivated  as  garden-plants 
with  great  success.  Many  hybrid  forms 
have  beautiful  and  conspicuous  flowers, 
without  having  lost  the  hardiness  of  the 
native  species.  The  plants  of  the  genus 
flourish  in  a  moist  but  well-drained  soil, 
preferably  somewhat  of  the  nature  of 
vegetable  mould.  Thickets  of  rhododendron 
maximum  are  among  the  beauties  of  the 
Alleghanies,  some  having  carmine,  others 
lilac-colored,  others  purple  flowers. 

Rhodophyceae  (ro'do-fis't-e),  plants  com- 
monly known  as  the  red  algas.  The  red 
color  is  due  to 
the  presence  of  a 
pigment  in  addi- 
tion to  the  ordi- 
nary chlorophyll 
which  belongs  to 
all  algae.  They 
mostly  are  ma- 
rine forms  and 
are  anchored  by 
holdfasts,  be- 
longing to  the 
deepest  waters  in 
which  algae  grow. 
Their  bodies  are 
much  more  deli- 
cate than  those 
of  the  brown 
algse  or  kelps, 
their  graceful 
A  red  alga  (A\  stowing  the  forms,  delicate 
female  organ  (o)  with  its  tricho-  texture  and 
gyne  «).  the  male  cells  (s)  and  brightly  tinted 
the  resulting  spore  case(S.C).  ,  §•  •>,  ,  ,  r 
bodies  (shades  of 

red,  violet,  dark  purple  and  reddish  brown) 
making  them  very  attractive.  They  show 
the  greatest  variety  of  forms,  branching 
filaments,  ribbons  and  filmy  plates  prevail- 
ing, sometimes  branching  very  profusely 
and  delicately  and  resembling  mosses  of 
fine  texture.  They  are  among  the  most 
prized  souvenirs  of  a  visit  to  the  seashore. 
Red  algae  are  very  peculiar  both  in 
asexual  and  in  sexual  reproduction.  Every 
sporangium  contains  just  four  asexual 
spores,  and,  contrary  to  the  usual  alga 
habit,  these  spores  have  no  cilia  or  power 
of  motion.  Since  they  are  always  pro- 
duced in  fours,  they  are  called  tetraspores. 
The  female  sex-organ  also  is  very  peculiar. 
In  the  ordinary  algae  the  oogonium  consists 
of  a  single,  large,  spherical  cell.  Among  the 
red  algae,  however,  this  spherical  cell  is 
transformed  into  a  flask-like  body,  with 
bulbous  base  and  an  elongated,  almost  hair- 
like_  neck.  This  female  organ,  on  account 
of  its  peculiarities,  is  often  called  by  a 
special  name,  cerpogonium,  the  tubular 
hair-like  process  being  called  the  trichogyne. 
The  male  cells  come  in  contact  with  the 
trichogyne  in  the  process  of  fertilization. 

Rhone  (row),  the  only  important  French 
river  which  falls  into  the  Mediterranean, 
rises  in  the  Swiss  Alps  not  far  from  the 


sources  of  the  Rhine,  its  entire  length  being 
about  500  miles.  There  is  sufficient  deptn 
for  good-sized  vessels  from  Lyons  south- 
ward, but,  on  account  of  the  rapidity  of 
the  current  and  the  shifting  of  sand-bars, 
navigation  is  difficult  and  at  times  impossi- 
ble. On  account  of  these  obstructions, 
which  are  greatest  near  the  mouths  of  the 
river,  communication  with  the  Mediter- 
ranean is  in  great  part  dependent  upon  the 
canals  which  connect  the  Rhdne  with  the 
Rhine,  the  Seine  and  other  rivers. 

Rhu'barb,  species  of  Rheum,  a  genus  of 
the  buckwheat  family.  Common  garden 
rhubarb  or  pie-plant  is  R.  rhaponticum, 
native  to  the  Old  World.  The  genus  is 
very  closely  related  to  the  common  docks, 
many  of  which  resemble  the  rhubarb  in  habit. 

Ribault  (re'bo''),  Jean,  a  French  Hugue- 
not, was  born  at  Dieppe  about  1520.  He 
was  sent  by  Admiral  Coligni  to  establish  a 
colony  of  French  Protestants  in  North 
America.  He  set  sail  with  an  advance 
party  on  February  18,  1562.  Having  built 
a  fortress  at  Port  Royal  Harbor,  he  left  a 
garrison  of  30  men  in  charge  and  returned 
to  France.  He  found  the  country  in  the 
throes  of  civil  war  and  was  unable  to  return 
or  to  send  provisions.  After  enduring  great 
sufferings  the  men  abandoned  the  fort  and 
attempted  to  return  to  France,  in  an  old 
vessel  which  managed  to  hold  together  for 
a  time.  When  it  was  about  ready  to 
collapse,  the  men  fortunately  were  picked 
up  by  an  English  cruiser  and  taken  to 
London.  In  1564  Ribault  was  made  gov- 
ernor of  a  proposed  colony  in  Florida  and 
Ren£  de  Laudoniere  was  sent  out  with 
colonists.  In  May  of  1565  Ribault  again 
sailed,  this  time  with  seven  vessels  and 
300  men.  He  arrived  on  August  28,  and 
shortly  afterward  some  Spanish  colonists 
under  Menendez  de  Avilez  made  an  attack 
upon  his  ships.  He  set  out  to  retaliate, 
but  his  vessels  were  wrecked  by  a  storm 
and  he  was  obilged  to  attempt  to  return 
to  the  fort  overland.  In  the  meantime  the 
Spaniards  had  marched  overland,  captured 
the  fort  and  murdered  all  the  occupants, 
except  a  few  who  made  their  escape  in  a 
couple  of  old  vessels.  Ribault  and  his  men 
surrendered  to  the  Spaniards  under  assur- 
ances of  safety,  but  in  October  of  1565 
they  were  put  to  the  sword. 

Rib' bo  n,  a  narrow  band  or  strip  of  w6ven 
silk.  Ribbons  have  been  made  an  important 
article  of  commerce  only  during  the  last 
two  centuries,  the  chief  seats  of  their  manu- 
facture beinj  Etieone,  France;  Basel, 
Switzerland;  and  Coventry,  England.  Of 
the  names  which  indicate  the  kind  _  of 
groundwork,  grosgrain  is  a  ribbed  silk, 
plush  a  velvety  .or  piled  surface,  satin  a 
smooth,  polished  surface  etc.;  and  there 
are  various  mixtures  of  these,  making  an 
almost  infinite  variety  of  decorative  effects 
both  in  color  and  weaving. 
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Ricardo  (rl-kar'dS),  David,  an  eminent 
political  economist,  was  born  of  Jewish 
parentage  at  London,  April  19,  1772.  At 
an  early  age  he  became  a  partner  with  his 
father  as  a  stock-broker;  but,  when  he 
married  outside  the  Jewish  race,  a  misun- 
derstanding arose  between  them  and  the 
partnership  was  dissolved.  Young  Ricardo 
then  set  up  in  the  same  business  himself, 
and  in  a  few  years  realized  a  large  fortune, 
while  preserving  an  honorable  reputation 
throughout  his  business  career.  In  1809 
he  published  The  High  Price  of  Bullion  a 
Proof  of  tlie  Depreciation  of  Bank-Notes, 
which  was  a  clear  and  able  argument  in 
favor  of  a  metallic  basis  for  the  currency  of 
a  country.  After  publishing  a  number  of 
other  successful  pamphlets,  Ricardo  brought 
out  his  greatest  work,  the  one  on  which  his 
fame  chiefly  rests :  The  Principles  of  Politi- 
cal Economy  and  Taxation.  This  work, 
while  not  a  complete  treatise  on  political 
economy,  may  be  regarded  as  a  very  able 
discussion  of  some  of  its  principal  factors, 
as  value,  wages,  rent  etc.  Ricardo  en- 
tered Parliament  in  1819,  and  retained  his 
seat  in  that  body  until  his  death,  which 
took  place  at  Gatcomb  Park,  Gloucester- 
shire, Sept.  ii,  1823. 

Rice,  t;he  well-known  grain  of  Oryza  sativa, 
extensively  cultivated  in  Asia,  where  it  is 
also  native.  The  genus  belongs  to  the  grass 
family  and  contains  about  20  described 
species,  and  perhaps  these  may  all  be  con- 
sidered as  varieties  of  O.  saliva.  Rice  sup- 
plies food  for  more  human  beings  than 
does  the  product  of  any  other  plant.  It 
is  the  principal,  and  often  the  only,  food 
of  millions  in  China,  India  and  the  May- 
layan  Islands.  It  is  the  staple  crop  of 
China,  and  two  food-crops  a  year  are 
raised,  while  a  third  is  plowed  under  as  a 
green  fertilizer.  The  Chinese  do  not  always 
grow  rice  on  alluvial  flats,  but  cultivate  a 
dry-soil  variety  on  hill-slopes  as  if  it  were 
an  ordinary  cereal,  only  irrigating  it.  In 
India  between  a  third  and  a  half  of  all 
the  land  cultivated  is  given  to  rice-grow- 
ing. In  Bengal  it  is  the  staple  crop,  and 
the  hill-tribes  in  all  parts  of  India  also 
raise  rice.  In  1647  Sir  William  Berkeley 
tried  to  raise  rice  in  Virginia,  but  the  ex- 
periment failed.  In  1694,  however,  Thomas 
Smith  of  Charleston,  S.  C.,  grew  almost 
enough  to  meet  the  needs  of  the  colony, 
and  the  American  rice-industry  began. 
Water-culture  began  in  1784,  and  the 
superiority  of  American  rice  was  well- 
established  long  before  1860.  But  since 
1865  a  still  better  quality  has  been  pro- 
duced. Before  the  Civil  War  Georgia  and 
the  Carolinas  were  the  only  states  in  which 
rice  was  raised  to  any  great  extent.  Though 
they  still  retain  their  rice-fields,  Louisiana 
and  Texas  have  taken  gigantic  steps  as 
growers  of  rice.  In  1900  Louisiana  was 
supplying  80  per  cent,  of  all  the  rice  raised 


in  the  United  States.  The  opening  of  the 
Calcasieu  country  —  southwestern  Louisiana 
from  Atchafalaya  River  to  Sabine  River  — 
called  attention  to  Texas  as  a  possible 
producer  of  rice.  Experiments  resulted 
so  satisfactorily,  that  in  1905  Louisiana 
had  ceased  to  raise  so  enormous  a  per- 
centage of  the  American  crop.  Though 
Texas  before  1900  grew  practically  no  rice, 
in  1909  it  raised  9,894,000  bushels  as  against 
Louisiana's  12,675,000.  The  total  crop  of 
the  United  States  that  year  was  24,368,000 
bushels,  worth  $12,955,748.  South  Caro- 
lina raised  476,792  bushels;  Arkansas  1,120,- 
ooo;  Georgia  100,000;  Florida  25,000;  Ala- 
bama 35,000;  Mississippi  30,000;  and  North 
Carolina  13,000.  (Total  24,368,000  bushels, 
including  the  yield  from  Louisiana  and 
Texas.) 

American  rice-fields  consist  of  reclaimed 
cypress-swamps  and  tidewater  lands  along 
the  coast  or  of  marshes  higher  up  the  rivers 
or  in  the  interior  upon  level  tracts,  if  these 
are  so  situated  that  they  can  be  easily 
irrigated.  The  plant  needs  high  tempera- 
ture in  summer  and  plenty  of  water,  the 
amount  depending  on  the  strength  of  the 
plant  and  its  state  of  growth.  The  seed, 
when  planted,  is  wet  thoroughly  in  order 
to  make  sure  that  it  will  sprout.  When 
the  plant  appears,  the  soil  is  flooded  four 
or  five  inches,  the  water  standing  till  the 
leaves  float.  Then  it  is  drawn  off,  the 
soil  cultivated,  and  the  plant  allowed  to 
take  firm  root.  Then  it  is  flooded  again, 
the  water  staying  till  the  rice  is  ripe.  In 
order  to  protect  tidal  lands  against  salt- 
water, which  would  kill  the  rice,  they  are 
surrounded  with  dikes  which  prevent  the 
tide  from  reaching  them  and  freshets  from 
flooding  them. 

Rich'ard  I  of  England,  surnamed  the 
Lion-Heart,  was  born  at  Oxford,  Sept.  8, 
1157,  and  by  the  death  of  his  father,  Henry 
II,  became  king  On  July  6,  1189.  Being  a 
born  soldier  and  thirsting  for  military  glory, 
soon  after  his  coronation  Richard  raised 
a  large  force  of  soldiers  with  which  he 
joined  the  third  crusade,  then  about  to 
leave  Europe  for  the  Holy  Land.  He 
united  his  forces  with  those  of  Philip,  king 
of  France,  at  Vezelai;  but  at  Lyons  the  two 
armies,  numbering  in  all  about  100,000  men, 
separated  and  proceeded  by  different  routes 
to  Sicily,  where  they  again  met.  Here 
Richard  betrothed  Arthur,  his  nephew,  to 
the  infant  daughter  of  Tancred,  king  of 
Sicily,  with  whom  he  formed  a  close  alliance. 
On  June  4,  1191,  Richard  reached  the  camp 
of  the  crusaders,  then  assembled  near  Acre, 
and  shortly  afterward  that  stronghold  sur- 
rendered, the  siege  having  lasted  two  years. 
Richard's  march  to  Joppa  along  the  sea- 
shore, his  advance  upon  Jerusalem  at 
Christmas,  his  capture  of  the  fortresses  in 
the  south  of.  Palestine,  his  second  advance 
upon  Jerusalem  (the  city  he  never  behelijl). 
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his  relief  of  Joppa  —  these  and  other  deeds 
gave  him  a  great  name  for  heroism  and 
valor,  but  brought  no  decisive  advantage 
to  the  crusade.  On  Richard's  way  home 
in  1193  he  was  shipwrecked  in  the  Adriatic. 
Wandering  in  disguise  through  the  domin- 
ions of  his  enemy,  the  archduke  of  Austria, 
he  was  recognized,  seized  and  handed  over 
to  Emperor  Henry  VI.  Being  ransomed 
by  his  loyal  subjects,  Richard  returned  home 
the  next  year,  and  almost  immediately 
afterwards  engaged  in  war  with  Philip  of 
France,  in  which  he  was  killed  by  an  arrow 
shot  from  the  castle  of  Cbaluz,  near  Lim- 
oges, April  6,  1199. 

Richard  II  of  England,  second  son  of  the 
Black  Prince  and  Joanna  of  Kent,  was  born 
at  Bordeaux,  April  13,  1366,  and  succeeded 
to  the  throne  on  the  death  of  his  grand- 
father, Edward  III,  June  28,  13 77.  His 
reign  is  an  interesting  epoch  of  English 
history,  as  the  newly-established  house  of 
commons  was  eager  to  claim  a  share  of 
political  power  and  the  laboring  classes 
were  seeking  to  be  freed  from  the  bondage 
under  which  they  had  so  long  suffered. 
During  the  first  years  of  Richard's  reign  — 
he  being  only  n  when  he  came  to  the 
throne  —  the  government  was  intrusted  to 
a  council  of  12.  Although  John  of  Gaunt, 
the  king's  uncle,  was  nominally  excluded 
from  this  council,  he  was  generally  re- 
garded as  the  real  head  of  the  government 
and  was  held  responsible  for  the  heavy 
taxation  and  other  abuses  of  which  the 
nation  complained.  In  the  midst  of  the 
conflicts  of  contending  factions  and  after 
several  impeachments  and  executions  Rich- 
ard in  1380  declared  himself  of  age  and 
took  the  government  into  his  own  hands. 
For  several  years  the  country  enjoyed  peace 
and  a  fair  degree  of  prosperity,  until  the 
king  became  involved  in  quarrels  with  the 
earls  of  Warwick,  Arundel  and  others. 
Warwick  was  banished  and  Arundel  be- 
headed, but  Richard,  after  having  tri- 
umphed over  his  enemies,  began  to  quarrel 
with  his  friends.  A  misunderstanding  hav- 
ing arisen  between  the  duke  of  Norfolk  and 
Henry,  duke  of  Lancaster,  Richard  sent 
the  former  into  banishment  for  life  and 
the  latter  for  ten  years.  But  on  Richard's 
return  from  an  expedition  into  Ireland  in 
1399,  he  found  that  Lancaster  had  landed 
in  England  and  raised  a  large  army  during 
his  absence,  with  which  he  was  marching 
to  London;  moreover,  the  army  which 
Richard  had  taken  into  Ireland  no  sooner 
landed  in  England  than  it  almost  entirely 
deserted  him  and  passed  over  to  the  in- 
vader. Richard  met  Lancaster  at  Flint 
Castle,  where  he  formally  resigned  his 
crown  and  was  carried  captive  to  London 
and  placed  in  the  Tower.  A  month  later 
Lancaster  was  proclaimed  king  as  Henry 
IV,  and  Richard  was  condemned  to  im- 
prisonment for  life  In  the  following  Feb- 


ruary Richard's  body,  or  what  was  sup- 
posed to  be  his  body,  was  brought  from 
Pontefract  Castle  and  shown  to  the  public. 
According  to  some  accounts,  he  was  mur- 
dered in  the  castle  in  February,  1400; 
according  to  others,  he  escaped  to  Scot- 
land and  died  there  a  lunatic. 

Richard  III  of  England,  was  the  young- 
est son  of  Richard,  Duke  of  York,  and 
the  great-grandson  of  Edmund,  Duke  of 
York,  the  fifth  son  of  Edward  III.  He  was 
born  at  Fotheringay,  Oct.  2,  1452.  On  the 
defeat  and  death  of  their  father  in  1460,  he 
and  his  brother  George,  afterwards  duke 
of  Clarence,  were  sent  by  their  mother  to 
Utrecht,  where  they  remained  until  the 
crown  was  won  from  Henry  VI  by  Edward 
IV,  their  older  brother.  In  1471  Richard 
led  the  van  of  his  brother's  army  at  Barnet, 
and  took  an  active  part  in  the  decisive 
victory  at  Tewkesbury.  It  is  claimed  that 
after  the  battle  he  and  Clarence  murdered 
Prince  Edward,  son  of  Henry  VI,  and  in 
some  quarters  it  is  believed  that  he  was 
concerned  in  the  murder  of  Henry  himself 
in  the  Tower.  Edward  IV  died  on  April 
9,  1483,  leaving  Richard  guardian  of  his 
son,  Edward  V,  only  13  years  of  age;  but, 
instead  of  faithfully  fulfilling  this  trust, 
Richard  placed  the  boy  and  his  younger 
brother  in  the  Tower  and  had  himself  pro- 
claimed king.  Not  content  with  thus  de- 
priving young  Edward  of  his  crown.  Richard 
caused  him  and  his  brother  to  be  murdered 
while  they  were  in  the  Tower,  hoping 
thereby  to  make  his  own  power  the  mere 
secure.  But  Richard's  numerous  crimes 
made  him  so  unpopular,  that  when  Henry 
Tudor,  Earl  of  Richmond,  arrived  in  Eng- 
land with  an  invading  force  in  1485,  he 
soon  raised  such  an  army  that  at  the  bat- 
tle of  Bosworth  Richard  lost  both  his 
crown  and  his  life  (August  22),  and  was 
succeeded  by  his  antagonist  as  Henry  VII. 

Rich'ardson,  Samuel,  a  famous  LngV'sh 
novelist,  was  born  in  Derbyshire  in  1689. 
and  died  at  London,  July  4,  1761.  He 
says  of  himself  that  he  had  only  "common- 
school  learning,"  and  at  16  he  was  bound 
to  a  printer,  with  whom  he  served  the  usual 
period  of  apprenticeship.  After  working 
as  a  journeyman-printer  for  years,  in  1719 
he  set  up  an  establishment  of  his  own,  in 
which  he  attained  a  fair  degree  of  prosper- 
ity. In  November,  1740,  when  Richard- 
son was  over  50,  he  published  his  first 
novel :  Pamela  or  Virtue  Rewarded,  So 
popular  was  this  book  that  a  second  edition 
was  published  in  February  following,  a 
third  in  March  and  a  fourth  in  May.  Eight 
years  later  appeared  the  work  which  is 
generally  considered  Richardson's  master- 

S'ece :      The   History    of   Clarissa   Harhwe. 
r.  Johnson  declared  this  book  to  be  the 
first  in  the  world  for  its  knowledge  of  the 
human    heart*    and    Fielding    says    of    it; 
"Such  simplicity,  such  manners,  such  deep 
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penetration  into  nature^  such  power  to 
raise  and  alarm  the  passions,  few  writers, 
either  ancient  or  modern,  have  been  pos- 
sessed of."  Haying  drawn  the  ideal  woman 
in  Clarissa,  Richarson  proceeded  a  few 
years  afterward  to  portray  in  Sir  Charles 
Grandison  the  perfect  man,  "the  man  of 
true  honor."  The  History  of  Sir  Charles 
Grandison  is  considered  a  work  of  great 
ability,  but  not  equal  to  Clarissa.  Per- 
haps the  most  striking  proof  of  Richard- 
son's native  genius  is  found  in  the  facts 
that  his  method  of  telling  a  story  by  corre- 
spondence and  his  extreme  diffuseness, 
either  of  which  would  be  fatal  to  most 
writers,  seem  to  give  him  only  a  firmer  hold 
upon  his  readers  and  to  increase  and  in- 
tensify the  reality  of  his  creations.  See 
the  essay  of  Mrs.  Oliphant  (Blackwood's 
Magazine,  March,  1869). 

Richelieu  (r$sh'ly$),  Armand  Jean  du 
Plessis,  Cardinal  Due  de,  was  born  at  Paris, 
Sept.  5,  1585,  and  was  educated  for  the  mili- 
tary profession  at  the  College  de  Navarre. 
In  1607  he  was  consecrated  bishop  of  Lu9on, 
and  for  some  time  devoted  himself  to  the 
duties  of  his  diocese;  but,  when  a  rupture 
occurred  between  King  Louis  XIII  and  the 
queen-mother  some  years  later,  Richelieu 
was  very  active  in  securing  a  reconciliation 
between  them,  thereby  laying  the  founda- 
tion of  the  great  influence  he  afterwards 
exercised.  In  1622  Richelieu  was  made  car- 
dinal, and  in  1624  became  minister  of  state, 
a  position  which,  in  spite  of  all  opposition, 
he  held  until  the  end  of  his  life.  At  one  time 
the  king  had  determined  on  dismissing  him, 
but  in  an  interview  Richelieu  so  worked 
upon  the  weakness  and  fear  of  the  monarch, 
that  his  supremacy  was  fully  established 
from  that  day.  Several  important  results 
attended  Richelieu's  administration  of 
French  affairs.  The  most  important  was 
the  establishment  of  the  absolute  authority 
of  the  king,  which  during  the  feudal  period 
was  much  abridged  by  the  power  of  the  no- 
bility. By  vigorous  and  often  cruel  and 
unscrupulous  measures  Richelieu  broke  down 
all  the  great  nobles  who  opposed  him,  some 
of  whom  he  brought  to  the  scaffold,  and  sen- 
tenced others  to  lifelong  imprisonment. 
When  he  died,  there  was  scarcely  any  check 
upon  the  exercise  of  the  king's  prerogative. 
Another  of  his  great  enterprises  was  the  over- 
throw of  the  Huguenot  party  as  a  political 
power,  which  he  completely  effected  by  the 
siege  and  capture  of  Rocbelle  in  1628.  At 
the  same  time  he  secured  for  the  Huguenots 
a  measure  of  toleration ,  and,  on  the  whole, 
he  used,  his  success  in  this  conflict  with  great 
mojderalaon.  In  bis  toieign  policy,  the  chief 
object  of  which  was  to  humble  the  power  of 
Austria,  he  was  equally  successful.  With 
this  great  end  in  view  he  allied  himself  with 
the  German  Protestants  and  even  with  the 
great  champion  of  the  Protestant  cause, 
Gustavus  Adolphus  of  Sweden.  He  died  at 


Paris,  while  at  the  height  of  his  power  and 
authority,  Dec.  4,  1642.  See  Le  Cardinal 
Richelieu  by  Dussieux. 

Rich'mohd,  Ind.,  a  city  on  the  east  fork  of 
Whitewater  River,  70  miles  by  rail  from  Cin- 
cinnati and  about  the  same  distance  from  In- 
dianapolis. It  was  founded  by  the  Society 
of  Friends,  who  established  Earlham  College 
(coeducational)  here  in  1859.  The  public- 
school  system  is  excellent.  The  city  manu- 
factures agricultural  implements,  pianos  and 
automobiles.  Population,  23,932. 

Richmond,  Va.,  capital  of  Virginia  and 
county-seat  of  Henrico  County,  is  situated  on 
the  left  bank  of  James  River,  about  1 50  miles 
from  its  mouth  and  115  from  Washington. 
The  James  supplies  immense  water-power; 
and  the  city  contains  nearly  1,000  manufac- 
turing establishments,  with  a  capital  amount- 
ing to  many  million  dollars.  The  chief  of 
these  are  tobacco-factories,  rolling-mills,  iron- 
foundries,  wagon  and  carriage  works,  lum- 
ber-mills and  a  railroad-car  factory.  In 
1 86 1  Richmond  was  selected  as  the  capital 
of  the  southern  Confederacy,  and  through- 
out the  war  was  the  objective  point  for  all 
the  aggressive  movements  of  the  eastern 
army  of  the  Union,  until  the  seizure  of  its 
lines  of  supply  by  General  Grant  compelled 
evacuation  by  General  Lee  on  the  night  of 
April  2,  1865.  A  portion  of  the  city  was 
burned  by  the  retreating  Confederates;  but 
the  city  has  more  than  recovered  her  former 
beauty  and  prosperity.  Her  capitol  was 
built  after  a  model  procured  by  Jefferson 
when  in  France,  which  was  patterned  after 
an  ancient  Roman  temple.  In  its  rotunda  is 
a  marble  statue  of  Washington,  taken  from 
life.  The  city  has  an  admirable  public- 
school  system  and  institutions  of  learning 
among  them  Virginia  Mechanics'  Institute, 
Richmond  Female  Seminary  (P.  E.),  Harts- 
horn Memorial  College  (Baptist)  for  colored 
girls,  St.  Peter's  Academy  and  Visitation 
Academy  (R  C,),  the  Medical  College  of 
Virginia  and  University  College  of  Medicine. 
Richmond  has  five  public  libraries,  numer- 
ous beautiful  churches,  charitable  institu- 
tions and  hospitals.  Population  127,628. 

Richmond,  Leigh,  English  clergyman, 
author  of  The  Dairyman's  Daughter,  was 
born  at  Liverpool,  Jan.  29,  1772,  and  while  a 
child  was  lamed  for  life  by  leaping  from  a 
wall.  He  studied  at  Trinity  College,  Cam- 
bridge, and  after  filling  the  joint  curacies  of 
Brading  and  Yaverland  in  the  Isle  of  Wight 
for  a  number  of  years,  in  1805  he  was  ap- 
pointed to  the  rectory  of  Turvey,  Bedford- 
shire, where  he  died  on  May  8, 1827.  Besides 
Tlie  Dairyman's  Daughter  he  wrote  The 
Negro  Servant  and  The  Young  Cottager,  The 
three  tracts  have  carried  his  name  over  the 
civilized  world.  Collected,  they  form  The 
Annals  of  the  Poor. 

Richter  (rtk'ter),  Jean  Paul  Friedrich 
(usually  known  by  his  pseudonym  of  Jean 
Paul),  was  born  on  March  21,  1763,  at  Wun- 
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siedel  in  northern  Bavaria,  and,  after  attend- 
ing school  in  Hof  for  a  number  of  years,  was 
sent  to  Leipsic  to  study  theology.  B  ut  Rous- 
seau, Voltaire  and  other  authors  had  much 
greater  attractions  than  did  theology,  and 
he,  too,  resolved  to  write  books.  His  first 
literary  efforts  were  satires,  out  he  could  get 
no  publisher,  and  for  years  he  earned  on  a 
desperate  struggle  against  poverty,  continu- 
ing to  read  and  study  with  actual  hunger  as 
his  daily  companion.  In  1 785  he  left  Leipsic 
to  avoid  imprisonment  for  debt,  and  took 
refuge  with  his  widowed  mother  at  Hof. 
Here  his  circumstances  were  made  a  little 
easier,  and  he  spent  a  number  of  years  as 
private  tutor  in  wealthy  families.  For  a 
long  time  Richter  seemed,  destined  to  failure 
as  a  writer,  but  in  1793  there  was  a  turning 
point  in  his  fortune,  The  Invisible  Lodge 
proving  unexpectedly  successful.  It  was 
followed  by  other  works  which  brought  him 
a  liberal  pecuniary  reward  and  gave  him  high 
rank  among  the  literary  men  of  his  age.  In 
1 80 1  Richter  married  and  settled  at  Bai- 
reuth,  where  he  spent  the  remainder  of  his 
days.  The  principal  works  written  during 
his  married  life  were  Titan  and  Wild  Oats, 
the  former  accounted  by  himself  and  most 
German  critics  his  masterpiece.  Jean  Paul 
perhaps  is  the  most  unique  character  in  Ger- 
man literature,  the  chief  of  humorists  and, 
in  the  language  of  Carlyle,  "  a  colossal  spirit, 
a  lofty  and  original  thinker,  a  genuine  poet 
[in  prose],  a  high-minded,  true  and  most  ami- 
able man."  He  died  at  Baireuth,  Nov.  14, 
1825.  See  Life  of  Jean  Paul  F.  Richter  by  De 
Quincey. 

Rick'etts,  James  B.,  an  American  gen- 
eral, was  born  at  New  York  in  1816,  and 
graduated  at  West  Point  in  1 83  9  He  served 
in  various  kinds  of  frontier  duty  and  in  the 
Mexican  War  until  the  Civil  War  broke  out, 
in  1 86 1,  when  he  was  made  brigadier-general 
of  volunteers,  and  continued  in  active  service 
with  the  army  of  the  Potomac  until  the  close 
of  the  struggle.  Among  the  battles  in  which 
he  participated  were  Bull  Run,  South  Moun- 
tain, Antietam,  the  Wilderness  and  the 
siege  of  Petersburg.  He  retired  with  the 
rank  of  major-general,  Jan.  3,  1867,  and  died 
at  Washington,  D.  C  f  Sept.  22,  1887. 

Rid'dles  may  be  defined  as  questions  or 
propositions  containing  a  more  or  less  hid- 
den meaning,  which  is  to  be  discovered  by 
guessing.  At  the  present  day  propounding 
and  solving  riddles  are  a  mere  pastime,  but 
in  ancient  times  they  were  put  to  more 
important  purposes,  being  used  to  some 
extent  for  practical  instruction  and  intel- 
lectual discipline.  Every  reader  of  the  Old 
Testament  is  familiar  with  the  riddles  which 
Samson  proposed  to  the  Philistines.  They 
first  came  into  use  in  Greece  about  the  time 
of  the  Seven  Wise  Men,  one  of  whom  was 
celebrated  for  the  composition  of  metrical 
riddles.  The  riddle  was  much  cultivated  in 
Europe  during  the  middle  ages,  although  it 


was  an  amusement  rather  than  an  intellect- 
ual  exercise.  Abb6  Cotin  published  a  collec- 
tion of  his  own  riddles  and  those  of  his  con- 
temporaries, in  which  he  styled  himself  Le 
Pere  de  /'  Enigme  (the  father  of  the  riddle), 
but  his  claim  has  not  been  recognized. 

Rid'Iey  College  is  an  Anglican  church- 
school  for  boys  near  St.  Catherines,  Ontario. 
It  was  founded  in  1889  by  men,  under  the 
presidency  of  the  late  Thomas  R.  Merritt, 
who  wished  to  have  a  place  where  their  boys 
might  be  educated  on  the  lines  of  the  famous. 
English  public  schools.  There  are  two 
schools,  the  upper  one  for  grown  boys  and 
the  lower  one  for  children.  Each  has  an 
independent  headmaster  and  independent 
staff.  The  buildings  accommodate  140 
boys;  and  the  school  is  so  popular  that  appli- 
cations for  entrance  have  to  be  made  some 
time  in  advance.  Principal  J.  O.  Miller, 
D.  D.,  has  been  in  charge  since  inception. 
Ridley  was  the  first  large  residential  school 
to  establish  entirely  separate  buildings, 
grounds  and  staff  for  junior  boys. 

Ridley,  Nicholas,  Protestant  martyr, 
was  born  at  Wilmontswick,  Northumber- 
land, about  1500,  and,  after  graduating  at 
Pembroke  Hall,  Cambridge,  in  1522,  was 
ordained  priest  in  1524  He  next  went  to 
Paris  and  to  Louvain,  and,  having  met  some 
of  the  most  active  reformers  while  abroad, 
after  a  three  years'  absence  he  returned  to 
England  an  ardent  believer  in  the  doctnnes 
of  the  Reformation,  quickly  making  himself 
one  of  the  foremost  leaders  of  the  church.  In 
1547  he  was  made  bishop  of  Rochester,  and, 
when  Bonner  was  deposed  from  his  position 
as  bishop  of  London,  Ridley  was  appointed 
his  successor.  He  assisted  Cranmer  in  the 
preparation  of  the  41  articles,  afterward 
reduced  to  39.  After  the  death  of  Edward 
VI  Ridley  espoused  the  cause  of  Lady  Jane 
Grey,  even  going  so  far  as  to  preach  a  ser- 
mon in  which  he  declared  both  Mary  and 
Elizabeth  illegitimate.  For  this  offense  he 
was  stripped  of  his  office  and  dignities  and 
committed  to  the  Tower.  In  March,  1554, 
he  was  taken  to  Oxford  to  be  tried  by  a  com- 
mission, named  by  Cardinal  Pole,  for  heresy, 
and,  after  being  kept  in  prison  for  18  months 
and  resisting  all  influences  to  make  him 
recant  his  views,  he  was  burned  at  the  stake 
in  front  of  Balliol  College  on  Oct.  16,  1555. 
See  Life  by  Dr.  Gloucester  Ridley. 

Riel,  Louis,  was  the  leading  figure  of  the 
Red  River  Rebellion  (q.  v.) .  His  father  was 
white,  his  mother  a  half-breed.  He  had 
been  educated  for  the  priesthood  in  Montreal. 
Eloquent,  magnetic,  vain,  he  resisted  the 
rule  of  the  Dominion.  Archbishop  Tach6 
was  in  Rome  at  the  time.  Riel  seized  Fort 
Garry  and  set  up  a  provisional  government. 
This  caused  the  expedition  under  Sir  Garnet 
Wolseley.  As  the  expedition  approached. 
Riel  fled  and  found  a  refuge  in  the  United 
States.  Subsequently  he  was  tried  for  trea- 
son, convicted,  and  executed  in  1885. 
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R ienzi  (rt-ln'ze) ,  NiccoI6  Gabrinl  dl,  gen- 
erally called  Cola  di  Rienzi,  was  born  at 
Rome  in  1313.  His  advantages  of  educa- 
tion were  excellent,  and  nature  had  bestowed 
a  marvelous  gift  of  eloquence.  The  assassin- 
ation of  his  younger  brother  by  a  Roman 
noble  whom  he  found  it  impossible  to  bring 
to  punishment  aroused  his  feelings  against 
the  aristocratic  families,  and  he  determined, 
if  possible,  to  destroy  their  power  and  over- 
throw them.  In  1343,  in  company  with 
Petrarch  and  others,  he  visited  the  papal 
court  at  Avignon  to  induce  Clement  VI  to 
return  to  Rome  and  protect  the  citizens 
from  their  oppressors.  Rienzi  returned  in 
1344.  and  for  three  years  loudly  and  openly 
threatened  the  nobles  with  revolution.  At 
last  he  summoned  the  citizens,  and,  sur- 
rounded by  the  pope's  legate  and  a  number 
of  trusted  confederates  and  followed  by  100 
horsemen,  he  proceeded  to  the  capitol,  where 
he  assumed  the  title  of  tribune  and  was 
invested  with  complete  dictatorial  power. 
The  pope  confirmed  Rienzi  in  his  authority ; 
all  Italy  rejoiced  in  his  success;  and  many 
predicted  a  revival  of  the  power  and  majesty 
of  the  Eternal  City.  But  the  nobles  were 
bitterly  hostile ;  and,  although  Rienzi  won  a 
great  victory  over  them  when  they  attempted 
to  rise  against  him,  the  pomp  and  luxury 
which  he  sought  to  maintain  involved  him 
in  such  expense  that  he  was  compelled  to 
levy  heavy  taxes.  These  aroused  so  much 
opposition  that,  after  a  reign  of  seven  months, 
oe  fled  to  Naples.  After  two  years  among 
the  Franciscans  in  the  Apennines,  he  went  to 
Prague  to  secure  the  support  of  Emperor 
Charles  IV  in  another  effort  to  deliver  Rome. 
Charles,  however,  was  so  amazed  at  his 
schemes  that  he  sent  him  a  prisoner  to  the 
pope  at  Avignon,  but  by  the  mediation  of 
Petrarch  he  was  released.  Innocent  VI 
resolved  to  use  Rienzi  as  a  means  of  crushing 
the  Roman  nobles,  and  accordingly  sent  him 
:o  Rome  in  the  train  of  Cardinal  Albornoz. 
Their  object  was  speedily  accomplished,  and 
Rienzi,  having  borrowed  money  and  raised 
a  body  of  soldiers,  made  a  triumphal  entry 
into  Rome  and  was  received  with  universal 
acclamation.  But  adversity  had  soured 
Rienzi 's  temper  without  teaching  wisdom 
and  moderation  The  same  defects  that 
had  characterized  his  former  administration 
revealed  themselves.  In  two  months  the 
opposition  became  so  great  that  he  was 
assassinated  at  the  foot  of  the  capitol  stairs, 
his  head  being  cut  off  and  his  body  subjected 
to  the  greatest  indignities  (Oct.  8,  1354). 
His  story  has  been  made  the  basis  of  a  thrill- 
ing romance  by  Bulwer.  See  the  histories 
of  mediaeval  Rome  by  Gregorovius,  Reumont 
and_  Villari 

Ri'fles  were  invented  for  securing  more 
accurate  firing  of  bullets  than  was  possible 
with  the  smoothbore  gun.  As  the  ball  never 
fitted  tightly  in  the  smoothbore,  it  was,  in  its 
irregular  motion  along  the  barrel,  pressed  now 


against  one  side  and  now  against  the  other, 
and  therefore  its  direction  after  discharge  was 
not  determined  by  the  line  of  the  barrel,  but  by 
the  particular  point  of  the  muzzle  with  which 
it  happened  to  be  in  contact  at  the  instant  of 
discharge.  The  spiral  groove,  when  the  bullet 
fits  into  the  grooves,  causes  the  bullet  to  revolve 
on  its  axis  with  a  rapidity  in  proportion  to  the 
force  of  the  explosion  and  the  sharpness  of  the 
twist  in  the  spiral.  During  the  War  of  1812 
the  American  army  demonstrated  the  value  of 
rifles  in  war;  but  many  years  were  to  elapse 
before  they  were  generally  placed  in  the  hands 
of  soldiers. 

In  1837  a  rifle  invented  by  Captain  Delvigne 
was  issued  to  a  few  regiments  in  the  French 
army,  and  four  years  afterward  the  Prussians 
equipped  their  entire  army  with  the  celebrated 
needle-gun,  which  proved  its  superiority  over 
all  rifles  previously  invented.  The  next  step 
in  advance  was  the  rifle  invented  in  1849  by- 
Captain  Minie  of  the  French  army,  in  which 
the  spherical  bullet  was  discarded  and  its  place 
supplied  by  one  in  the  form  of  a  cylinder  with 
a  conical  point.  Notwithstanding  all  the  ad- 
vantages of  the  minie  gun,  it  was  found  too 
heavy  for  effective  service;  and  in  1853  the 
British  Enfield  rifle  was  invented,  in  which, 
besides  other  improvements,  the  diameter  of 
the  bore  was  reduced  about  an  eighth  of  an 
inch.  This  diminished  the  weight  of  the  gun 
very  materially  without  impairing  its  force  or 
accuracy.  In  1855  the  United  States  ad- 
opted what  was  known  as  the  Springfield  rifle, 
of  which  the  caliber  was  .58  inches,  the  bullet, 
which  was  cylindro-conical  in  form,  weighing 
500  grains  and  the  powder-charge  60  grains. 
During  the  Civil  War  it  became  necessary  to 
issue  Enfield  and  other  rifles  to  the  regiments, 
but  the  Springfield,  with  its  various  improve- 
ments, continued  to  be  the  standard  arm  of 
the  United  States.  The  magazine-rifle  is  a 
rifle  that  stores  the  cartridges  in  the  stock  or 
above  the  trigger,  and  automatically  feeds 
them  into  the  breech.  Pulling  the  trigger 
operates  the  magazine  so  long  as  the  supply 
lasts.  The  bullet  has  great  penetrating  power. 

Owing  to  the  accuracy  and  deadliness  of 
modern  rifles  and  field  pieces  soldiers  stand 
farther  apart  in  warfare  than  formerly.  The 
battles  in  the  European  War  were  distinguished 
by  lines  a  hundred  miles  or  more  in  length — 
truly  a  "far-flung  battle  line."  This  is  due  not 
only  to  the  large  number  of  men  engaged  but 
because  owing  to  the  range  and  accuracy  of  the 
weapons  and  the  velocity  of  the  projectile  the 
men  must  be  more  widely  distributed.  This 
was  one  of  the  lessons  of  the  Russo-Japanese 
War  (q.  v.).  At  Yalu  40,000  men  were  drawn 
out  in  a  line  five  miles  long — exactly  the  same 
front  occupied  by  180,000  Germans  at  Grave- 
lot  te  in  the  Franco-German  War  (q.  ».). 

German  rifles  throw  a  bullet  forward  at  the 
rate  of  2,952  feet — more  than  half  a  mile — a 
second  and  in  that  respect  excell  any  military 
rifle  in  the  world.  The  French  rifle  has  a 
longer  range  by  a  quarter  of  a  mile. 
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As  the  Americans  were  the  first  to  demon- 
strate the  value  of  rifles  in  war  so  it  is  curious 
to  note  that  in  the  European  War  the  method 
of  fighting  went  back  to  pioneer  days  in 
America — every  bush,  tree,  stone,  mound  or 
hillock  being  used  as  a  shield.  Where  the 
ground  was  level,  and  time,  when  permitted, 
artificial  protection  was  made  by  digging 
trenches.  Trenches  developed  into  under- 
ground homes — reminding  one  of  the  days  of 
the  cave  dwellers.  These  proved  far  more 
effective  than  fortification's  (q.  r.)  of  stone  such 
as  the  magnificent  ones  at  Antwerp  which  fell 
so  quickly  before  the  guns  of  the  Germans. 

As  a  result  of  the  wider  distribution  of  men 
and  these  methods  of  protection  astonishingly 
few  men  were  killed  in  the  European  War  in 
proportion  to  the  shots  fired,  as  compared  with 
previous  wars.  The  conditions,  however,  put 
a  much  severer  strain  on  the  soldiers  as  it  is 
much  harder  on  the  nerves  to  hide  and  be  shot 
at  than  to  fight  in  the  open  field  or  in  hand  to 
hand  conflicts,  such  as  those  that  took  place 
when  Xerxes  invaded  Greece  or  when  Hannibal 
crossed  the  Alps.  Nowadays  a  man  is  more 
apt  to  be  killed  by  a  man  whom  he  has  never 
seen — a  feature  of  modern  warfare  which 
emphasizes  the  pity  of  it  as  expressed  so 
eloquently  by  Herr  Teufelsdrockh  in  the 
famous  passage  in  Carlyle's  Sartor  Resartus 
about  good,  kind-hearted  men  who  have  no 
quarrel  of  their  own  being  drawn  up  to  "blow 
the  souls  out  of  one  another"  to  adjust  a 
boundary  line. 

Those  little,  crooked  lines  on  our  maps  that 
define  the  boundaries  of  the  world  have — so 
many  of  them — been  made  in  just  that  way. 
See  Treatise  on  Small  Arms  and  Ammunition 
by  Lieutenant- Colonel  Bond,  R.  A.  Andrew 
Lang's  Homer  and  His  Age,  tells  many  curious 
things  about  the  armor  of  the  ancient  Greeks, 
and — you  may  be  sure — tells  it  in  a  most  in- 
teresting way.  See  ARMS. 

Riga  (re'ga),  capital  of  Livonia  and  the 
third  seaport  of  Russia,  lies  on  Dwina  River, 
seven  miles  from  its  mouth  and  350  miles  from 
Petrograd.  The  old  town  has  narrow  streets 
and  medieval  houses  and  stores;  but  the 
suburbs  are  laid  out  in  broad  streets  with 
handsome  buildings.  Manufactures  are  nu- 
merous and  varied  and  employ  several  thou- 
sand people.  Riga  was  founded  in  1201  by 
Albert,  bishop  of  Livonia,  and  soon  became 
a  first-rate  commercial  town  and  a  member 
of  the  Hanseatic  League.  It  belonged  to 
Poland  from  1561  till  it  was  taken  by  Gus- 
tavus  Adolphus  in  1621,  and  in  1710  it  was 
finally  annexed  to  Russia.  Population  318,- 
400. 

Rigg»,  Kate  Douglas  (Wiggin),  Ameri- 
can author,  was  born  in  Philadelphia, 
Sept.  28,  1857.  She  graduated  from  Abbott 
Academy  at  Andover,  Mass.,  and  made  her 
home  in  California,  where  she  was  the  first 
to  organize  free  kindergartens.  She  came 
in;;o  prominence  as  the  author  of  The 
Birds'  Christmas  Carol,  and  her  reputation 


as  a  writer  of  clever  and  well-told  tales  has 
never  waned.  Among  her  best-known 
stories  are  The  Story  of  Patsy,  A  Cathedral 
Courtship,  The  Diary  of  a  Goose-Girl  and 
Rebecca  of  Sunny-Brook  Farm.  In  1895 
she  became  the  wife  of  G.  C.  Riggs,  but 
still  retains  her  maiden  name  of  Wiggin 
as  her  pen-name. 

Rigoletto,  an  opera  in  three  acts.  Words 
by  Piave.  Music  by  Giuseppe  Verdi 
(1813-1901).  The  libretto  is  adapted  from 
a  drama  of  Victor  Hugo's,  and  appeared 
first  under  the  title  La  Maledizione.  It 
possessed  the  necessary  elements  of  in- 
terest for  the  hearer,  and  was  so  well- 
treated  musically  by  Verdi  as  to  give  him 
world-wide  fame.  The  first  production 
of  the  opera  occurred  at  Venice,  March 
ii,  1851.  It  was  not  allowed  on  the  stage, 
however,  until  such  alterations  had  been 
made  in  the  story  as  satisfied  the  govern- 
ment, who  sanctioned  the  revision  under 
its  present  title  of  Rigoletto. 

Riis  (res),  Jacob  Augustus,  reporter,  re- 
former, journalist  and  author,  was  born 
at  Ribe,  Denmark,  in  1849.  Having  com- 
pleted his  course  at  Ribe  Latin  School,  he 
came  to  the  United  States  in  1870  and 
settled  in  New  York  City.  After  a  few 
years  of  varied  experience  he  became  editor 
of  The  South  Brooklyn  News,  which  he 
afterVards  bought  and  for  a  time  managed 
In  1877  he  became  a  police-reporter  foi 
The  New  York  Tribune,  subsequently  for 
The  New  York  Sun.  He  soon  became 
prominent  in  tenement-house  and  school 
reforms  in  lower  New  York  City,  and  was 
active  in  the  movement  that  led  to  the 
establishment  of  small  parks  in  that  sec- 
tion. In  1896  he  was  made  executive 
officer  of  the  Good-Government  Clubs,  and 
secretary  of  the  New  York  Small-Parks 
Commission  in  1897.  He  was  frequently 
heard  on  the  lecture-platform,  contributed 
extensively  to  magazines,  and  is  the  author 
of  a  number  of  well-known  and  widely  read 
books,  of  which  the  following  is  a  list :  How 
the  Other  Half  Lives  (result  of  study  of  the 
poor),  The  Children  of  the  Poor,  Nibsy's 
Christmas,  Is  there  a  Santa  Clausf  Children 
of  the  Tenements,  Out  of  Mulberry  Street, 
Ten  Years'  War,  The  Making  of  an  Ameri- 
can, The  Battle  of  the  Slum  (  a  sequel  to 
How  the  Other  Half  Lives'),  The  Peril  and 
the  Preservation  of  the  Home,  Theodore 
Roosevelt  the  Citizen  and  The  Making  of  an 
American  (autobiography).  He  died  in  1914. 

Rl'Iey,  James  Whitcomb,  American  au- 
thor, familiarly  known  as  the  Hoosier  poet, 
was  born  at  Greenfield,  Ind.,  in  1853.  After 
a  desultory  education  he  began  contributing 
verse  of  a  dialect  character  to  the  newspa- 
pers, not  a  littie  of  which,  though  simple 
and  at  times  prosaic,  is  tender  and  touching. 
The  success  of  his  work  led  to  reciting  his 
poems  in  public,  chiefly  those  in  the  Hoo- 
sier dialect,  caught  and  utilized  as  a  re- 
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membrance  of  his  early  life  on  a  farm 
He  died  July  22,  1916.  Among  his  best- 
known  p  reduc- 
tions are  The 
Old  Swimmin' 
Hole,  Green  Fields 
and  Running 
Brooks,  Old  Fash- 
i one d  Roses,  A 
Child-World,  Pipes 
o'  Pan  at  Zekes- 
bury,  An  Old 
Sw  e  eth e art  of 
Mine,  Rubaiyat 
of  Doc  Sifers, 
The  Book  of  Joy- 
ous Children,  Songs 
o'  Cheer  and  While 
the  Heart  Beats 
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Rimini  (re'md-ne),  a  city  of  Italy,  on  the 
shore  of  the  Adriatic,  70  miles  from  Bo- 
logna; it  is  still  surrounded  by  walls,  and 
contains  many  mediaeval  buildings.  The 
spot  where  Caesar  stood  to  address  his  sol- 
diers, after  crossing  the  Rubicon  (about  ten 
miles  northwest  of  Rimini),  is  marked  on 
one  of  the  squares  by  a  monumental  pillar, 
and  beside  one  of  the  gates  stands  the 
triumphal  arch,  46  feet  high,  erected  in 
honor  of  Augustus.  Population  43,590. 

Rine'hart,  William  H.,  an  American 
sculptor,  was  born  in  Frederick  County, 
Md.,  Sept.  13,  1825.  He  received  only  a 
common-school  education,  and  at  21  ap- 

grenticed  himself  to  a  marble-worker  in 
altimore.  So  great  was  his  interest  in  his 
trade  and  so  close  his  attention  to  his  duties, 
that  in  two  years  he  was  put  at  the  head  of 
the  ornamental  work.  In  1855  he  went  to 
Italy  with  the  determination  to  be  a  sculptor, 
and  after  two  years'  instruction  and  prac- 
tice in  Florence  he  brought  back  two  bas- 
reliefs  of  such  unquestioned  merit,  that 
no  critic  could  fail  to  recognize  his  artistic 
talent.  After  remaining  in  Baltimore  about 
a  year,  he  went  to  Rome,  where  he  con- 
tinued until  his  death,  his  orders  for  por- 
trait-busts becoming  so  numerous  that  he 
generally  had  one  or  two  years'  work  ahead. 
A  bronze  statue  of  the  late  Chief  Justice 
Taney,  made  by  Rinehart  under  a  com- 
mission from  Maryland,  was  unveiled  in 
Annapolis  in  1872.  Among  his  greatest 
works  are  the  Angel  of  the  Resurrection, 
Woman  of  Samaria  and  Clytie.  This  was 
on  exhibition  in  Peabody  Institute  of  Bal- 
timore. He  died  at  Rome,  Oct.  28,  1874, 
leaving  $45,000  as  a  fund  for  the  aid  of 
indigent  students  of  art. 

Rio  de  Janc'iro  (re' 6  dazha-nd'ro),  capital 
of  Brazil,  stands  on  the  western  side  of  one 
of  the  finest  natural  harbors  in  the  world. 
The  city  and  its  suburbs  stretch  nearly  ten 
miles  along  the  shore,  while  great  moun- 
tain-ranges shut  in  the  background.  About 
three  miles  southwest  stands  the  precipitous 


cone  of  Corcovado,  up  which  a  cog-railway 
carries  100,000  visitors  every  year  to  enjoy 
the  magnificent  view  of  land  and  sea.  The 
city  is  the  commercial  as  well  as  political 
capital  of  Brazil,  sending  more  than  half  of 
its  exports  and  bringing  in  45  per  cent,  of 
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the  imports.  The  exports  of  Brazil  in  1910 
amounted  to  £75,465,109,  the  greater  portion 
of  this  amount  being  derived  from  coffee. 
Manganese  ores  are  largely  exported  from 
Bahia  and  Rio  de  Janeiro.  At  Rio,  besides 
large  flour- mills,  there  are  important  woolen 
factories  of  cloths,  felts,  flannels  and  rugs. 
In  January  of  1531  Alphonso  de  Sousa,  a 
Portuguese  captain,  entered  the  bay,  and, 
thinking  it  the  mouth  of  a  large  river, 
named  it  Rio  de  Janerio — that  is,  Jan- 
uary River;  but  the  city  was  not  founded 
until  1536.  Its  population,  including 
many  foreigners,  is  about  1,000,000.  The 
state  of  Rio  de  Janeiro  has  an  area  of 
26,634  square  miles,  and  population  of 
926,035.  Rio  de  Janeiro  is  represented  in 
the  Brazilian  Congress  (chamber  of  deputies) 
by  17  deputies.  In  1903-04  military  inter- 
ference in  the  states  of  the  republic  led  to 
a  naval  revolt  in  the  Bay  of  Rio  de  Janeiro, 
which  was  suppressed  later.  See  BRAZIL. 

Rio  Qran'de,  a  large  river  of  North 
America,  rises  in  San  Juan  Mountains  _  in 
Colorado  and  flows  southeastward,  forming 
the  boundary  between  Texas  and  Mexico, 
its  length  being  about  1,800  miles.  For 
the  most  part  it  is  a  shallow  stream,  but 
steamboats  can  ascend  it  for  nearly  500 
miles.  Its  chief  tributary  is  the  Rio  Pecos. 

Rio  Negro  (re'dnd'gro),  one  of  the  prin- 
cipal affluents  of  the  Amazon,  rises  as  the 
Guiana  in  southeastern  Colombia,  and 
flows  east  into  Venezuela,  south  into 
Amazonas  in  Brazil  and  again  east  and 
southeast  until  it  joins  the  Amazon  at 
Manaos,  after  a  course  estimated  at  1,350 
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miles.  It  is  over  a  mile  broad  when  its 
clean,  inky-black  stream  enters  the  yellow, 
muddy  Amazon. 

Rii-  !eyr  George,  was  born  at  Green- 
field, Mass.,  Oct.  3,  1802.  After  graduating 
at  Harvard  College  in  1823,  he  studied 
theology  there  and  was  ordained  to  the 
pastorate  of  a  Unitarian  church  at  Boston. 
This  he  held  until  1841.  In  the  meantime 
he  had  become  one  of  the  leading  spirits 
in  the  Transcendental  movement,  the  first 
meeting  of  the  club  being  held  at  his  house 
in  1836;  and  on  leaving  the  pulpit  he 
started  the  Brook  Farm  experiment.  This 
ended  in  1847,  when  Ripley  removed  to 
New  York  City  and  engaged  in  literary  and 
journalistic  work.  He  died  on  July  4, 
1880.  See  Life  by  O.  B.  Frothingham  in 
the  American  Men  of  Letters  Series. 

Rip  Van  Win'kle,  the  hero  of  Washing- 
ton Irving's  delightful  sketch,  first  pub- 
lished in  1820,  is  an  idle,  good-natured, 
henpecked  scapegrace,  who,  with  his  gun 
and  dog,  seeks  a  refuge  from  the  scolding 
of  his  sorely  tried  and  ill-tempered  wife  in 
the  forests  of  the  Catskill  Mountains.  There 
he  falls  in  with  Hendrik  Hudson  and  his 
crew  of  The  Half-Moon,  who  are  playing  at 
ninepins  in  a  secluded  hollow,  the  balls 
sounding  like  peals  of  thunder  along  the 
sides  of  the  mountain.  Rip  is  directed  to 
wait  on  them,  and  while  in  this  service 
drinks  of  their  liquor  until  his  senses  for- 
sake him  and  he  falls  asleep.  He  wakens 
on  a  bright  summer  morning  20  years  after- 
ward, to  find  his  dog  gone  and  a  rusty 
firelock  by  his  side.  When  he  returns  to 
his  native  village,  he  sees  new  buildings 
and  new  faces  on  the  street.  His  own  house 
has  fallen  into  decay;  his  wife  is  dead; 
and  he  who  went  away  a  subject  of  George 
III  has  returned  to  find  himself  a  citizen 
of  the  United  States.  This  story  has  been 
dramatized,  but  no  version  has  held  the 
stage  except  the  one  with  which  the  name 
of  Joseph  Jefferson  has  been  identified. 

Ristori  (res-to're),  Adelaide,  an  Italian 
tragedian,  was  born  on  Jan.  29,  1821,  at 
Cividale  in  Friuli.  Her  parents  were  stroll- 
ing players,  so  that  she  may  almost  be  said 
to  have  begun  life  in  the  theater.  At  14 
she  took  a  part  in  Francesco,  da  Rimini,  and 
in  a  few  years  became  the  leading  actress 
of  Italy.  After  acting  in  her  own  country 
for  years,  she  presented  herself  before  a 
French  audience  in  1855  and  won  a  com- 
plete triumph,  and  thereafter  gained  addi- 
tional laurels  in  nearly  every  country  in 
Europe,  as  also  in  the  United  States  and 
South  America.  The  roles  in  which  she 
especially  shone  were  Mary  Stuart,  Media, 
Marie  Antoinette  and  Lady  Macbeth.  She 
retired  in  1885,  and  died  on  Oct.  9,  1906. 

kitsch!,  Aibrecht,  a  German  Protest- 
ant theologian,  was  born  at  Berlin,  March 
25,  1822,  and  died  at  Gottingen,  March  20, 
1889.  Studying  at  Bonn  and  Halle,  he 


became  professor  of  theology  at  the  former, 
but  subsequently  accepted  the  same  chair 
at  Gottingen,  where  he  became  a  well- 
known  exegete  and  the  head  of  a  school  of 
theology  bearing  his  name.  Though  he 
held  that  Christianity  is  a  divine  revelation, 
he  held  free  views  regarding  inspiration, 
and  was  no  believer  in  the  supernatural. 
He  rejected  the  doctrines  of  the  trinity, 
incarnation,  original  sin  and  other  orthodox 
religious  beliefs,  holding  that  the  religious 
sense  is  the  essential  and  ultimate  fact  in 
religion.  Only  a  few  of  his  published 
works  are  translated  from  the  German. 
Of  his  works  the  chief  are  The  Christian 
Doctrine  of  Justification  and  Reconcilia- 
tion, Theology  and  Metaphysics,  History 
of  Pietism,  Instruction  in  Christian  Re- 
ligion and  Origin  of  the  Ancient  Catholic 
Church. 

Rit'ter,  Karl,  an  illustrious  geographer, 
was  born  at  Quedlinburg  in  Prussia,  Aug. 
7,  1779.  After  studying  at  Halle,  he  was 
nominated  professor  of  geography  at  Ber- 
lin in  1820,  and  afterwards  became  member 
of  the  academy  and  director  of  studies  of 
the  military  school.  With  Ritter  as  the 
founder  of  comparative  geography  began 
a  new  epoch  in  the  history  of  geographical 
science.  His  chief  work,  Geography  in  Its 
Relation  to  Nature  and  the  History  of  Men, 
was  divided  into  (i)  Central  Asia,  Siberia, 
China  and  India;  (2)  Western  Asia;  (3) 
Arabia;  and  (4)  Sinai,  Palestine  and  Syria. 
His  lectures  were  published  in  History  of 
Geography;  General  Geography;  and  Europe. 
He  died  at  Berlin,  Sept.  28,  1859,  and  his 
name  is  perpetuated  in  two  geographical 
institutions  at  Berlin  and  Leipsic. 

Riy'erside,  Cal.  city  and  county-seat 
of  Riverside  County,  about  60  miles  east 
of  Los  Angeles.  The  climate  makes  it  es- 
pecially attractive  as  a  health-resort.  The 
mission-style  of  architecture  is  used  ex- 
tensively in  the  public  buildings.  Note- 
worthy buildings  in  this  style  are  the  high 
school,  Carnegie  Library  and  Glenwood 
Hotel.  The  irrigation-system  is  one  of 
the  most  extensive  in  southern  California, 
and  the  yearly  crop  of  citrus-fruit  grown 
in  the  county  fills  more  than  8,000  cars. 
There  are  nearly  40  packing-houses  em- 
ploying over  1,500  persons.  Riverside  is 
the  seat  of  Sherman  Institute,  a  United 
States  Indian  school,  which  has  600  pupils. 
Population  15,212. 

Rives  (revz),  Amelia  (known  also  as  Mrs. 
J.  Armstrong  Chanler  and  as  Princess  Amdlie 
Troubetzkoy) ,  American  novelist,  was  born 
at  Richmond,  Va.,  Aug.  23,  186;.  Her 
earliest  production  was  a  series  of  stories 
entitled  A  Brother  to  Dragons,  which  showed 
imagination  and  a  certain  strength.  This 
was  followed  by  a  sensational  and  passionate 
work  called  The  Quick  and  the  Dead,  which 
met  however,  with  considerable  popularity. 
Her  later  work  embraces  Virginia  of  Virginia, 
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Herod  and  Mariamne,  According  to  St.  John, 
Barbara  Dering,  Athelwold,  Tanis  and  a 
number  of  magazine  articles.  In  1896,  after 
being  divorced  from  I.  A.  Chanler,  her  first 
husband,  she  married  a  Russian  prince. 

Riviera  (re've-a'rd) ,  ("seashore"),  the 
narrow  strip  of  coastland  bordering  the  Gulf 
of  Genoa.  West  of  Genoa  it  is  called  Riviera 
di  Ponente  or  the  western  coast  and  beyond 
Genoa  Riviera  di  Levante  or  the  eastern 
coast.  The  western  section  is  the  more  fre- 
quented section,  as  it  abounds  in  the  most 
striking  and  beautiful  scenery  and  has  nu- 
merous health  and  fashion  resorts. 

Roads.  Great  roads  must  have  been  built 
by  all  ancient  nations;  but  the  oldest  roads 
of  which  parts  still  remain  are  those  of  the 
Romans,  who  built  them  of  huge,  deep, 
stone  blocks  and  concrete.  The  modern  plan 
of  broken-stone  roads  is,  however,  far  supe- 
rior. It  takes  its  name  from  the  Scottish 
engineer  Macadam  (q.  v .) .  At  the  same  time 
with  Macadam  (about  the  beginning  of  the 
igth  century)  Telford,  another  Scottish  en- 
gineer, adopted  a  similar  plan;  but  used  a 
base  of  stone  set  on  edge,  which  is  unneces- 
sary, and  had  been  long  used  in  France.  In 
macadamized  roads  a  foundation  of  stone- 
blocks  about  six  inches  deep  is  surmounted 
by  broken  stone  and  covered  with  a  thin 
layer  of  clay  or  other  building  material. 
Owing  to  the  greater  distances  to  be  traversed, 
roads  in  the  United  States  are  very  backward 
as  compared  with  those  of  Europe.  Roads 
at  first  were  chiefly  in  the  hands  of  turnpike 
companies  who  charged  toll  to  passengers; 
but  they  are  now  locally  constructed  by  the 
states  and  townships,  a  rate  being  levied 
on  the  property-holders  who  obtain  the 
chief  benefit.  The  repairing  of  roads  is  a 
source  of  great  expense;  it  is  best  done  by 
constant  work  of  gangs  of  road-repairers 
who  patch  roads  wherever  needed.  Each 
road  has  to  be  constructed  with  reference 
to  shortness,  ease  of  grade,  hard  and  smooth 
surface  and  thorough  drainage.  The  intro- 
duction of  automobiles  has  created  a  loud 
call  for  "good  roads"  and  increased  atten- 
tion is  now  given  to  road-improvement 

Roanoke  (ro'a-nok'},  a  river  of  Virginia 
and  North  Carolina,  formed  by  the  junction 
of  the  Dan  and  Staunton  Rivers,  a  mile 
above  Clarksville,  Va.,  flows  southeast 
through  North  Carolina  and  empties  into 
Albemarle  Sound.  Its  length  is  a  little  over 
200  miles,  and  it  is  navigable  for  steamboats 
from  its  mouth  to  Weldon,  a  distance  of  130 
miles. 

Roanoke,  Va.,  a  city  on  Roanoke  River,  257 
miles  west  of  Norfolk,  at  the  junction  of  the 
Shenandoah- Valley  division  and  the  mam 
line  of  the  Norfolk  and  Western  Railway. 
In  1 88 1  it  contained  only  600  inhabitants, 
while  the  population  is  now  in  excess  of 
34,874,  making  it  the  third  city  in  size  in 
the  state.  The  Norfolk  and  Western  general 
office?  and  immense  repair-shops  are  here. 


as  well  as  extensive  bridge-works,  iron-fur- 
naces and  other  manufacturing  establish- 
ments. It  also  is  a  distributing  point  for 
wholesale  houses  of  various  descriptions,  and 
is  the  gateway  to  the  great  coal-fields  and 
timber-districts  of  Virginia  and  West  Vir- 
ginia. It  is  the  junction-point  for  several 
divisions  of  the  Norfolk  and  Western  Rail- 
way, and  is  the  only  city  of  importance 
which  is  touched  by  the  new  Virginian  rail- 
way, extending  from  Kanawha  River  to 
Chesapeake  Bay. 

Robbia,  Luca  del  la  (loo'ka  del' yd  rob' bed) 
born  in  Florence  about  1400,  was  the  first 
and  greatest  of  the  Robbias  who  flourished  in 
Italy  for  nearly  a  century.  Luca  is  most 
popularly  known  as  the  inventor  of  enam- 
elled, colored  terra-cotta  rather  than  as  a 
great  sculptor  only  slightly  inferior  to  Dona- 
tello  and  Ghiberti.  The  glazing  of  terra- 
cotta was  an  ancient  art  and  had  never 
fallen  into  disuse;  but,  while  its  use  in 
architectural  decoration  was  old,  Luca  was 
the  first  to  apply  it  to  sculpture  in  inde- 
pendent monumental  form.  It  probably 
was  his  desire  for  color  which  prompted  his 
•  investigations;  and  he  was  successful  in 
finding  a  coating  by  which  color  was  made 
durable  as  stone.  Luca  strove  to  obtain  the 
effect  of  old  polished  marble  or  ivory;  and  it 
is  said  that  for  many  years  the  secret  of  the 
process  and  immense  technical  knowledge 
and  skill  were  closely  kept  in  the  Robbia 
family,  and  handed  down  as  a  legacy  from  gen- 
eration to  generation.  Luca's  work  may  be 
distinguished  not  only  by  its  conception  but 
by  the  soft  creamy  white  of  the  figures,  even 
opaque  but  luminous  blue  of  his  backgrounds 
and  the  careful  fitting  together  of  the  sec- 
tions. Luca's  private  life  was  uneventful 
He  was  trained  by  a  goldsmith,  but  soon 
asserted  his  preference  for  working  in  bronze 
and  marble.  He  was  intensely  devoted  to 
art  and  seems  to  have  had  few  other  inter- 
ests except  that  the  Cantoria  and  other 
works  show  a  great  knowledge  of  and  feeling 
for  music.  He  never  married,  but  devoted 
his  later  years  to  the  education  of  his 
nephews,  of  whom  Andrea  was  the  favorite. 

At  30  Florence  gave  him  the  order  for  the 
most  important  work,  his  masterpiece,  the 
marble  Cantoria  or  singing-gallery  executed 
for  Santa  Maria  del  Fiore.  the  Cathedral  of 
Florence.  There  are  ten  marble  reliefs 
representing  youths  and  children  and  sym- 
bolizing music.  It  is  a  triumph  of  poetic 
conception,  composition,  science  and  skill. 
His  best  relief  in  glazed  terra  cotta  is  his 
Resurrection  designed  to  fill  the  tympanum 
of  the  door  of  the  Sagrestia  Nuova  beneath 
his  own  Cantoria.  Luca's  famous  bronze 
doors  are  as  great  as  his  greatest  sculptures. 
They  are  massive  and  severe,  and  retain  in 
the  design  the  character  of  strength  and  re- 
sisting power  belonging  to  the  purpose  of  the 
doors.  His  ^madonnas  are  lovely  concep- 
tions, and  he  is  probably  best  known  and 
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appreciated  by  the  general  public  through 
these.  He  died  in  1481  on  the  2oth  of 
February. 

Rob'ert  I  of  Scotland  (Robert  the  Bruce). 
See  BRUCE,  ROBERT. 

Robert  II  of  Scotland,  1371-90,  was  born 
on  March  a,  1316,  two  years  after  the  battle 
of  Bannockburn.  He  lost  both  his  parents 
in  infancy,  and  throughout  the  disastrous 
reign  of  his  uncle,  David  II,  he  was  one  of 
the  most  prominent  nobles  of  Scotland, 
twice  acting  as  regent  during  his  exile  and 
captivity.  On  David's  death  he  obtained 
the  crown,  and  became  the  founder  of  the 
Stuart  dynasty.  The  wars  which  Robert 
waged  with  England  were  conducted  by  his 
barons,  who  shaped  the  policy  of  the  king- 
dom according  to  their  pleasure.  The  most 
noted  features  of  Robert's  reign  were  the 
invasions  of  Scotland  by  the  duke  of  Lan- 
caster ("old  John  of  Gaunt")  in  1384  and 
by  Richard  II  in  1385  and  the  retaliatory 
expedition  of  the  Scotch  in  1388,  which  cul- 
minated in  the  battle  of  Otterburn.  King 
Robert  died  in  Ayrshire,  April  19,  1390. 

Robert  III  of  Scotland,  was  born  about 
1340  and  came  to  the  throne  on  the  death 
of  his  father,  Robert  II.  His  weakness 
and  imbecility  as  ruler  virtually  placed  the 

gavernment  in  the  hands  of  his  brother,  the 
arl  of  Menteith.  The  chief  events  of  Rob- 
ert's reign  were  the  invasion  of  Scotland  by 
Henry  IV  of  England  in  1400  and  the  retali- 
atory expedition  of  Archibald  Douglas,  which 
resulted  in  the  terrible  disaster  at  Homildon 
Hill  in  Northumberland  two  years  later. 
Robert  died  of  grief  on  April  4.  1406,  on 
learning  that  his  son  James  had  been  taken 
prisoner  by  an  English  cruiser,  while  crossing 
the  Channel  on  his  way  to  France. 

Roberts,  Frederick  Sleigh,  Lord  Roberts, 
Earl  of  Kandahar,  Pretoria  and  Waterfprd. 
In  1852  a  diminu- 
tive English  boy 
of  20  in  the  brand- 
new  uniform  of  a 
lieutenant  and 
with  the  erect  car- 
riage acquired  in 
the  military  school 
at  Sandhurst, 
England,  em- 
barked for  India. 
The  typical  sol- 
^dier,  he  was  born 
in  camp  at  Cawn- 
pore,  Sept.  30, 
1832,  and  was 
bred  for  war.  He 
was  immediately  nicknamed  Little  Bobs  by 
the  officers  of  his  mess'  in  affectionate 
raillery.  He  had  the  toughness  and  nervous 
alertness  of  a  terrier.  Quiet,  keen,  cool,  a 
shrewd  observer  and  personally  popular,  big 
soldiers  were  ashamed  not  to  follow  where 
"Little  Bobs"  led.  He  learned  Hindustani 
so  as  to  deal  personally  with  native  chiefs; 
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telegraphy  to  be  independent  of  operators. 
He  trained  himself  to  remain  in  the  saddle 
too  miles  or  36  hours  at  a  stretch.  He  had 
the  geographical  instinct  that  is  invaluable 
to  a  soldier — he  never  got  lost  in  the  darkest 
night  or  the  roughest  country.  For  the  rest, 
he  never  fell  sick  in  the  worst  pest-holes  of 
India,  he  was  personally  brave  and  pro- 
verbially lucky. 

Employment  for  an  officer  so  equipped 
was  never  lacking  in  India.  Enlisted  for  ten 
years  he  remained  forty-one.  In  '57,  '67 
and  '78  there  were  wars  —  the  Indian  mu- 
tiny, the  expedition  into  Abyssinia  and  the 
Afghan  war.  In  each  he  distinguished  him- 
self and  rose  steadily  in  rank.  In  the  siege 
of  Delhi  he  was  wounded,  in  the  relief  of 
Lucknow  he  won  the  Victoria  Cross.  The 
trouble  in  Afghanistan  found  him,  at  40,  a 
major-general  and  in  command  of  the  col- 
umn that  marched  from  Kabul  to  the  relief 
of  Kandahar.  This  march  was  made  spec- 
tacular by  the  fact  that  the  force  was  cut 
off  from  communication  for  a  month,  and 
lost  to  the  world  in  the  desert.  "  Little 
Bobs'  "  bump  of  locality  brought  his  column 
through  in  safety.  His  generalship  lifted  the 
siege.  He  and  his  horse  were  decorated  by 
Queen  Victoria.  As  commander  of  the  army 
of  Burmah  he  remained  in  India  until  1893. 
At  6 1  he  was  an  earl,  a  member  of  the 
house  of  lords,  and  held  the  military  rank 
of  field-marshal.  He  retired  to  the  honorary 
duties  of  commander  of  the  army  of  Ire- 
land, feeling  that  his  active  career  was  fin- 
ished. He  was  in  his  68th  year  when  dis- 
asters to  the  army  in  South  Africa  in  the 
Boer  War  of  1899  demanded  his  return  to 
the  front.  It  was  in  mourning  that  he  went 
to  Cape  Town,  for  his  only  son  and  heir  to 
his  titles  and  estates  had  fallen  at  Colenso, 
after  winning  the  Victoria  Cross. 

"Little  Bobs  is  at  the  helm  at  last"  was 
the  cry  of  relief  from  all  England.  His 
grasp  of  the  complicated  situation  was  im- 
mediate and  masterly,  and  his  activity  and 
energy  shamed  office: s  20  years  his  junior. 
He  inspected  guns  and  stores  and  troop- 
ships, visited  prison-camps  and  hospitals, 
laid  out  transport-lines  and  planned  every 
detail  of  a  campaign  along  a  i  ,ooo-mile  front 
of  hostilities.  He  quickly  brought  order  out 
of  chaos,  posted  every  man  to  the  best 
advantage,  and  led  the  main  column  of  the 
army  of  invasion.  The  march  to  Pretoria 
may  be  compared,  in  its  intention  and  re- 
sults, with  Sherman's  march  to  the  sea.  He 
struck  at  Cronje"  entrenched  at  Kimberly, 
captured  Bloemfontein,  capital  of  Orange 
Free  State,  compelled  the  Boers  to  abandon 
the  siege  of  Ladysmith,  divided  and  demor- 
alized the  forces  of  the  enemy,  ignored  the 
guerilla  chief  —  De  Wet  —  and  bluffed  his 
way  on  scant  rations  into  Pretoria  and 
so  turned  defeat  into  victory.  But  for 
"Little  Bobs"  South  Africa  would  prob- 
ably have  been  lost  and  Great  Britain's  hold 
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on  all  her  colonies  weakened.  He  returned 
to  England  to  succeed  Lord  Wolseley  as 
commander-in-chief  of  the  army.  He  died 
of  pneumonia,  Nov.  14,  1914,  while  on  a  tour 
of  inspection  of  the  British  forces  in  France. 
His  life  may  be  traced  in  his  military  auto- 
biography: Forty-One  Years  in  India  and  in 
Winston  Churchill's  Story  of  the  Boer  War. 

Rob'ertson,  Frederick  William,  a  cele- 
brated minister  of  the  Church  of  England, 
was  born  at  London,  Feb.  3,  1816.  He 
matriculated  at  Brasenose  College,  Oxford, 
in  1837,  and  while  there  ardently  devoted 
himself  to  the  study  of  the  Scriptures  and 
standard  literary  works.  In  1847  Robertson 
was  called  to  Trinity  Chapel,  Brighton, 
where  in  a  ministry  of  six  years  he  arrested 
the  public  attention  by  originality,  beauty 
and  freshness  of  thought,  wide  human  sym- 
pathy, knowledge  of  the  human  heart  and 
interest  in  everything  pertaining  to  human 
welfare.  He  showed  his  friendship  for  the 
working-classes  by  establishing  the  Work- 
ingmen's  Institute  at  Brighton  and  preach- 
ing to  its  members  the  duty  of  culture  and 
self-control.  During  Robertson's  last  years 
he  suffered  from  a  disease  of  the  brain, 
which  was  aggravated  by  the  misrepre- 
sentations to  which  he  was  subject  on 
account  of  his  liberal  theological  views  and 
his  sympathy  for  the  laboring-classes.  He 
died  at  Brighton,  Aug.  15,  1853.  See  the 
Life  and  Letters  and  Sermons. 

Robespierre  ( rd'bes-per1  ),  Maximilien 
Marie  Isidore,  was  born  at  Arras,  France, 
May  6,  1758.  After  pursuing  a  course  of 
study  at  the  college  of  his  native  town, 
he  was  sent  to  complete  his  education  at 
the  College  of  Louis  le  Grand  at  Paris.  On 
the  convocation  of  the  states-general  in 
1789,  -he  was  elected  one  of  '-.he  deputies 
and  went  to  Versailles;  and  here  observers 
noted  a  peculiar  force  and  earnestness  that 
gave  promise  cf  a  distinguished  career. 
"This  man,"  said  Mirabeau,  "will  go  far, 
for  he  believes  every  word  he  says."  After 
the  death  of  Mirabeau  Robespierre's  im- 
portance seemed  to  increase,  and  from  this 
time  forward  his  biography  is  a  history  of 
the  French  Revolution.  Robespierre  was 
one  of  the  deputies  to  the  national  con- 
vention, which  was  formed  in  1792,  and 
as  chief  of  the  extreme  party,  called  The 
Mountain,  he  was  one  of  the  main  agents 
in  procuring  the  execution  of  the  king, 
which  took  place  in  December  of  that  year. 
In  the  following  year  occurred  his  final 
struggle  with  the  Girondists,  many  of  whom 
he  sent  to  the  scaffold  during  the  Reign  of 
Terror  that  lasted  for  many  months.  Marie 
Antoinette  and  the  Duke  of  Orleans  were 
the  first  victims;  Danton,  Camille  and 
others  followed;  and  under  the  so-called 
committee  of  public  safety  Paris  became 
the  scene  of  an  indiscriminate  slaughter,  in 
which  thousands  of  lives  were  sacrificed. 


"Robespierre  will  follow  me;  I  drag  down 
Robespierre"  said  Danton  on  the  scaffold, 
The  end  of  the  tyrant  —  such  was  the 
name  given  to  him  —  drew  rapidly  near. 
A  conspiracy  was  organized  against  him, 
and  after  a  fierce  tumult  in  the  convention 
he  was  arrested.  Next  day  (July  28,  1794), 
in  company  with  Couthon,  Saint-Just  and 
19  others,  he  closed  his  career  on  the  scaffold. 
See  the  histories  of  the  Revolution  by 
Lamartine  and  by  Taine. 

Rob'in,  the  commonest  of  the  American 
thrushes,  ranging  in  summer  from  Mexico 

to  Labrador 
and  Alaska. 
In  winter  it  is 
found  from 
Virginia 
south.  It  is 
among  the 
first  migra- 
tory birds  to 
arrive  north 
of  its  winter 
limit.  This 
bird  is  a  near 
relative  of  the 
English  black- 
bird. It  is 
about  ten 
inches  long, 

with  head  and  tail  blackish  and  the 
rest  of  the  upper  parts  olive-gray.  The 
color  of  the  under  parts  is  chestnut- 
brown,  except  the  throat,  which  is  white 
with  black  streaks.  The  breast  of  the 
young  robin  is  spotted.  Its  habits  are 
too  well-known  to  require  description.  The 
robin  of  England  and  Europe  is  an  entirely 
different  bird,  belonging  to  the  family  of 
warblers.  See  REDBREAST. 

Rob  Roy,  the  popular  name  for  Robert 
McGregor,  a  celebrated  Scottish  outlaw, 
whose  singular  adventures  entitle  him  to 
be  considered  the  Robin  Hood  of  Scotland. 
Rob  Roy  borrowed  money  from  the  Duke 
of  Montrose  to  engage  in  cattle  speculation; 
but,  as  he  met  with  heavy  losses,  his  estates 
were  seized  by  the  duke  on  account  of  the 
debt.  Being  rendered  desperate  by  his  mis- 
fortunes, he  collected  a  band  of  about  20 
followers  and  made  open  war  on  the  duke, 
robbing  him  of  his  cattle  and  preventing 
him  from  receiving  the  rents  of  his  tenants. 
Many  stories  are  still  current  in  the  neigh- 
borhood of  Lochs  Lomond  and  Katrine  of 
his  narrow  escapes  from  capture  by  the 
troops  that  were  sent  after  him.  Many 
instances  have  also  been  recorded  of  his 
kindness  and  liberality  to  the  poor,  whose 
wants  he  often  supplied  at  the  expense  of 
the  rich.  He  died  in  his  own  house  on 
Dec.  28,  1738,  his  funeral  being  attended 
by  all  the  people  of  the  district,  except  the 
partisans  of  the  Duke  of  Montrose.  Rob 
Roy's  exploits  have  been  immortalized  in 
Scott's  novel  which  bears  his  name. 
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Rochambeau  (rdrsKdm-ddr) ,  Jean  Baptiste 
Donatien  de  Vimeure,  Comte  de,  a  French 
marshal,  was  born  at  Vendome,  July  i, 
1725,  and  entered  the  army  in  1742.  In 
1780  he  was  sent  to  America  in  command 
of  6,000  men  to  assist  the  colonies  in  their 
war  for  independence,  and  rendered  effec- 
tive assistance  to  Washington  at  the  siege 
of  Yorktown,  the  surrender  of  which  by 
Cornwallis  brought  the  war  to  a  close.  Dur- 
ing the  French  Revolution  he  was  im- 
prisoned at  the  Terror  (1798),  and  was  saved 
from  the  scaffold  only  by  the  death  of  Ro- 
bespierre. He  became  a  marshal  in  1791, 
and  in  1804  Napoleon  made  him  a  grand 
officer  of  the  Legion  of  Honoi.  He  died  on 
May  10,  1807. 

Rochefort  (rdsh-fdr"),  Victor  Henri, 
Comte  de,  French  journalist,  playright  and 
Radical  politician,  was  born  at  Paris,  Jan.  30, 
1830,  a  descendent  of  the  old  French  nobility. 
He  was  noted  for  his  repeated  attacks  in  his 
newspapers  upon  men  and  governments,  which 
again  and  again  compelled  him  to  quit  France. 
He  died  in  1913. 

Rochelle  (ro-sheV).  La,  a  seaport  of 
France.  Its  harbor  is  still  sheltered  by  the 
remains  of  Richelieu's  famous  dike  and  is 
surrounded  by  fine  quays,  close  to  which 
lie  the  principal  streets  and  squares.  Many 
of  the  latter  are  regular  and  well-built,  and 
present  a  handsome  appearance  from  the 
number  of  houses  adorned  with  porticoes 
and  balconies.  Rochelle,  which  was  known 
until  the  i2th  century  under  its  Latin  name 
of  Rupella  or  Little  Rock,  of  which  its 
present  name  is  a  mere  translation,  was 
settled  by  a  colony  of  serfs  of  Lower  Poitou, 
who,  fleeing  from  the  persecutions  of  their 
lord,  settled  on  the*rocky  promontory  be- 
tween the  ocean  and  the  neighboring 
marshes.  A  stronghold  of  the  Huguenots, 
it  was  unsuccessfully  besieged  in  1573,  and 
in  1627-8  it  offered.  14  months'  resistance 
to  the  forces  sent  against  it  by  Cardinal 
Richelieu,  but  was  at  length  compelled  to 
surrender.  To-day  it  is  a  fortress  of  France 
of  the  second  class  Population  31,559. 

Roch'ester,  N.  H.,  city  in  Strafford 
County,  on  Salmon  Falls  and  Cocheco 
Rivers  about  30  miles  from  Concord.  Its 
chief  manufacturing  establishments  are 
shoe-factories,  woolen-mills,  brick-works  and 
box-factories,  while  it  also  has  smaller  fac- 
tories. The  city  has  public  and  parochial 
schools,  private  commercial  schools,  a 
public  library,  several  churches,  and  Gaff- 
ney  Home  for  the  Aged.  Rochester  was 
settled  and  incorporated  in  1722,  and 
chartered  as  a  city  in  1891.  Rochester 
has  the  service  of  four  railroads,  all  con- 
trolled by  the  Boston  and  Maine  Railroad. 
Population  8,868. 

Roch'ester,  N.  Y.,  the  third  city  in  size 
and  commercial  importance  in  the  Empire 
State,  is  located  in  the  Genesee  river-basin, 
seven  miles  from  Lake  Ontario.  Its  eleva- 


tion above  the  lake  ensures  perfect  drainage, 
which,  with  an  inexhaustible  water-supply, 
enables  it  to  rank  in  healthfulness  first 
among  the  cities  of  the  state.  It  was  settled 
in  1812;  incorporated  as  a  village  in  1817 
and  created  a  city  in  1834,  and  now  con- 
tains 181,666  population.  It  contains  125 
churches  (67,000  communicants),  four  well- 
equipped  hospitals,  a  municipal  hospital  (.lor 
contagious  diseases),  the  insane  asylum  or 
state  hospital,  five  orphan-asylums  and  a 
home  for  the  friendless.  It  has  38  public 
schools,  1 8  parochial  schools,  three  acad- 
emies, Rochester  Theological  Seminary 
(Baptist),  Saint  Bernard's  Theological  Semi- 
nary (R.  C.),  Rochester  University,  Roch- 
ester Athenaeum  and  Mechanics'  Institute 
(a  technical  trade-school),  a  large  deal- 
mute  school,  private  classical  and  prepara- 
tory institutions  and  one  public  library. 
Here  is  Western  New  York  Industrial  School, 
a  state-reformatory,  containing  about  1,000 
pupils  of  both  sexes.  Rochester's  principal 
industries  embrace  the  manufacture  of 
shoes  leather-products,  clothing,  Hour, 
optical  instruments,  buttons,  kodaks,  photo- 
graphic materials,  sewer-pipe,  beer,  tobacco, 
furniture,  candy,  canned  goods,  time-locks 
and  typewriting  machines.  These  indus- 
tries have  an  invested  capital  of  $52,000,- 
ooo,  and  produce  $300,000,000  worth  of 
goods  annually.  The  largest  nurseries  in 
the  world  are  at  Rochester,  and  the  produc- 
tion of  flowers  and  flower-seeds  comprises 
an  important  industry.  As  a  shipping- 
point  the  city  has  the  advantages  of  nine 
railways,  Erie  Canal  and  a  fine  harbor  on 
Lake  Ontario  —  Port  Genesee.  The  19 
surrounding  townships  comprising  Monroe 
County  are  fertile  and  productive,  having 
a  valuation  of  $37,000,000.  The  city  is 
noted  for  fine  parks  (666  acres),  wide  streets, 
beautiful  drives  and  surrounding  pleasure- 
resorts.  Population  218,149. 

Rock'efell'er,  Jyhn  Davidson,  American 
capitalist  and  president  of  the  Standard  Oil 
Company,  was  born  at  Richford,  N.  Y., 
July  8,  1839,  and  at  an  early  age  removed 
with  his  parents  to  Cleveland,  O.,  where  he 
was  educated  in  the  public  schools.  -  His 
business  career  began  in  the  office  of  a 
commission-merchant,  and  in  the  sixties, 
when  he  showed  great  aptitude  for  com- 
merce, he  engaged  in  the  oil-business,  which 
in  its  gigantic  developments  has  yielded 
him  an  immense  fortune.  In  the  seventies 
and  eighties  various  oil-operating  firms  were 
consolidated  into  the  gigantic  trust,  known  as 
the  Standard  Oil  Company,  of  which  Mr. 
Rockefeller  became  president.  In  1912  the 
company  was  dissolved  under  the  Anti-Trust 
laws  into  its  original  constituent  companies 
and  Mr.  Rockefeller  retired  from  official  con- 
nection with  the  business.  His  gifts  to  edu- 
cation, religion  and  other  benevolences  have 
reached  an  aggregate  of  over  $189,000,000. 
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To  the  University  of  Chicago  he  has  given 
$34,000,000.  To  the  General  Education  Board, 
an  organization  formed  by  John  D.  Rockefeller, 
Jr.,  and  others  and  chartered  by  Congress,  he 
gave  $1,000,000  in  1903,  $5,000,000  in  1905 
and  $32,000,000  in  1907;  a  total  of  $43,000,000. 
He  endowed  the  Rockefeller  Institution  for 
Medical  Research  in  New  York  City  with 
$12,000,000,  the  Rockefeller  Foundation  with 
$100,000,000  and  has  given  large  sums  to  other 
institutions. 

Rock'et.     See  FIREWORKS. 

Rock'ford,  111.,  a  thriving  city  on  both 
sides  of  Rock  River,  about  85  miles  northwest 
of  Chicago.  It  has  five  bridges,  three  of 
which  are  railroad  bridges,  five  railroads, 
flouring,  paper,  five  hosiery  factories,  five 
factories  of  agricultural  implements,  30  of 
furniture,  24  for  machinery  and  three  for 
pianos;  one  piano-action  establishment  and 
the  largest  leather-factory  in  the  United 
States,  besides  manufacturing  cutlery,  pumps, 
carriages,  watches,  silver-plated  ware,  boots, 
shoes,  wire  goods,  wood-engravings  and 
other  products.  The  city  is  well-built,  and 
is  noted  for  the  intelligence  and  enterprise 
of  its  citizens.  Rockford  College  is  one  the 
best  and  oldest  college  for  women  in  the 
country.  Population,  54,342. 

Rock'ing=Stones  or  Logans  are  large 
masses  of  rock  so  finely  poised  as  to  move 
backward  and  forward  with  the  slightest 
impulse.  Some  rocking-stones  occur  near 
remains  of  ancient  fortifications,  which 
seems  to  confirm  the  statement,  in  one  of 
the  poems  of  Ossian,  that  the  bards  walked, 
as  they  sang,  round  the  stone  and  made  it 
move  as  an  oracle  of  the  fate  of  battle.  In 
Greece  rocking-stones  occur  as  funeral  monu- 
ments, and  are  generally  found  on  con- 
spicuous places  near  the  sea.  The  rocking- 
stone  of  Tandil  in  the  Argentine  Republic, 
250  miles  south  of  Buenos  Aires,  weighs  700 
tons,  and  yet  is  so  nicely  poised  that  it 
rocks  in  the  wind  and  may  be  made  to 
crack  a  walnut. 

Rock  Island,  111.,  a  city  on  the  Missis- 
sippi, opposite  Davenport,  la.  —  the  two 
towns  being  connected  by  a  wrought-iron 
bridge  which  cost  over  $1,000,000  —  is  180 
miles  from  Chicago.  The  island  in  the 
Mississippi,  from  which  the  town  is  named, 
belongs  to  the  United  States  government 
and  is  retained  as  an  arsenal  for  the  manu- 
facture of  soldiers'  equipments,  including 
small  arms.  Its  area  is  about  1,000  acres; 
it  is  beautifully  wooded  and,  with  its  wind- 
ing drives,  serves  as  a  park  for  the  citizens 
of  Davenport,  Moline  and  Rock  Island. 
The  channel  south  of  the  island  has  been 
dammed  so  as  to  furnish  immense  water- 
power  for  the  arsenal's  use,  as  also  for 
private  plants  and  public  utilities.  The 
city  has  saw-mills,  besides  foundries, 
machine-shops  and  factories  which  produce 
wagons  buggies,  plows  and  stoves.  Popu- 
lation 24,335. 


Rockland,  Me.,  city  and  county-seat  of 
Knox  County,  on  an  inlet  of  Penobscot  Bay, 
86  miles  from  Portland.  Its  harbor  has 
natural  protection  against  storms,  except 
from  the  northeast,  and  against  these  by 
a  breakwater.  This  was  buflt  by  the  federal 
government  at  a  cost  of  $500,000.  Among 
its  important  industries  are  the  quarrying 
of  granite,  shipbuilding,  the  manufacture 
of  lime,  steam  and  gasoline  engines,  black- 
smiths' and  granite- workers'  tools.  Fish- 
ing is  carried  on  to  some  extent;  clams 
and  sardines  are  canned;  and  more  than 
2,000,000  pounds  of  lobsters  are  shipped 
from  here  annually  by  rail.  Rockland  has 
the  service  of  the  Maine  Central  Railroad, 
and  has  steamboat  connection  with  Port- 
land, Boston,  Bangor  and  all  important 
coast  and  island  towns  of  eastern  Maine. 
It  also  is  the  center  of  an  electrical  rail- 
way system  extending  northward  and  west- 
ward, and  the  towns  of  this  connected 
region  attract  many  summer  tourists.  Popu- 
lation 8,174. 

Rock  River  rises  in  the  southeastern 
portion  of  Wisconsin,  and  flows  south  and 
southwest  into  Illinois,  emptying  into  the 
Mississippi  three  miles  below  Rock  Island. 
Its  course  of  nearly  400  miles  is  through  a 
region  noted  for  beauty  and  fertility. 

Rocks.     See  GEOLOGY. 

Rock'y  Mountains,  a  vast  system  of 
ranges  in  the  western  portion  of  the  United 
States  and  the  British  possessions.  They 
are  a  continuation  of  the  Cordilleras  of 
Mexico.  The  greatest  breadth  of  this  sys- 
tem in  the  United  States  is  i  ,000  miles,  and 
their  total  area  is  nearly  1,000,000  square 
miles.  From  32°  N.  to  40°  N.  the  ranges 
bear  nearly  north  and  south;  between  40° 
and  45°  their  course  is  northwest;  then, 
after  a  more  northerly  bend,  they  keep  a 
course  nearly  parallel  with  the  Pacific,  but 
have  many  detached  ranges  and  peaks. 
Mt.  St.  Elias  is  18,024  feet  high,  and  marks 
the  boundary  line  of  longitude  between 
Alaska  and  the  British  possessions.  Mt. 
McKinley  in  Alaska  is  20,464  feet  and  Mt. 
Wrangell  (also  in  Alaska)  17,524  feet. 
Mount  Shasta,  in  the  coastal  range  in 
northern  California,  is  14,510  feet  high; 
Mt.  Whitney,  also  in  California,  14,898  feet. 
Fremont's  Peak,  near  the  western  boundary 
of  Wyoming,  is  13,576  feet  high,  and  Mt. 
Rainier,  in  Washington,  14,444  ieet.  In 
British  Columbia  Mt.  Brown  rises  16,000 
feet,  Mt.  Hooker  15,700  and  Mt.  Logan 
19,500.  The  central  range  of  the  Rocky 
Mountains  forms  the  ridge  which  divides 
the  rivers  falling  into  the  Pacific  from  those 
falling  into  the  Arctic  Ocean,  Hudson  Bay 
and  the  Gulf  of  Mexico;  but  between  the 
eastern  and  western  ranges  lie  Utah  and 
Nevada,  in  which  are  rivers  having  no 
outlets  except  such  lakes  as  Great  Salt 
Lake  in  Utah  and  Humboldt  Lake  in 
Nevada. 
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Rocky    Mountain    or  White    Goat,    an 

American  goat-antelope,  as  a  rule  is  found 
in  the  mountains  just  above  the  timber- 
line,  in  high,  inaccessible  spots  where  only 
the  boldest  hunter  can  follow ;  but  in  British 
Columbia  it  comes  toward  the  coast.  In 
appearance  clumsy,  it  is  remarkably  agile, 
an  expert  in  climbing  rocks  and  icy  steeps. 
Its  weight  is  about  that  of  the  common 
deer.  In  form  it  resembles  the  bison,  the 
body  thick-set,  legs  stocky,  hind-quarters 
low,  shoulders  high,  head  carried  low. 
The  dense  coat  is  all  yellowish  white,  the 
hair  next  the  skin  fine,  the  outer  hair  long 
and  coarse.  Tne  Indians  used  to  make 
blankets  of  the  long  silky  hair,  and  now 
the  hides  are  valued.  The  horns  are  small, 
black,  smooth  and  sharp-pointed,  having 
little  beauty  to  attract  the  trophy-hunter. 
It  is  found  sparingly  in  Alaska  and  British 
Columbia,  in  Idaho,  Montana  and  Wash- 
ington, but  the  well-beaten  trails  tell  of 
great  numbers  that  once  existed. 

Ro'dents,  or  the  order  of  Rodentia,  form 
the  largest  order  among  mammals,  and 
include  upwards  of  2,000  species.  They 
range  in  size  from  the  mouse  to  the  South 
American  capybara,  which  is  almost  as 
large  as  an  ordinary  hog.  They  are  char- 
acterized chiefly  by  the  nature  of  their 
teeth.  They  have  no  canine  teeth;  but 
have  long,  curved,  very  sharp  incisors, 
which  are  separated  from  the  molars  by  a 
considerable  gap.  The  molars  are  few; 
and  are  moved  sideways  with  the  jaw  in 
the  characteristic  gnawing  of  animals  of 
the  order.  Among  well-known  rodents  may 
be  mentioned  (besides  the  many  familiar 
species  of  rats  and  mice)  the  beaver,  hare, 
agouti,  jerboa,  guinea-pig,  muskrat,  mole- 
rat,  rabbit,  marmot,  squirrel,  woodchuck, 
porcupine,  capybara  and  lemming.  Rodents 
live  almost  absolutely  upon  vegetable  food. 
They  often  are  cunning  and  are  guided  by 
elaborate  instincts,  as  in  the  case  of  the 
beaver.  Some  of  them  make  great  migra- 
tions, as,  e.  g.,  the  lemmings.  The  furs  of 
some  of  the  group  are  of  value,  and  some 
are  edible.  The  ordinary  rats  and  mice, 
however,  are  pjernicious  and  destructive; 
and  it  has  recently  been  demonstrated  that 
rats  are  chiefly  responsible  for  the  spread 
of  the  bubonic  plague  in  India  and  elsewhere. 

Rodg'ers,  John,  an  American  naval  officer, 
was  born  in  Maryland,  Aug.  8,  1812,  his 
father  being  the  Capt.  John  Rodgers  who 
distinguished  himself  by  firing  the  first  gun 
on  the  British  during  the  War  of  1812. 
He  entered  the  navy  in  1828,  and  was 
commissioned  captain  in  1862.  Next  year, 
while  in  command  of  the  monitor  Weehaw- 
ken,  he  captured  the  Confederate  Atlanta, 
and  was  promoted  to  be  commodore.  He 
became  rear-admiral  in  1869,  and  was 
superintendent  of  the  United  States  Naval 
Observatory  at  Washington  from  1877  until 
his  death,  May  5,  1882. 


Rodin  (ro'ddn'),  Auguste,  the  most  original 
of  modern  sculptors  and  by  many  ranked  as 
the  greatest  of  his  time,  was  born  in  Paris  in 
1840.  His  best  known  conception,  The 
Thinker,  is  one  of  the  figures  in  a  colossal 
group  called  "  The  Portal  of  Hell."  It  repre- 
sents primitive  man  contemplating  the  suffer- 
ings of  the  lost  in  Dante's  Inferno.  Other 
famous  works  are,  The  Kiss,  The  Burghers  of 
Calais,  The  Hand  of  God,  a  monument  of 
Victor  Hugo  and  a  statue  of  Balzac.  He  died 
November  17,  1917. 

Rod'man,  Thomas  J.,  was  born  at  Salem, 
Ind.,  in  1816,  and  after  graduating  at  the 
United  States  Military  Academy  was  com- 
missioned lieutenant  of  ordnance  iu  1841 
To  him  belongs  the  honor  of  inventing  a 
method  of  casting  large  guns  about  a  hollow 
core  and  cooling  the  metal  from  the  inside, 
He  died  at  Rock  Island,  111.,  June  7,  1871 

Rodrigues  (rd-dre'gSs)  is  a  volcanic 
island  375  miles  east  by  north  of  Mauritius 
of  which  it  is  a  dependency.  Its  area  ia  42 
square  miles,  population  3,300,  of  whom 
less  than  200  are  pupils  in  the  government- 
schools.  The  Portuguese  discovered  the 
island  in  1645,  the  British  took  possession 
in  1814,  and  its  isolation  in  the  Indian 
Ocean,  which  prevents  changes  among  its 
animals  and  plants,  makes  it  important  to 
zodlogists  and  botanists.  The  solitarie,  a 
bird  now  extinct,  survived  here  almost 
until  1700.  The  chief  export  is  cocoa-oil. 

Roem'er,  Ole,  a  Danish  astronomer, 
is  known  principally  as  the  man  who  first  dis- 
covered that  light  travels  with  a  finite 
speed.  Born  in  1644,  he  died  in  1710.  He 
was  educated  at  the  University  of  Copen- 
hagen. The  years  from  1672  to  1681  he 
spent  in  the  Paris  Observatory.  Then  he 
returned  to  Copenhagen  as  professor  of 
astronomy,  a  position  which  he  held  until 
death.  During  his  Parisian  residence  he 
studied  the  motion  of  Jupiter's  satellites 
and  showed  from  inequalities  in  the  motion 
of  the  first  satellite  that  the  speed  of  light 
across  the  orbit  of  the  earth  is  approxi- 
mately 309,000,000  meters  a  second,  a 
result  which  is  not  so  very  far  —  perhaps 
three  per  cent. —  from  the  best  modern 
measures.  Roemer  devised  the  transit  in- 
strument, the  meridian  circle  and  the  alt- 
azimuth instrument;  but  he  was  in  advance 
ot  his  times  and  adoption  of  his  inventions 
was  delayed  until  many  years  after  his 
death.  See  Grant's  History  of  Physical 
Astronomy.  , 

Roentgen  (rent' gen)  Rays.  About  the 
beginning  of  1896  Roentgen,  a  German 
physicist  long  and  favorably  known  to  the 
scientific  world,  discovered  that  rays  which 
in  many  respects  are  similar  to  Lenard's 
can  be  observed  through  a  very  large  region 
outside  of  an  ordinary  Crooke  s  tube. 
These  are  the  so-called  X-rays.  Among 
the  most  important  properties  of  these 
rays  are  the  following: 
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i.  They  take  their  origin  at  those  points 
where  cathode  rays  strike  upon  matter. 
Thus,  in  the  accompanying  figure  the  cone 
of  rays  leaving  the  curved  cathode  K  are 
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cathode  rays,  while  the  sheaf  of  rays, 
S,  leaving  the  flat  plate  are  X-rays.  2. 
Unlike  cathode  rays,  they  pass  through 
glass,  air  and  various  materials  with  little 
absorption  3.  Unlike  ordinary  light,  they 
are  not  reflected  or  refracted,  but  pass 
straight  through  ordinary  material  without 
deviation.  4.  They  excite  fluorescence  in 
many  substances,  especially  in  platinum- 
barium-cyanide  and  some  similar  salts. 
Hence  a  plate  covered  with  these  salts  is 
widely  used  for  observing  shadows  cast  by 
X-rays.  In  this  manner  the  bones  of  the 
hands,  arms  or  legs,  are  easily  "seen." 
Such  a  device  is  called  a  fluoroscope.  5. 
They  are  not  deflected  by  a  magnet  as  are 
cathode  rays.  6.  They  produce  electrolysis 
in  air  and  other  gases  through  which  they 
pass.  Such  gases  are  made  conductors  by 
the  passage  of  X-rays,  and  are  said  to  be 
ironized  or  roentgenized.  They  behave  in 
a  similar  way  toward  paramne  and  some 
other  solid  insulators.  See  BECQUEREL  RAYS 
and  CATHODE  RAYS. 

Roentgen  (rent' gen),  Wilhelm  Konrad, 
eminent  German  scientist,  distinguished  in- 
vestigator of  physi- 
cal problems  and 
discoverer  of  the  X 
or  Roentgen  rays, 
was  born  in  Dus- 
seldorf,  Prussia,  in 
1844.  Educated  at 
Zurich  and  Utrecht, 
he  became  pro- 
fessor of  physics  and 
director  of  the  lab- 
oratory at  the  Uni- 
versity of  Wurz- 
burg,  Bavaria.  He 
also  taught  at 
Strassburg  and  at 
Giessen.  In  De- 
PROFESSOR  ROENTGEN  cember,  1895,  he 


communicated  to  the  Wurzburg  Physico- 
Medical  Society  his  remarkable  discovery 
of  the  new  and  powerful  X-rays,  since 
known  by  his  name,  and  in  the  following 
month  he  described  his  discovery  at  the 
celebration  of  the  semicentennial  of  the 
founding  of  the  Berlin  Physical  Society. 
Later  he  demonstrated  the  rays  in  the  pres- 
ence of  the  Emperor  of  Germany,  who  dec- 
orated him,  and  Prince  Ludwig  of  Bavaria 
created  him  a  baron.  The  application  of 
the  X-rays  in  surgery  has  been  fraught  with 
wonderful  and  beneficent  results.  By  the 
X-ray  picture  pulmonary  tuberculosis  is 
better  detected,  and  heart-disease  can  be 
more  accurately  learned  from  it  than  by 
percussion  of  the  chest. 

Rog'ers,  Henry  Wade,  LL.D.,  American 
educator  and  legal  authority,  was  born  at 
Holland  Patent,  N.  Y.,  Oct.  10,  1853,  and 
educated  at  the  University  of  Michigan, 
Ann  Arbor.  He  studied  law  and  in  1877 
was  admitted  to  the  bar.  Later  he  became 
professor  of  law  and  dean  of  the  law-faculty 
in  his  alma  mater.  In  1890  he  was  ap- 
pointed president  of  Northwestern  Univer- 
sity, resigning  in  1900  and  in  1901  accept- 
ing the  chair  of  constitutional  law  at  Yale. 
He  was  the  author  of  Expert  Testimony  and 
Illinois  Citations,  and  for  some  years  edited 
The  American  Law  Register.  He  died  in  1913. 

Rogers,  John,  American  sculptor  and 
modeler,  was  born  at  Salem,  Mass.,  Oct.  30, 
1829,  and  was  educated  at  the  public  schools 
of  Boston.  Early  in  life  he  became  inter- 
ested in  clay-modeling,  and  in  1858  went 
to  study  art  in  Europe.  Returning  to  the 
United  States  in  1859,  he  modeled  a  group, 
The  Checker-Players,  which  attracted  favora- 
ble attention;  after  this  he  took  scenes 
occurring  in  the  Civil  War  as  themes  of  his 
compositions;  these  were  soon  known  as 
Rogers'  Groups  and  well  merited  their 
popularity.  The  best  known,  some  of  which 
were  reproduced  in  terra-cotta,  are  the 
Picket  Guard  and  One  More  Shot,  besides 
those  of  a  social  character,  as  The  Favorite 
Scholar,  Coming  to  the  Parson,  Going  for 
the  Cows  and  The  Slave-Auction.  He  also 
produced  a  large  equestrian  statue  of  Gen- 
eral Reynolds,  which  fronts  the  city-hall  of 
Philadelphia.  He  died  in  July  of  1904. 

Rogers,  Randolph,  American  sculptor, 
was  born  at  Waterloo,  N.  Y.,  July  6,  1825, 
and,  after  following  mercantile  pursuits  in 
early  Jife,  went  to  Rome  to  study  the 
sculptor's  art.  Among  his  works  are  the 
designs  for  the  Washington  monument  at 
Richmond,  Va.,  a  statue  of  John  Adams  in 
Mt.  Auburn  cemetery,  a  memorial  monu- 
ment at  Providence,  Rhode  Island,  a  still 
larger  one  for  Michigan  at  Detroit  and  the 
bronze  statue  of  Lincoln  at  Philadelphia. 
He  died  at  Rome,  Jan.  15,  1892. 

Rogers,  Samuel,  English  poet  was  born 
at  Stoke- Newington,  July  30,  1763.  After 
obtaining  a  private  education,  he  entered 
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his  father's  bank  in  London  at  17,  and  in 
1793  became  head  of  the  firm.  In  1792 
appeared  the  poem  on  which  his  fame  is 
chiefly  based,  The  Pleasures  of  Memory, 
which  in  1816  had  reached  a  nineteenth 
edition.  Then  followed  An  Epistle  to  a 
Friend,  Voyage  of  Columbus,  Jacqueline  and 
Italy.  Rogers  was  rich;  but  his  poetry, 
whatever  its  merits,  is  wholly  a  thing  of  the 
past.  It  is  now  but  little  read  or  quoted. 
He  died  at  London,  Dec.  18,  1855. 

Rojestven'ski,  Sinovi  Petrovich  (1848-). 
See  RUSSO-JAPANESE  WAR. 

Ro'land,  the  hero  of  one  of  the  most  popu- 
lar epic  poems  of  Prankish  literature,  was, 
according  to  tradition,  the  nephew  and 
favorite  captain  of  Emperor  Charlemagne. 
Through  the  middle  ages  the  Song  of  Roland 
was  the  most  popular  of  the  many  poems 
current;  and  William  of  Normandy,  when 
on  his  way  to  conquer  England,  had  it  sung 
at  the  head  of  his  troops  to  encourage 
them  on  their  march.  Even  now  the  memory 
of  Roland  is  still  held  in  honor  by  the 
hardy  mountaineers  of  the  Pyrenees,  among 
whose  denies  the  scene  of  his  exploits  is  laid. 

Roland  (ro'ldn'},  Marie  (or  Manon) 
Jeanne  Phlipon,  was  born  at  Paris,  March 
1 8,  1754.  From  a  child  she  was  a  great 
reader,  devouring  all  that  came  in  her  way, 
and  the  reading  of  Plutarch  made  her  a 
republican.  In  February,  1780,  she  mar- 
ried Roland,  who  afterwards  became  the 
leader  of  the  Girondists.  In  1791,  in  Paris, 
Madame  Roland,  with  her  masculine  in- 
tellect and  woman's  heart,  became  the 
queen  of  a  coterie  of  young  and  eloquent 
enthusiasts  that  included  all  the  famous 
and  ill-fated  leaders  of  the  Gironde,  Brissot, 
Buzot,  Petion  and  at  first  even  Robespierre 
and  Danton.  Roland  made  himself  hate- 
ful to  the  Jacobins  by  his  protests  against 
the  September  massacres,  and  took  his 


took  on  a  new  refinement;  she  carried  some 
of  the  sanctity  of  the  martyr  with  her  to 
death,  and  still,  in  Carlyle's  phrase,  like  a 
white  Grecian  statue,  serenely  complete, 
she  shines  in  that  black  wreck  of  things. 
On  Nov.  8  (1793)  she  was  carried  to  the 
guillotine  with  a  trembling  printer,  whom 
she  asked  the  executioner  to  take  first,  to 
save  the  printer  the  Horror  of  seeing  her 
head  fall.  As  she  looked  up  at  the  statue 
of  liberty,  she  exclaimed:  "O  Liberty, 
what  crimes  are  committed  in  thy  name!" 
A  week  later  her  husband  died  by  his  own 
hand  near  Rouen,  unwilling  to  live  longer 
in  a  world  of  crime.  See  Sainte-Beuve's 
Portraits  of  Women. 

Roller-Skate.     See  SKATING. 

Rol'lin,  Charles,  a  French  historian,  was 
born  in  Paris  in  1661.  He  studied  in  the 
College  du  Plessis,  in  which  ne  became  assist- 
ant-professor of  rhetoric  in  1683.  In  1688 
he  was  made  professor  of  eloquence  in  the 
College  de  France  and  was  chosen  rector  of 
the  University  of  Paris  in  1694,  a  position 
which  he  held  for  two  years  only  In  this 
short  time,  however,  he  was  able  to  distin- 

fuish  himselt  by  many  important  reforms, 
n  1696  he  was  appointed  coadjutor  to  th«s 
principal  of  the  College  de  Beauvais,  from 
which,  being  an  ardent  Jansenist,  he  was 
removed  through  the  influence  of  opponents 
in  1712.  The  remainder  ot  his  life  was  de- 
voted to  study  and  to  writing.  He  published 
an  edition  ot  Quintuian  in  1715  and  Traite 
des  Etudes  in  1726.  His  Histoire  Ancienne 
has  been  frequently  reprinted  and  re-edited 
in  French  and  in  English  He  began  a 
Histoire  Romaine,  but  never  completed  it. 
These  works  once  were  popular,  but  now 
are  of  little  historical  value.  He  died  at 
Paris  in  September  of  1741. 

RoH'ing=Mills  are  machines  rotated  by 
steam-power  and  used  for  manufacturing 
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part  in  the  last  ineffectual  struggle  of  the 
Girondists  to  form  a  moderate  party.  On 
May  31  the  sound  of  the  tocsin  announced 
the  proscription  of  the  22.  Roland  had 
been  arrested,  and  while  his  wife  went  to 
protest  against  his  imprisonment,  he  es- 
caped and  fled  to  Rouen.  She  was  arrested 
and  spent  months  in  prison  before  death 
closed  her  tragedy  of  life.  During  this  time 
she  wrote  her  unfinished  Memoires.  Her 
character,  made  perfect  through  suffering, 


rods,  bars,  plates,  beams  etc.  of  metal.  The 
rolls  usually  are  of  cast-iron,  and  are  made 
in  various  forms  according  to  the  shape  of 
the  product.  The  cut  shows  rolls  used  for 
making  square  bars  and  round  rods.  Those 
used  for  making  plates  and  sheets  of  metal 
are  perfectly  smooth,  and  are  gradually 
brought  together,  as  the  metal  is  passed 
through,  by  means  of  the  screws  at  the  top. 
The  picture  shows  a  train  of  two  rolls  where 
the  piece  has  to  be  brought  back  to  the 


ROMAGNA 


X626 


ROMAiN  EMPIRE 


same  side  for  each  passage  through  the  rolls, 
unless  the  machinery  is  reversed  in  direction 
each  time.  Trains  of  three  rolls  are  fre- 
quently employed,  so  that  the  rolling  takes 
place  back  and  forth,  first  between  the  lower 
two  rolls,  then  between  the  upper  two. 
Steel,  wrought  iron,  copper  and  brass  as 
well  as  other  metals  and  alloys  are  frequently 
rolled.  Usually  the  metal  is  rolled  while  hot. 
but  certain  products  are  finished  by  cold 
rolling  in  order  that  they  may  be  harder  and 
stiffer.  All  the  steel  and  iron  rails  used  for 
steam  and  electric  roads,  as  well  as  the 
beams  and  bars  used  for  buildings  and 
bridges,  are  produced  by  rolling. 

PUDDLING.  Pig-iron,  the  crude  form  of 
iron  which  is  produced  from  iron-ore  by 
smelting  (see  BLAST-FURNACE),  is  changed 
to  wrought-iron,  a  metal  that  can  be  ham- 
mered, rolled  and  welded  by  puddling.  This 
is  an  operation  by  which  the  carbon,  silicon, 
sulphur  and  other  impurities  are  removed 
from  the  iron.  The  puddling-furnace  in 
which  the  process  is  conducted  is  shown  in 
the  figure,  where  /  is  the  fireplace,  br  the 
bridge,  b  the  bed,  fl  the  flue  and  p  p  p  p  the 
iron  pillars  supporting  the  furnace.  When 
the  fire  is  burning,  the  flame  goes  over  the 
bridge,  strikes  the  arched  roof  and  reverber- 
ates down  upon  the  iron,  which  is  placed  in 
the  bed.  When  the  roof,  walls  and  bed  of 
the  furnace  are  moderately  heated,  the  pud- 
dler  "fettles"  his  furnace  by  plastering  the 
bed  and  sides  with  a  fettling  composition, 
which  consists  of  ground  oxide  of  iron  made 
into  a  paste  with  water.  The  crude  iron  is 
now  thrown  in,  the  fire  made  and  the  charge 
heated.  During  the  melting  the  puddlers 
stir  the  mass  with  a  long  iron  rod.  Presently 
the  heated  mass  thickens,  and  solid  granules 
are  formed  amid  the  liquid.  These  solid 
granules  are  squeezed  together  into  a  spongy 
mass  or  ball  and  rapidly  carried  to  the 
hammer,  where  it  is  struck  lightly  at  first 
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and  compressed  into  shape.  During  this 
beating  or  "shingling"  liquid  cinders  are 
squeezed  from  the  mass  like  water  from  a 
sponge.  The  puddled  iron  is  then  passed 
through  rollers  by  which  further  impurities 
are  squeezed  out,  and  the  iron  is  formed  into 
bars,  plates  or  thin  sheets,  as  is  desired  for 
different  purposes  of  manufacture.  The 
puddling  and  rolling  of  iron  was  first  prac- 
tically introduced  by  Henry  Cort  in  England 
to  1784.  and  since  then  manv  improvements 


have  been  introduced.  Puddling  has  lost 
much  of  its  importance  since  the  introduc- 
tion of  mild  steel,  made  by  the  Bessemer 
and  open -hearth  processes,  which  has  largely 
taken  the  place  of  wrought  iron. 

Romagna  (r6-man'yd),  formerly  the  name 
of  a  region  of  Italy,  forming  the  northern 
portion  of  the  states  of  the  church  and  com- 
prising the  delegations  of  Bologna,  Ravenna, 
Ferrara  and  Forli.  In  1861  these  delega- 
tions became  provinces  of  the  kingdom  of 
Italy.  Population  1,359,167. 

Ro'man  Empire.  To  give  an  adequate 
history  of  this  mighty  nation  from  the  alleged 
founding  of  Rome  by  Romulus  in  753  B.  C. 
to  the  taking  of  Constantinople  in  1453  A-  D. 
would  require  many  volumes.  Concerning 
the  early  settlement  of  Italy  it  is  impossible 
to  form  definite  conclusions;  but  we  seem 
at  least  warranted  in  affirming  that  at  a 
very  remote  period  a  race  emigrated  from 
the  east,  embracing  the  ancestors  both  of 
Greeks  and  Italians;  and  Mommsen  the 
historian's  statement  that  "the  Italians,  like 
the  Indians,  entered  their  peninsula  from 
the  north  "  may  be  regarded  as  certain.  But 
in  addition  to  the  so-called  Italian  races, 
there  settled  in  Italy  in  prehistoric  times  the 
lapygians,  the  Etruscans,  the  Greeks  and 
the  Gauls,  and  from  the  mingling  of  all 
these  came  the  people  of  Rome.  Recent 
investigations  have  shown  the  story  of  Rom- 
ulus and  Remus  to  be  a  mere  myth;  but  it 
is  probable  the  city  was  founded  before  the 
time  when  it  is  alleged  that  they  were 
suckled  by  a  she-wolf  Perhaps  the  most 
rational  view  of  the  city's  origin  is  that 
suggested  by  a  consideration  of  its  site.  It 
probably  was  first  built  as  a  defense  against 
the  Etruscans  and  as  an  emporium  for  river- 
traffic;  but  whether  it  was  founded  by  the 
Latin  confederacy  or  by  the  enterprise  of 
an  individual  chief  is  beyond  even  conjec- 
ture. The  motives  which  led  to  the  founding 
of  Rome  also  caused  its  rapid  development, 
so  that  the  beginnings  of  Roman  history  — 
if  the  ancient  legend  may  be  called  history  — 
mainly  are  records  of  the  city's  expansion 
and  growth  An  accurate  history  of  the 
early  Roman  state  is  out  of  the  question,  as 
the  traditions  concerning  the  first  four  kings 
are  too  mythical  to  form  the  basis  of  sober 
narrative;  but  with  the  fifth  king  Tarquin- 
ius  Priscus,  a  marked  change  takes  place, 
and  we  can  at  least  feel  that  we  are  beginning 
to  leave  the  field  of  tradition  and  approach 
that  of  history.  The  expulsion  of  the  your.ger 
Tarquin  about  509  B.  C.  in  revenge  for  the 
outrage  on  Lucretia  marks  the  overthrow  of 
the  monarchy  and  the  establishment  of  the 
so-called  republic  which  continued  nearly 
500  years, 

The  history  of  Rome  from  the  establish- 
ment of  the  republic  to  the  abolition  of  the 
decemvirate,  449  B.C.,  was  chiefly  military, 
as  the  Romans  were  engaged  in  constant 
wars  with  their  neighbors,  especially  the 
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Etruscans.  These  conflicts  continued  until 
295  B.  C.,  when  the  final  victory  over  the 
Samnites  and  Etruscans  ended  the  struggle 
and  brought  all  Italy  under  Roman  domin- 
ion. Having  thus  extended  her  power  over 
Italy,  it  was  but  natural  that  Rome  should 
become  involved  in  wars  with  foreign  na- 
tions; and  in  264  B.  C.  began  the  terrible 
contest  with  Carthage,  which  comprised 
three  separate  wars,  known  as  the  three 
Punic  wars,  which  closed  only  with  the  com- 
plete destruction  of  Carthage  more  than  a 
century  later.  In  connection  with  the  Punic 
wars  began  the  Macedonian  wars  —  also 
three  in  number  —  which  ended  with  the 
battle  of  Pydna,  168  B.  C.,  in  which  the 
Macedonian  empire  was  completely  broken 
up.  According  to  Polybius  the  full  estab- 
lishment of  the  Roman  empire  was  achieved 
at  Pydna,  as  this  was  the  last  battle  in 
which  she  was  confronted  by  a  civilized 
nation;  all  her  subsequent  wars  were  against 
rebellions  of  her  own  provinces  or  in  contests 
with  so-called  barbarians.  The  subsequent 
history  of  the  republic — the  war  with  Jugur- 
tha,  the  Servile  wars,  the  civil  wars  of 
Marius  and  Sulla,  the  campaigns  of  Julius 
Caesar,  the  civil  wars  between  Caesar  and 
Pompey  and  the  final  assumption  of  power 
by  Octavius  Caesar  under  the  title  of  Augus- 
tus— has  been  given  under  appropriate  heads, 
and  need  not  be  repeated  here.  When  Au- 
gustus died,  14  A.  D.,  the  Roman  empire 
extended  in  the  north  into  Germany  beyond 
the  Rhine;  in  the  east  the  boundary  line 
was  the  Euphrates;  in  the  south  Egypt  and 
northern  Africa  as  far  west  as  Morocco  and 
as  far  inland  as  Fezzan  and  Sahara  acknowl- 
edged the  Roman  authority.  The  subse- 
quent reigns  of  Tiberius,  Caligula,  Claudius 
and  Nero  are  little  more  than  the  record  of 
conspiracies,  assassinations  and  acts  of  tyr- 
anny; but  the  with  reign  of  Vespasian,  69 
A.  D.,  a  better  era  commenced,  which,  if 
we  except  the  reign  of  Domitian,  continued 
for  the  next  hundred  years  and  comprised 
the  reigns  of  Titus,  Nerva,  Trajan,  Hadrian 
and  Marcus  Aurelius,  the  latter  of  whom, 
especially,  was  one  of  the  wisest  and  most 
beneficent  rulers  the  world  has  known. 
Nothing  is  clearer  than  the  fact  that  after 
the  time  of  Vespasian  the  worst  days  of 
Rome  were  over.  Never  again  did  she  give 
way  to  the  immorality  and  corruption  of 
the  first  century. 

During  the  rule  of  Valerian,  Gallienus  and 
the  so-called  Thirty  Tyrants  the  empire  was 
chaos,  subject  to  inroads  and  invasions  from 
barbarians;  but  with  Claudius  Gothicus  its 
fortunes  begin  to  brighten.  By  him  and  his 
successors  (Aurelian,  Probus  and  Carus)  the 
barbarians  both  of  the  north  and  of  the 
east  were  severely  chastised,  and  when  Dio- 
cletian became  emperor,  284  A.  D.,  it  seemed 
as  if  the  worst  was  over;  but  his  division  of 
the  empire  into  east  and  west  led  to  civil 
wars,  which  were  brought  to  a  close  only  by 


the  commanding  genius  of  Constantine.  Un- 
der Constantine,  who  reigned  from  324  to 
337  A.  D.,  Christianity,  which  had  hitherto 
been  despised  and  persecuted,  was  estab- 
lished as  the  religion  of  the  state  and  taken 
under  the  protection  of  the  emperor.  Con- 
stantine also  transferred  the  seat  of  govern- 
ment from  Rome  to  Byzantium  on  the 
Bosporus,  where  he  founded  Constantinople, 
naming  it  after  himself.  From  the  time  ot 
Constantine  the  political  fortunes  of  Rome 
possess  only  a  secondary  interest,  as  it  is 
the  struggles  of  the  Christian  sects  and  the 
rise  of  the  church  that  mainly  occupy  the 
attention  of  the  historian.  Christianity  did 
not  save  Rome  from  destruction,  but  it 
enabled  it  to  endure  three  centuries  of  bar- 
barism. Julian's  attempts  to  revive  pagan- 
ism were  an  utter  failure  in  spite  of  his  abili- 
ties as  a  general  and  the  virtues  of  his  per- 
sonal character;  and  in  the  year  after  his 
death  Valentinian  was  acknowledged  as 
emperor  by  the  army  at  Nicaea.  In  obedience 
to  the  wish  of  his  soldiers  he  conferred  the 
title  of  Augustus  upon  his  brother  Valens, 
and  the  complete  division  of  the  empire  was 
at  last  effected,  Valentinian  becoming  em- 
peror of  the  west  and  Valens  of  the  east. 
Valentinian,  Gratian  and  Theodosius  the 
Great  were  rulers  worthy  of  better  times; 
but  they  struggled  against  destiny,  and  their 
efforts  were  vain  Theodosius,  indeed,  sub- 
dued and  even  disarmed  the  Huns,  by  whom 
Rome  was  invaded;  but  immediately  after, 
they  rose  again  under  Alaric  against  Hono- 
rius,  emperor  of  the  west.  Rome  was  saved 
for  the  time  by  the  bravery  and  skill  of 
Stilicho,  the  imperial  general;  but  after  his 
assassination  the  barbarians  returned,  sacked 
the  city  and  ravaged  the  entire  peninsula. 

The  murder  of  Valentinian  III  occurred 
in  455  A.  D.,  and  Eudoxia,  his  widow,  to  be 
revenged  on  Petronius  Maximus,  his  mur- 
derer and  successor,  invited  Genseric  from 
Africa,  thus  exposing  Rome  to  the  horrors 
of  pillage  for  days.  Ricimer,  a  Sueve,  next 
figures  as  a  sort  of  governor  over  the  city 
and  the  few  relics  of  empire  that  it  still 
possessed;  for  Gaul,  Britain,  Spain  and 
western  Africa  had  all  been  wrested  from  it. 
Of  the  four  emperors  whom  Ricimer  placed 
on  the  throne,  Majorian  was  the  only  one 
who  .had  any  of  the  qualifications  of  a  ruler. 
Ricimer  died  in  472,  and  was  succeeded  by 
Orestes  the  Pannonian.  Odoacer  in  476, 
placing  himself  at  the  head  of  the  barbarian 
mercenaries,  overthrew  the  last  emperor  of 
the  western  empire,  who,  by  a  curious  coin- 
cidence, bore  the  same  name  as  the  mythical 
founder  of  the  city  —  Romulus.  This  was 
the  end  of  the  western  empire;  but  for 
nearly  a  thousand  years  thereafter  the  east- 
ern empire,  whose  capital  was  Constantino- 
ple, maintained  its  existence  in  spite  of  all 
the  enemies  by  which  it  was  surrounded, 
until  Constantinople  was  taken  by  MohaiP 
med  II  in  1453.  Consult  Gibbons  Decline 
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and  Fall  of  the  Roman  Empire,  Meriyale's 
Romans  under  the  Empire,  Duruy's  History 
of  Rome,  Bryce's  Holy  Roman  Empire  and 
Bury's  The  Later  Roman  Empire.  See,  also, 
ROME. 

Romance',  a  term  derived  from  Roman, 
was  originally  applied  to  the  languages 
which  have  been  derived  trom  Latin,  as 
French,  Italian  or  Spanish,  and  to  any- 
thing written  in  these  languages.  But,  be- 
cause during  the  middle  ages  the  favorite 
literature  in  these  languages  was  a  certain 
type  of  fiction,  romance  came  to  be  the 
special  designation  of  the  tales  of  chivalry 
and  adventure  which  were  sung  by  trouba- 
dours generally  in  verse,  Romances  of  this 
type  sprang  from  the  epic.  Thus  it  has 
been  pointed  out  that  the  Odyssey  is  more 
a  romance  than  the  Iliad;  because  to  a 
greater  degree  than  the  Iliad  it  obviously 
is  imaginative  rather  than  historical.  The 
romances  of  the  middle  ages  were  developed 
into  what  are  called  cycles,  in  each  of  which 
a  related  group  of  persons  and  their  achieve- 
ments became  grouped  around  a  central 
figure.  The  greatest  of  these  cycles  were 
those  which  centered  around  the  siege  of 
Troy  and  the  adventures  of  Alexander  the 
Great,  Charlemagne  and  King  Arthur  respec- 
tively. In  the  tales  about  Arthur,  Sir  Tris- 
tram won  so  great  a  place  that  a  cycle  of 
Tristram  also  grew  up  almost  independently 
of  the  tales  of  Arthur's  court.  There  were 
English  cycles  of  romance  spun  about  the 
legendary  names  of  Guy  of  Warwick  and 
Bevis  of  Hampton.  The  Norse  sagas  and 
the  Teutonic  Nibelungenlied  are  modified 
forms  of  the  romance. 

Out  of  these  medieval  romances  devel- 
oped the  notion  of  the  modern  romance  or 
novel.  The  beginning  of  the  modern 
romance  may  be  traced  in  the  Spanish  tale 
of  Amadis  of  Caul,  the  famous  Arcadia  of 
Sir  Philip  Sidney,  the  French  L'Astree  of 
Honore"  d'  Urfe"  and  the  long  stories  of 
Madeline  de  Scudery.  The  first  modern 
novels  in  the  strict  technical  sense  of  the 
term  were  those  of  Richardson  and  Fielding 
in  the  eighteenth  century. 

In  music,  romance  has  icference  to  a 
type  of  song  which  lies  between  the  epic 
and  lyric  and  suggests  a  ballad,  except  that 
its  theme  belongs  to  the  realm  of  chivalry. 
The  word  romance  has  not  lost  the  sig- 
nificance which  became  attached  to  it  in 
the  middle  ages.  It  suggests  chivalry,  espe- 
cially towards  women,  lofty  endeavors, 
gallantry  pushed  to  foolhardiness,  an  elab- 
orate and  artificial  code  of  honor  and  con- 
duct, a  purely  aristocratic  attitude  and  an 
appeal  to  the  imagination  rather  than  to 
nature. 

Romanes  (ro-ma'ries),  George  John, 
British  biologist,  author  and  lecturer,  was 
born  at  Kingston,  Canada,  May  20,  1848. 
and  died  at  Oxford,  May  23,  1894.  Edu- 
cated at  Cambridge,  England,  his  taste  for 


natural  science  led  him  to  study,  investigate 
and  write  upon  that  branch  of  knowledge 
and  to  lecture  at  the  Royal  Institution, 
London,  and  later  at  Oxford,  on  natural 
history,  physiology  and  animal  and  plant 
life.  Making  acquaintance  with  Darwin,  he 
devoted  much  of  his  talent  to  the  scientific 
exposition  of  evolution,  taking  ground  ad- 
verse at  first  to  the  accepted  Christian  view 
of  that  doctrine,  though  finally  expressing 
belief  in  the  theistic  position  and  opposing 
the  mechanical  theories  of  the  origin  of 
things.  His  publications  include  (besides  a 
number  of  articles  on  instinct,  hybridism 
and  animal  intelligence)  A  Candid  Exami- 
nation of  Theism,  Mental  Evolution  in  Ani- 
mals, Mental  Evolution  in  Man,  Organic 
Evolution,  Darwin  and  after  Darwin,  •  Jelly- 
Fish,  Star-Fish  and  Sea-Urchins,  Examina- 
tion of  Weismannism  and  Thoughts  on  Re- 
ligion. See  Life  ana  Letters,  edited  by  his 
wife. 

Romanoff  (ro-md'nof),  The  House  of,  has 
furnished  the  sovereigns  of  Russia  since  the 
beginning  of  the  seventeenth  century. 
Rurik,  the  chief  of  the  Varangians  or  Rus, 
laid  the  foundation  of  the  Russian  empire, 
and  he  and  his  family  reigned  over  it  for 
more  than  seven  centuries.  Feodor,  the  last 
descendant  of  the  Rurik  dynasty,  dying 
childless  in  1594,  the  government  fell  a 
prey  to  many  adventurers.  The  legitimate 
heir  to  the  throne,  Dimitri,  of  the  Rurik 
dynasty,  was  assassinated,  and  no  less  than 
four  impostors  arose,  claiming  to  be  the 
dead  Dimitri.  Conflicts  between  aspirants 
for  the  crown  continued  until  1613,  when 
a  large  number  of  nobles  offered  the  throne 
to  the  king  of  Poland.  A  sentiment  was 
aroused  against  this,  and  the  Russian  army 
drove  the  Poles  from  Moscow.  They  then 
determined  to  elect  a  czar.  A  council,  com- 
posed of  nobles,  clergy  and  burgesses 
assembled  in  Lent  of  1613.  After  several 
days  of  strong  debate  the  choice  fell  to 
Michael  Romanoff,  a  member  of  a  dis- 
tinguished though  not  royal  Prussian  family 
in  Moscow.  He  was  crowned  in  April  of 
the  same  year  and  reigned  for  32  years. 
His  successors  in  the  male  line  ruled  until 
the  death  of  Peter  II  in  1730,  when  the 
succession  reverted  to  the  female  line.  An- 
other change  took  place  with  the  death  of 
Elizabeth  in  1762,  when  her  nephew,  the 
son  of  the  Duke  of  Holstein-Gottorp,  a 
branch  of  the  House  of  Oldenburg,  suc- 
ceeded to  the  throne  with  the  title  of 
Peter  III,  thus  founding  the  House  of 
Romanoff-Oldenburg  to  which  the  present 
reigning  family  belongs.  Frequent  inter- 
marriages with  German  princely  families 
have,  however,  made  the  strain  far  more 
German  than  Russian. 

Rome,  Qa.,  county-seat'of  Floyd  County, 
on  Coosa  River,  61  miles  northwest  of 
Atlanta.  It  has  iron-foundries  and  manufac- 
tories of  plows  and  nails,  and  ships  cotton. 
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It  is  the  seat  of  Shorter  College.     Popula- 
tion 12,099. 

Rome.  Modern  Rome  occupies  the  plain 
on  each  side  of  the  Tiber  (about  15  miles 
from  the  mouth)  and  the  slopes  of  seven 
hills,  the  central  one  of  which  was  the 
Palatine  hill,  whose  summit  is  about  160 
feet  above  the  sea.  These  gave  Rome  the 
name  of  the  City  of  the  Seven  Hills.  Rom- 
ulus is  said  to  have  founded  the  city  upon 
the  Palatine,  and  upon  its  northwestern 
slope  grew  the  sacred  fig,  under  which  he 
and  his  brother  Remus  were  found  sucking 
the  she-wolf.  Upon  this  hill  were  the 
temple  of  Jupiter  Stator  and  other  sacred 
buildings,  besides  many  of  the  finest  houses 
in  Rome.  Recent  excavations  have  brought 
to  light  numerous  remains  of  the  palatial 
and  other  structures  with  which  the  Pala- 


HKFKEEXCES. 

1.  Temple  of  Aureliui. 

2.  Amphitheatre. 
8.  Hall  of  Neptune. 

4.  Isium  and  Seraphim. 

5.  Temple  of  Mine rr». 

6.  Campus  Agrippaa. 

7.  Temple  of  Apollo. 

8.  Temple  of  Trajan. 

9.  Ba»ilica  Ulpia. 

10.  Forum  of  Trajan. 

11.  Forum  of  Augustus. 

12.  Forum  of  Veipa*ian. 

13.  Bullies  of  Comtantine. 

14.  Temple  of  Rome. 

15.  Home  of  Nero. 

16.  HoiueofQomitian. 

17.  Home  of  Augustus. 

18.  Hall  of  Julia- Law  Court. 

19.  Asjrlum. 

20.  CapitoL 

21.  Theatre  of  MarceHul. 

22.  Theatre  of  Pompej. 


tine  was  once  covered,  and  these  are  among 
the  most  interesting  remains  of  the  Eternal 
City.  The  Palatine  was  fortified  at  a  very 
early  period,  and  in  the  time  of  the  later 
or  Etruscan  kings  at  least  five  of  the  hills 
had  been  surrounded  by  separate  defenses. 
These  fortified  hills  with  the  marshy  hollows 
between  them  were  then  enclosed  by  a  huge 
rampart  or  agger  of  earth.  This  agger  formed 
the  only  defense  until  the  reign  of  Aurelian 
800  years  later,  and  the  great  wall  which 
bears  the  name  of  Aurelian  is  to  a  great 
extent  identical  with  the  present  walls.  To 
the  period  of  the  kings  belongs  the  huge, 
arched  sewer  which  drains  the  marshy 
hollow  between  the  Capitoline,  Palatine  and 
Esquiline  hills.  In  this  valley  was  situated 


the  Forum,  containing  about  two  and  one 
half  acres,  which  became  both  the  market 
and  the  place  of  political  meeting  for 
the  tribes  that  occupied  the  surrounding 
hills. 

In  the  great  aqueducts  we  have  the  most 
notable  remains  of  the  period  of  the  republic. 
The  oldest  was  that  constructed  by  Appius 
Claudius  Cascus  in  312  B.  C.,  which  brought 
water  from  springs  more  than  seven  miles 
away.  Other  aqueducts  were  constructed 
during  the  imperial  period.  These  aque- 
ducts, 14  in  number,  have  an  aggregate 
length  of  over  300  miles  and  are  among 
the  most  striking  features  of  modern  Rome. 
Of  the  numerous  temples  in  Rome,  of  which 
there  are  said  to  have  been  as  many  as 
300,  the  names  and  sites  of  about  half  are 
known,  the  preservation  of  the  few  which 
remain  being  due  to 
their  having  been 
converted  into 
churches. 

The  Thermcs  of 
Agrippa,  of  which 
the  Pantheon  is  the 
only  portion  that 
remains,  were  the 
earliest  of  the  great 
public  baths  for 
which  imperial 
Rome  was  noted. 
On  the  low  grounds 
at  the  south  of  the 
Ccelian  hill  were  the 
baths  of  Caracalla, 
which  were  built  to 
accommodate  1,600 
bathers.  The  outer 
walls  enclosed 
nearly  27  acres,  the 
baths  themselves 
occupying  nearly 
one  fourth  of  this 
space. 

A  large  marshy 
plain,  which  now 
forms  the  most 
densely  populated 
part  of  Rome, 
extended  from  the  Capitoline,  Pincian  and 
Quirinal  hills  to  the  Tiber,  which,  on  account 
of  being  used  for  military  exercises,  was 
called  Campus  Martins.  Here  was  erected 
the  theater  of  Pompey,  which  is  said  to 
have  contained  seats  for  40,000  persons. 
Campus  Martins  was  the  most  famous  of 
the  eight  campi  or  public  parks  of  ancient 
Rome.  It  lay  outside  the  walls.  Originally 
a  place  for  military  exercises  and  contests 
and  for  the  assemblings  of  the  people,  it 
later  became  a  suburban  pleasure-ground 
and  was  laid  out  with  gardens,  walks,  baths, 
a  race-course  and  theaters.  Marble  halls 
were  built  there  by  Julius  Caesar,  public 
baths  and  the  Pantheon  by  Agrippa,  the 
Egyptian  obelisk  and  his  own  splendid 
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tomb  by  Augustus.  Here  also  was  built 
the  first  amphitheater  of  stone.  Later  the 
Campus  Martins  became  crowded  with 
public  buildings  and  private  dwellings,  and 
was  inclosed  within  the  city  boundaries. 
Near  the  capitol  was  the  theater  of  Mar- 
cellus,  of  which  a  considerable  portion  yet 
remains.  This  was  begun  by  Julius  Caesar 
and  finished  by  Augustus  in  n  B.  C..  who 
named  it  after  his  nephew.  The  Flavian 
amphitheater,  known  as  the  Colosseum, 
which  was  built  for  gladiatorial  exhibitions 
and  the  combats  of  wild  beasts,  is  an 
ellipse,  the  longer  diameter  measuring  a 
little  over  600  feet  and  the  shorter  a  little 
over  500.  It  rises  160  feet,  and  covers  five 
acres.  The  oldest  circus  was  Circus  Max- 
imus  in  the  valley  between  the  Palatine  and 
Aventine  hills,  which  was  about  three  fur- 
longs in  length  and  one  in  breadth,  and  is 
said  to  have  seated  250,000  persons.  The 
arrangements  of  a  Roman  circus  can  best 
be  studied  in  the  well-preserved  circus  on 
the  Appian  Way,  which  usually  bears  the 
name  of  Emperor  Maxentius  but  is  more 
correctly  assigned  to  Romulus,  his  son.  Of 
the  12  bridges  over  the  Tiber  three  are 
survivals  of  the  eight  or  nine  bridges  of 
ancient  times,  the  oldest  being  Pans  Fabri- 
cius,  leading  from  the  city  to  the  island 
in  the  Tiber. 

The  population  in  the  time  of  Vespasian 
has  been  estimated  at  2,000,000,  but  it  is 
extremely  doubtful  if  it  ever  exceeded 
1,000,000.  The  walls,  which  enclose  nearly 
4,000  acres,  are  14  miles  in  circumference, 
with  15  gates,  two  of  which  are  closed. 
The  largest  palaces  are  the  Vatican,  the 
residence  of  the  pope,  and  the  Quirinal,  the 
residence  of  the  king,  formerly  a  papal 
palace,  in  which  were  held  the  conclaves 
of  cardinals  for  the  election  of  popes.  The 
chief  papal  collections  are  contained  in  the 
galleries  attached  to  the  Vatican,  probably 
the  largest  palace  in  the  world.  In  addi- 
tion to  the  private  gardens  and  apartments 
of  the  pope,  the  Vatican  comprises  large 
reception-halls,  with  chapels,  libraries, 
picture-galleries  and  vast  museums  of 
sculptures,  ancient  inscriptions  and  other 
antiquities.  The  famous  Vatican  Library, 
with  its  priceless  manuscripts  and  collec- 
tions of  early  printed  books,  occupies  two 
immense  halls. 

The  churches,  said  to  number  upward  of 
300,  are  among  the  most  conspicuous 
features  of  modern  Rome.  St.  Peter's,  the 
largest  cathedral  in  the  world,  begun  in 
1506  and  completed  in  1626,  covers  five 
acres  and  cost  $10,000,000.  There  also  are 
churches  of  the  great  religious  orders,  28 
parish  churches  and  titular  churches  of  the 
cardinals.  Before  Rome  became  the  cap- 
ital of  Italy  in  1870,  the  greater  part  of 
the  Pincian,  Quirinal  and  Esquiline  hills 
•was  occupied  by  villas  of  nobles;  but  these 
kave  mostly  been  destroyed  and  their  sites 


covered  with  modern  houses,  in  many  cases 
with  blocks  of  buildings  many  stories  in 
height,  let  out  in  tenements.  The  ancient 
city  is  assuming  the  aspect  of  a  modern 
capital,  broad,  straight  thoroughfares  run- 
ning through  many  quarters  formerly 
occupied  by  narrow  streets  and  mean, 
crowded  houses.  The  seven  hills,  as  such, 
have  almost  ceased  to  exist.  One  of  the 
greatest  of  improvements  is  the  embank- 
ment of  the  Tiber  and  the  straightening  and 
deepening  of  its  channel,  which  ended  the 
disastrous  floods  to  which  the  lower  parts 
of  the  city  were  formerly  subject.  All  the 
necessaries  of  life  have  to  be  imported  from 
a  distance, as  Rome  is  surrounded  by  the  Cam- 
fagna  di  Roma  (q.  v.),  a  marshy  plain  which 
includes  the  greater  part  of  ancient  Latium 
and,  for  the  most  part,  is  an  unbilled  and 
uninhabited  waste,  about  90  miles  in  length 
and  from  20  to  40  in  width.  Corn  and  wine 
are  brought  from  Tuscany  and  from  the 
fertile  Terra  di  Lavoro  near  Naples.  There 
are  practically  no  manufactures;  and  the 
prosperity  of  the  city  depends  mainly  on 
the  courts  of  the  king  and  the  pope  and  on 
the  foreign  visitors  who  crowd  the  hotels 
during  the  winter.  The  railways  from  all 
parts  of  Italy  converge  outside  the  city, 
which  they  enter  near  Porta  Maggiore  on 
the  Esquiline,  having  a  common  terminus 
on  the  summit  of  the  Quirinal.  See  ROMAN 
EMPIRE.  See  Vernon  Lee's  The  Spirit  of 
Rome,  Hare's  Walks  in  Rome,  Mommsen's 
Rome  and  Crawford's  Ave  Roma  Im- 
mortalis.  Population  of  the  city  538,634; 
of  the  district  1,298,142. 

Rome,  N.  Y.,  a  city,  county-seat  of  Oneida 
County  on  Mohawk  River,  100  miles  west  of 
Albany,  at  the  junction  of  the  Barge  and 
Black  River  Canals.  It  contains  mills  and 
manufactories  of  iron,  brass,  copper,  furni- 
ture, machinery,  saddlery,  wire  and  other 
goods.  Rome  has  admirable  public  schools, 
St.  Peter's  Academy  (R.  C.).  two  libraries 
and  several  churches.  The  city  has  all  the 
improvements  of  a  progressive  city  and  the 
service  of  two  railroads.  Here  is  Port 
Stanwix,  which  was  successfully  defended 
against  St.  Leger,  and  six  miles  to  the 
southeast  the  battle  of  Oriskany  was  fought 
during  the  Revolution.  Population  20,497. 

Ro'meo  and  Ju'liet,  a  drama  by  William 
Shakespeare,  written  sometime  between 
1591  and  1596,  first  published  in  1597. 
The  legend  upon  which  it  is  founded  first 
appeared  in  Naples  in  1476.  It  appeared 
in  English  in  1562  in  The  Tragical  Historye 
of  Romeo  and  Juliet  by  Arthur  Brooke, 
which  furnished  the  main  foundation  for 
this  drama.  The  legend  has  often  been 
chosen  for  operatic  purposes.  The  best 
opera  based  upon  it  is  that  by  Gounod, 
which  first  appeared  in  1867. 

Rom'ola,  one  of  the  best  of  the  novels 
of  George  Eliot,  first  published  in  serial 
form  in  the  Cornhill  Magazine,  1862-3,  deals. 
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with  Italian  life  in  the  period  of  the  famous 
Savonarola.  It  was  a  period  of  political 
as  well  as  religious  crisis,  for  the  French 
were  intriguing  against  the 'power  of  the 
Medici.  Savonarola  threw  his  whole  weight 
on  the  side  of  Christian  simplicity  in  the 
reaction  against  the  artistic  paganism  which 
the  Medici  had  encouraged.  The  most 
notable  character  in  the  book  is  Tito  Melema, 
the  handsome  but  false  Greek.  Tito  wins 
the  hand  of  Romola,  who  is  the  daughter  of 
a  blind  scholar  named  Bardi.  He  plays 
her  false  and  dies.  Meantime  Romola's 
better  self,  that  which  is  swayed  by  the 
spirit  of  Savonarola  (q.v.)  and  not  the  Medici, 
comes  to  the  front;  and  she  devotes  her 
life  to  love  and  charity. 

Rom'ulus,  legendary  founder  and  first 
king  of  Rome,  son  of  Mars  by  Rhea  Silvia, 
daughter  of  King  Numitor  of  Alba  Longa, 
was,  so  runs  the  myth,  exposed  with  Remus, 
his  twin-brother,  at  the  foot  of  the  Palatine 
hill,  where  he  was  suckled  by  a  she-wolf, 
and  afterward  brought  up  by  the  shepherd 
Faustulus  and  his  wife,  Acca  Laurentia.  In 
75.3  B.  C.  he  founded  his  city  on  the  Tiber, 
to  which  he  invited  all  homeless  fugitives  in 
the  surrounding  country,  who  carried  off  Sa- 
bin  e  m  ai  dens  for  their  wives.  After  Romulus 
had  firmly  established  his  city  and  secured 
peace  between  the  Romans  and  Sabines,  he 
was  carried  to  heaven  in  a  chariot  of  fire 
and  later  was  worshiped  as  Quirinus. 

Ro  M,  an  Old- World  bird  belonging  to  the 
crow  family.  It  is  slightly  smaller  than  the 
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common  crow.  Its  plumage  is  purplish  black, 
with  gray  on  the  forehead  and  throat.  The 
adults  lose  the  feathers  on  the  face,  leaving 
a  bare  spot  about  the  bill.  These  birds  live 
in  noisy  flocks  and  nest  near  habitations. 
They  are  common  in  many  parts  of  Europe 
and  As;a,  and  in  late  autumn  migrate  to  the 
east  shore  of  Great  Britain  and  return  in  the 
spring 

Roosevelt  (rd'ze-veU),  Theodore,  twenty- 
fifth  president  of  the  United  States,  was  born 
at  New  York  City,  Oct.  27,  1858,  and  grad- 
uated from  Harvard  University  in  1880.  In 
1882  he  entered  the  New  York  legislature, 
and  rose  to  a  commanding  position  as  re- 
former. In  1895  he  was  made  president  of 
the  police  commission  of  New  York  City  and 
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made  his  service  notable  by  important 
reforms.  On  the  outbreak  of  the  Spanish- 
American  War  he  was 
appointed  assistant-sec- 
retary of  the  United 
States  navy,  but  resigned 
after  a  few  months'  serv- 
ice and  organized  the  ist 
United  States  cavalry 
volunteers,  popularly 
known  as  Roosevelt's 
Rough  Riders,  which  he 
commanded,  and  with 
J*"8  ^ody  rendered  dis- 
tmguished  _  service  in 
Cuba,  especially  at  the 
battle  of  Las  Guasimas  and  at  El  Caney  and 
San  Juan  hill.  In  1808  he  was  elected  Repub- 
lican governor  of  New  York,  and  in  iqoo 
Vice  President  of  the  United  States  on  the 
ticket  with  Mr.  KcKinley,  upon  whose  death 
he  became  president.  In  1904  he  was  him- 
self elected  to  that  office  and  in  that  wider 
field,  displayed  the  same  executive  ability 
and  devotion  to  public  service  which  had 
characterized  his  previous  career. 

In  1912  he  was  nominated  for  President 
by  the  Progressive  Party,  which  he  helped 
to  form  (see  TAFT)  .  Although  defeated  by 
the  Democratic  candidate  Woodrow  Wilson, 
he  polled  a  large  vote,  second  only  to  that 
of  Mr.  Wilson,  and  its  leaders  announced 
that  the  organization  of  the  party  would  be 
made  permanent.  A  dramatic  feature  of  the 
campaign  was  the  attempt  on  the  life  of 
Mr.  Roosevelt  at  Milwaukee  by  an  insane 
man,  as  a  result  of  which  Wisconsin  passed  a 
law  providing  thirty  years  imprisonment  for 
attempts  to  kill  a  presidential  candidate. 

Among  the  important  features  of  his 
administrations  were  :  Prosecution  of  corpor- 
ations accused  of  violating  federal  laws: 
securing  of  the  Panama  canal-zone  by  the 
United  States  (see  PANAMA  CANAL);  estab- 
lishment of  civil  government  and  opening 
of  public  schools  in  the  Philippines;  the  estab- 
lishment of  agricultural  and  other  bureaus 
for  the  development  of  their  rich  resources, 
the  meeting  of  the  first  Filipino  legislature 
in  1908;  the  creation  of  the  Department  of 
Commerce  and  Labor;  commercial  treaties 
with  Cuba  and  China;  the  mediation  of 
President  Roosevelt  between  Russia  and 
Japan,  thus  ending  the  war;  the  settlement 
with  Great  Britain  of  the  Alaskan  boundary; 
the  completion  of  the  Pacific  cable  to  the 
Philippines  ;  the  Cuban  revolution  ;  the  paci- 
fication of  the  island  under  American  occu- 
pation and  its  restoration  to  the  newly 
organized  republic  in  1909;  the  passage  of 
the  pure-food  bill  and  the  railroad-rate  bill, 
the  admission  of  Oklahoma  into  the  Union. 
After  the  close  of  his  term  as  president, 
Roosevelt  spent  a  year  hunting  in  Africa.  In 
1916  he  declined  the  Progressive  nomination, 
then,  with  many  Progressives,  vigorously 
supported  Hughes,  the  Republican  candidate. 
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Mr.  Roosevelt  at  one  time  expected  to  make 
literature  his  life-work.  His  chief  writings 
include  The  Winning  of  the  West,  American 
Ideals,  The  Rough  Riders,  Life  of  Gouverneur 
Morris,  Life  of  T.  H.  Benton,  History  of  the 
Naval  War  of  1812,  Life  of  Oliver  Cromwell, 
The  Strenuous  Life,  The  Wilderness-Hunter, 
Hunting  the  Grizzly,  and  Hunting-Trips  of  a 
Ranchman. 

Root.  True  roots  are  developed  only  by 
vascular  plants,  that  is,  by  Pteridopnytes 
(fern-plants)  and  Sperm- 
atophytes  (seed-plants). 
They  act  either  as  hold- 
fasts or  as  absorbing  or- 
gans or  as  both.  The 
ordinary  soil-roots  serve 
both  for  anchorage  and 
for  absorbing.  In  struc- 
ture roots  are  all  alike 
in  general  plan,  whether 
they  belong  to  ferns  or  to 
pines  or  to  the  true  flow- 
ering plants.  Each  root 
consists  of  an  epidermis, 
a  mere  or  less  thick  cor- 
tex and  a  central,  solid, 
woody  cylinder  or  axis. 
In  the  soil-roots  a  pecu- 
liar cap  of  dead  cells  cov- 
ers the  delicate  growing 
tip,  known  as  the  root- 
cap.  This  cap  protects 
the  delicate  tip-ce1ls  as 
the  root  burrows  through 
the  soil,  and  it  is  renewed 
from  beneath  as  fast  as 
it  is  worn,  off  on  the  out- 
side. To  aid  roots  in  ab- 
sorbing, the  epidermal 
cells  just  behind  the  root- 
Root- tip,  showing  root- cap  send  out  long  hair- 
cap  (c)  and  young  ]ike  processes  known  as 
root-hairs  (A).  root-1iairst  which  im_ 
mensely  increase  the  absorbing  surface. 
These  root-hairs  are  very  ephemeral  being 
present  only  near  growing  tips  and  rapidly 
disappearing  from  older  parts.  It  is  only 
the  youngest  roots  which  have  this  typical 
root-structure  and  do  the  work  of  absorption. 
As  a  root  increases  in  age,  it  becomes  very 
much  modified  in  its  structure  and  ceases 
to  absorb,  being  then  merely  a  channel 
through  which  the  absorbed  material  passes 
to  the  stem  and  leaves.  JOHN  M.  COULTER. 
Root-Cap.  See  ROOT. 
Root,  Elihu,  an  eminent  American  lawyer 
and  statesman,  was  born  at  Clinton,  New 
York,  Feb.  15,  1845.  Soon  afterwards  his 
father  removed  to  Seneca  Falls  where  he 
was  principal  of  the  academy  of  that  place, 
returning  to  Clinton  in  1850  to  accept  the 
professorship  of  mathematics  and  astron- 
omy in  Hamilton  College.  Root  entered 
Hamilton  College,  and  graduated  in  1864. 
Entering  New  York  University  Law-School 
in  the  autumn  of  1865,  he  graduated  two 


years  later  and  immediately  began  practice 
in  New  York  City.  In  1882  ne  was  ap- 
pointed United  States  District  Attorney  in 
New  York  City  and  was  delegate-at-large 
to  the  state  constitutional  convention  and 
chairman  of  the  judiciary  committee  in 
1894.  He  was  appointed  Secretary  of  War 
by  President  McKinley  on  Aug.  i,  1899, 
and  on  March  5,  1901,  he  was  re-appointed. 
He  was  retained  by  President  Roosevelt 
until  Feb.  i,  1904,  when  he  resigned  to 
resume  the  practice  of  law  in  New  York 
City.  As  Secretary  of  War  he  planned  the 
new  War-College  at  Washington;  a  modi- 
fication of  the  rules  of  promotion  of  officers 
by  which  seniority  ceased  to  be  the  sole 
requisite;  and  the  institution  of  the  general 
staff  in  the  United  States  Army.  He  pre- 
pared the  documents  for  the  government  of 
the  Philippine  Islands,  Porto  Rico  and 
Cuba,  and  so  satisfactory  were  they  that 
little  was  left  for  Congress  to  do  but  to 
give  them  legislative  enactment.  He  was 
acting  president  as  well  as  Secretary  of 
State  pro  tempore  during  much  of  the  Boxer 
troubles,  and  ordered  General  Chaff ee  to 
the  rescue  of  the  American  legation  at 
Peking.  He  also  was  one  of  the  American 
members  of  the  Alaskan  boundary-com- 
mission in  1903.  When,  in  1905,  the  Secre- 
taryship of  State  was  made  vacant  by  the 
death  of  John  Hay,  he  was  again  called  into 
public  service.  Mr.  Root  accepted  as  finished 
the  most  of  the  work  of  his  eminent  prede- 
cessor and  struck  out  into  a  line  until  then 
much  neglected.  He  at  once  began  a 
serious  study  of  our  commercial  relations 
with  foreign  nations  and  especially  with 
the  nations  of  the  American  continents. 
He  prepared  a  measure  for  the  reform  of 
the  consular  service,  and  succeeded  in 
securing  its  passage  by  Congress.  He 
organized  the  first  Pan-American  Congress 
in  Rio  Janeiro  where  the  message  of  the  United 
States  to  every  American  republic  conveyed  in 
his  address  has  done  immense  service  in  dis- 
pelling misunderstandings  and  allaying  sus- 
picions. From  1909  to  1915  he  was  U.  S. 
Senator  from  New  York.  As  president  of  the 
convention  at  Albany  in  1915  to  remodel  the 
State  Constitution  he  was  mainly  responsible 
for  its  work,  the  most  important  feature  of 
which  was  the  proposal  to  reduce  the  num- 
ber of  elective  state  officers  (over  150)  into 
a  few  groups  each  headed  by  responsible  officials 
with  the  governor  as  the  center  of  power 
— this  system  to  take  the  place  of  government 
by  the  type  of  party  leaders  known  as  political 
'  'bosses."  The  measure,  however,  was  defeated. 
Root,  George  Frederick,  an  American 
musical  composer,  was  born  at  Sheffield, 
Mass.,  Aug.  30,  1820,  and,  after  studying 
music  a  year  in  Paris,  returned  to  write 
numerous  popular  songs,  among  which  are 
Music  in  the  Air;  Battle-Cry  of  Freedom;  Just 
before  the  Battle,  Mother;  Tramp,  Tramp, 
Tramp,  the  Boys  are  Marching.  He  also  pro- 
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duced  a  Te  Deum  and  other  more  preten- 
tious pieces.  He  received  the  doctorate  from 
Chicago  University  in  1892.  He  died  on 
Aug.  6,  1895. 

Root=Hair.     See  ROOT. 

Root=Pressure.  When  plants  have  their 
roots  in  a  warm  soil  and  the  parts  in  air  are 
not  losing  much  water  (whether  because  the 
leaves  are  not  yet  formed  or  because  the 
moisture  or  coolness  of  the  air  do  not  permit 
evaporation) ,  the  roots  may  absorb  water  so 
rapidly  (see  ABSORPTION)  that  it  distends  the 
cells  and  escapes  into  the  conducting  tissues 
under  the  elastic  pressure  of  the  stretched 
cell-walls.  (See  TURGOR.)  By  this  pressure 
it  may  be  driven  through  the  conducting  tis- 
sues to  some  distance  above  the  ground,  and 
may  well  out  at  a  wound.  Late-pruned 
grape-vines  "  bleed  "  in  this  way,  and  mucfc 
of  the  so-called  dew  on  a  lawn  is  water  which 
has  exuded  from  the  leaves  on  account  of 
root-pressure.  Many  leaves  have  special 
openings  (water-pores)  which  permit  the 
escape  of  water  at  times.  But  when  evap- 
oration is  rapid,  root-pressure  falls  to  zero  or 
becomes  negative;  while,  therefore,  it  may 
assist  in  supplying  water  to  leaves,  it  fails 
when  the  need  is  the  greatest,  and  cannot  be 
an  important  agent  in  the  ascent  of  water. 
See  WATER.  ASCENT  OF. 

Root'stock',  an  underground  stem,  usu- 
ally horizontal  and  much  thickened  by  the 
storage  of  reserve  food.  That  the  structure 
is  a  stem  may  be  recognized  by  the  fact  that 
it  often  bears  reduced  leaves.  It  really  is 
the  primary  shoot  of  the  plant,  and  sends  out 
its  branches  or  leaves  above  ground.  An 
equivalent  word  is  rhizome. 

Root-Tubercles  (tu'ber-k'ls) .  On  the 
roots  of  many  leguminous  plants,  as  the  clo- 
vers, little  wart-like  outgrowths  frequently 
occur,  known  as  root-tubercles.  It  is  evi- 
dent that  these  are  occupied  by  bacteria, 
which  swarm  in  them  and  doubtless  obtain 
food  from  the  roots  of  the  host.  These  bac- 
teria have  the  peculiar  power  of  laying  hold 
of  the  free  nitrogen  of  the  air  circulating  in 
the  soil  and  of  supplying  it  to  the  plant  in 
some  usable  form.  This  habit  of  clover  and 
its  allies  explains  why  they  are  useful  in  what 
is  called  restoring  soil.  After  ordinary  crops 
have  exhausted  the  soil  of  its  usable  nitro- 
gen salts  and  it  has  become  relatively  sterile, 
clover  is  able  to  grow  by  obtaining  nitrogen 
from  the  air  by  the  root-tubercles.  If  the 
crop  of  clover  be  plowed  under,  the  nitrog- 
enous material  thus  organized  is  contributed 
to  the  soil,  which  is  thus  restored  to  a  condi- 
tion which  will  support  the  ordinary  crops 
again. 

Ropes  are  usually  made  of  vegetable 
fibers,  and  .differ  from  twine  only  in  their 
greater  thickness.  The  fiber  in  most  con- 
stant use  is  hemp,  though  ropes  are  also  made 
of  manilla  or  wild  plantain  and  of  wire.  Coir 
fiber  from  the  husk  of  the  cocoanut  is  another 
important  rope-making  material,  which  has 


tie  advantage  of  being  lighter  than  either 
hemp  or  manilla.  Sisal  hemp  from  South 
America  is  also  used  to  a  considerable  extent, 
especially  for  ropes  of  small  size,  and  for 
many  purposes  cotton-ropes  are  also  em- 
ployed. Notwithstanding  the  extensive  use 
of  machinery  in  the  manufacture  of  ropes, 
the  old  process  of  rope-walk  spinning  is  still 
practiced  on  a  considerable  scale.  The  suc- 
cessive stages  in  this  process  are  (i)  hackling 
the  fiber;  (2)  spinning  the  yarn;  (3)  tarring 
in  "hauls,"  consisting  of  about  300  yarns; 
(4)  winding  the  yarn  on  bobbins  and  mount- 
ing these  on  bobbin-frames;  (5)  forming  the 
strands;  and  (6)  laying  the  strands  into  a 
rope.  As  life  and  property  depend  to  so 
great  an  extent  on  the  efficiency  of  ropes, 
great  care  and  ingenuity  have  been  exercised 
in  the  manufacture,  causing  many  improve- 
ments to  be  devised  for  increasing  their 
strength.  Among  these  is  the  introduction 
of  wire-ropes,  which  are  extensively  used  in 
rigging  ships  and  for  other  purposes  These 
are  generally  made  of  iron  wire,  sometimes 
but  not  always  galvanized.  The  twisting 
is  done  in  the  same  way  in  which  the  strands 
of  a  hempen  rope  are  laid  together. 

Rose.     The  well-known  name  of  the  genus 
Rosa  and  the  type  of  a  great  family  of  plants. 


THE    AMERICAN-BEAUTY    ROSE 

It  is  one  of  the  most  prized  of  the  cultivated 
ornamental  forms,  and  is  distributed  over  the 
whole  temperate  and  subalpine  region  of  the 
northern  hemisphere.  Over  200  species 
have  been  described,  only  about  15  or  20  of 
which  occur  native  to  North  America.  The 
varieties  in  cultivation  are  almost  innumer- 
able, both  those  which  are  hardy  and  those 
adapted  for  culture  under  glass. 

The  great  beauty  of  the  rose,  its  fragrance 
and  its  color  have  made  it  perhaps  the 
most  popular  of  all  flowers,  and  yet  it  is 
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one  of  the  most  difficult  to  cultivate  in 
this  country.  It  has  been  said  that  the 
garden-rose  does  not  thrive  in  America  as 
it  does  in  Europe;  yet  under  the  skill  of 
our  horticulturists  gratifying  results  have 
been  secured.  Hot  sun  and  the  frequent 
droughts  that  occur  in  our  climate  are 
the  chief  obstacles  to  the  full  develop- 
ment of  the  bloom.  An  authority  says : 
"The  rose-garden  must  not  be  in  an  ex- 
posed situation;  it  muse  have  shelter,  but 
it  must  not  have  shade.  No  boughs  may 
darken,  no  drips  may  saturate,  no  roots 
may  rob  the  rose.  There  must  be  a  rich, 
strong  soil  of  clay  or  loam,  and  the  ground 
must  be  well-drained."  It  is  by  cultiva- 
tion under  glass  in  green-houses  that  the 
greatest  success  has  been  obtained.  The 
great  demand  for  choice  roses  has  led  to 
an  enormous  increase  in  the  erection  of 
commercial  green-houses,  especially  near 
the  large  cities.  There  are  so  many  ob- 
stacles to  successful  rose-culture,  arising 
from  climatic  conditions,  insect-enemies  etc., 
that  one  of  the  many  manuals  issued  should 
be  consulted  by  anyone  who  undertakes  the 
culture  of  this  beautiful  flower. 

Rose'bery,  Archibald  Philip  Primrose 
(Earl  of),  was  born  at  London,  May  7,  1847, 
and,  after  being  educated  at  Oxford,  suc- 
ceeded his  grandfather  as  fifth  earl  in  1868. 
In  1874  he  was  chosen  president  of  the  Social 
Science  congress,  and  in  1880  was  elected 
lord-rector  of  Edinburgh  University.  On 
public  platforms  throughout  the  country 
Lord  Rosebery  is  welcomed  as  an  effective 
and  entertaining  speaker,  and,  although  a 
peer  of  the  realm,  enjoys  in  an  unusual  meas- 
ure the  good-will  of  the  whole  of  the  democ- 
racy. In  1886  Lord  Rosebery  became  sec- 
retary for  foreign  affairs  in  Mr.  Gladstone's 
cabinet.  In  1894-95  he  was  prime  minis- 
ter. He  is  a  strong  imperialist,  though  a 
Liberal  in  politics.  He  has  published 
Napoleon  Bonaparte  and  Sir  Robert  Peel. 

Rosecrans  (ro'ze-kranz),  William  Starke, 
an  American  general,  was  born  at  Kingston, 
Delaware  County,  O.,  Sept.  6,  1819,  and, 
after  graduating  at  West  Point  in  1842, 
served  in  the  army  as  an  engineer  until  1854. 
Being  commissioned  brigadier-general  of  vol- 
unteers in  1 86 1,  he  rendered  efficient  service 
in  McClellan's  West  Virginia  campaign. 
When  the  latter  was  appointed  commander 
of  the  army  of  the  Potomac,  Rosecrans  was 
left  in  command  in  West  Virginia.  After 
the  evacuation  of  Corinth  oy  the  Confeder- 
ates in  1862,  he  was  placed  in  command  of 
the  army  of  the  Mississippi;  and  in  this 
capacity  defeated  Gen.  Sterling  Price  at 
luka  on  the  igth  of  September,  and  a  few 
days  later  successfully  defended  Corinth 
against  Price  and  Van  Dorn.  He  was  then 
made  commander  of  the  army  of  the  Cum- 
berland; and  on  the  first  and  second  days 
of  January,  1863,  fought  the  battle  of  Stone 
River,  Tennessee,  in  which  his  army  won  a 


substantial  victory,  although  with  great  loss ; 
but  at  Chickamauga  in  the  following  Sep- 
tember he  was  defeated  by  Bragg,  with  a 
loss  of  over  16,000  men,  the  army  being 
saved  from  complete  destruction  by  the 
heroic  valor  of  Gen.  George  H.  Thomas. 
Rosecrans  was  superseded  by  General  Grant 
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a  short  time  after  this  battle,  but  in  1864 
was  placed  over  the  department  of  Missouri 
and  repelled  Price's  invasion  of  that  state. 
He  resigned  his  position  in  the  army  in  1867, 
and  was  appointed  minister  to  Mexico  by 
President  Johnson  in  1868,  and  was  a  mem- 
ber of  Congress  from  California  from  1881 
to  1 885.  In  the  latter  year  he  was  appointed 
registrar  of  the  United  States  treasury  by 
President  Cleveland.  He  died  near  Los 
Angeles,  Cal.,  March  n,  1898. 

Ro'ses,  Wars  of  the,  a  struggle  between 
the  houses  of  York  (White  Rose)  and  Lan- 
caster (Red  Rose),  which  desolated  Eng- 
land from  the  battle  of  St.  Albans  in  1455  to 
that  of  Bosworth  in  1485.  The  house  of 
Lancaster  came  to  the  throne  when  Henry 
IV,  son  of  John  of  Gaunt,  compelled  his 
cousin,  Richard  II,  to  resign  the  crown  in 
his  favor  in  1399.  Henry  IV  was  succeeded 
by  Henry  V,  his  son,  in  1413  and  he  by  Henry 
VI,  his  son,  in  1422;  but  during  the  reign 
of  the  latter  Richard,  duke  of  York,  began 
to  advance  his  claim  to  the  throne.  In  1454 
Richard  was  appointed  protector  of  the 
realm  during  Henry's  insanity,  and  on  the 
king's  recovery  soon  after  took  up  arms 
against  his  rival  Somerset,  and  defeated  and 
crushed  him  at  the  battle  of  St.  Albans. 
But  such  was  the  weakness  of  Henry's 
administration  and  such  the  unpopularity 
of  his  queen  (Margaret  of  Anjou),  that  the 
earls  of  Salisbury,  Warwick  and  March  rose 
against  him,  defeating  and  capturing  him  at 
Northampton  in  1460.  The  active  and 
ambitious  queen  passed  swiftly  to  the  north, 
and  in  the  battle  of  Wakefield  the  duke  of 
York  was  defeated  and  slain;  but  his  son 
Edward  gained  decisive  victories  over  the 
queen's  forces  at  Mortimer's  Cross  and  Tow- 
ton  (1461),  after  which  he  was  crowned  king 
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at  "Westminster  as  Edward  IV.  A  few  years 
after  Edward  became  king,  the  earl  of  War- 
wick, who  had  been  one  of  his  most  active 
adherents,  took  offense  at  his  marriage  with 
Elizabeth  Woodville  and  formed  an  alliance 
with  Queen  Margaret,  on  account  of  which 
Edward  was  compelled  to  leave  England  for 
a  time,  and  Henry  VI  was  once  more  invested 
with  the  royal  authority.  But  Edward 
returned  in  1471,  defeated  and  slew  War- 
wick at  Barnet,  and  defeated  the  queen  at 
Tewkesbury.  The  murder  of  Prince  Ed- 
ward, Henry's  son,  after  the  battle  and  the 
death  of  Henry  himself  in  the  Tower  (1471) 
left  Edward  to  reign  in  peace  until  1483, 
when  he  died  and  was  succeeded  by  his  son 
Edward  V,  the  unfortunate  prince  who, 
with  his  brother  Arthur,  was  murdered  in 
the  Tower  by  order  of  his  uncle  Richard  III. 
Richard's  reign,  however,  was  a  short  one, 
as  he  was  defeated  and  slain  at  the  battle 
of  Bosworth  in  1485  by  the  earl  of  Richmond, 
who  then  became  King  Henry  VII. 

Roset'ta  Stone,  a  slab  of  black  basalt 
(now  in  the  British  Museum,  London), 
found  by  some  French  engineers,  in  1799, 
near  Rosetta,  a  town  on  the  delta  of  the  Nile, 
and  famous  as  having  furnished  the  first  key 
for  the  interpretation  of  Egyptian  hiero- 
glyphics. Despite  its  present  mutilated 
appearance,  it  has  been  judged  that  the  slab 
was  erected  in  honor  of  one  of  the  Ptolemies 
in  196  B.  C.  On  it  are  carved  three  equiva- 
lent inscriptions  —  the  first  in  hieroglyphics 
(or  picture-writing  of  a  sacred  character), 
the  second  in  demotic  (enchorial  or  epistolo- 
graphic)  characters,  and  the  third  in  uncial 
Greek  letters.  The  mutilations  have  de- 
stroyed a  considerable  portion  of  the  inscrip- 
tions. In  its  present  broken  condition  the 
stone  measures  three  feet  nine  inches  in 
height,  two  feet  four  and  one  half  inches  in 
width  and  eleven  inches  in  thickness. 

Ros'in.     See  RESIN. 

Ros'lin,  a  Midlothian  Scottish  village, 
near  the  wooded  glen  of  the  North  Esk, 
seven  miles  south  of  Edinburgh.  Its  castle 
was  the  seat  of  the  St.  Clairs,  earls  of  Ork- 
ney from  1379  to  1471,  afterwards  earls  of 
Caithness  and  hereditary  grandmaster-ma- 
sons of  Scotland  from  1471  to  1736.  The 
exquisite  chapel,  built  about  1446,  was  much 
damaged  by  an  Edinburgh  mob  in  1688,  but 
was  restored  by  the  third  earl  of  Rosslyn  at 
a  cost  of  $25,000,  and  since  1862  it  has  been 
used  as  an  Episcopal  church.  Its  Spanish 
pillar  is  a  marvel  of  beauty.  On  Roslin 
Moor  the  Scots  are  said  to  have  twice  de- 
feated the  English  in  one  day  —  Feb.  24, 


Ross,  George  W.,  was  born  in  Middle- 
sex County  (Ontario)  in  1841.  He  became 
a  teacher  and  inspector  of  schools  and  was 
elected  to  the  House  of  Commons  (Canada) 
in  1872.  In  1883  he  was  elected  to  the  Legis- 
lature of  Ontario.  He  was  appointed  minis- 
ter of  education  in  1883,  and  neld  this  posi- 


tion until  1899.  He  became  premier  of 
Ontario  in  that  year,  accepting  the  port- 
folio of  treasurer,  which  he  resigned  in  1905. 
Appointed  to  the  Senate  of  Canada  in  1906, 
he  stands  in  the  first  rank  of  public  men  as 
debater  and  lecturer. 

Ross,  James  Clark,  British  navigator, 
nephew  of  Sir  John  Ross,  was  born  at  Lon- 
don, April  15,  1800,  and  died  near  Ayles- 
bury,  England,  April  3,  1862.  In  June, 
1831,  he  determined  the  approximate  posi- 
tion of  the  northern  magnetic  pole.  In 
1839-43  we  find  him  in  command  of  the 
Erebus,  which,  with  the  Terror,  roamed  the 
antarctic  seas  and  reached  the  furthest 
southern  latitude  hitherto  explored  (78° 
10'  S.).  On  this  voyage  Mt.  Erebus  was 
discovered  and  named,  the  volcano  having  a 
height  of  13,000  feet.  He  also  discovered 
icebound  Victoria  Land.  Subsequently  Ross 
was  honored  with  knighthood,  and  pub- 
lished A  Narrative  of  the  Antarctic  Regions. 

Ross,  John,  British  navigator  and  Arc- 
tic explorer,  was  born  in  Scotland,  June 
24,  1777,  the  son  of  a  minister  of  Inch, 
Wigtownshire,  and  was  little  more  than 
nine  when  he  entered  the  navy,  serving 
with  distinction  in  the  French  wars.  His 
most  important  services  were  rendered  in 
the  arctic  regions  in  1818  as  second  in  com- 
mand under  Commander  Parry,  the  object 
of  the  expedition  being  to  explore  Baffin 
Bay  and  attempt  a  northwest  passage.  In 
1829  he  commanded  an  expedition  to  the 
arctic  regions,  fitted  out  by  Sir  Felix  Booth, 
and  discovered  the  peninsula  of  Boothia 
Felix.  In  1850  he  made  yet  another  voyage 
to  the  polar  regions  —  an  unsuccessful  at- 
tempt to  find  Sir  John  Franklin.  He  died 
at  London,  Aug.  30,  1856. 

Rossetti  (ros-set'te),  Christina  Georgina, 
a  prominent  modern  English  poet,  sister 
of  Dante  Gabriel  Rossetti,  was  born  at 
London,  Dec.  5,  1830,  and  died  on  Dec.  29, 
1894.  She  was  of  Italian  origin,  daughter 
of  Gabriele  Rossetti,  a  well-known  commen- 
tator on  Dante,  and  began  early  to  write 
verse.  Her  mood  was  religious  and  reflect- 
ive, though  inclined  somewhat  to  mysti- 
cism, and  she  had  a  woman's  soulfulness, 
insight  and  grace.  Her  chief  productions 
are  The  Prince's  Progress,  Goblin-Market  and 
Other  Poems,  with  a  volume  of  children's 
stories,  entitled  Speaking  Likenesses,  and  a 
collection  of  nursery  rhymes,  entitled  Sing- 
Song,  etc.  See  Memoir  by  Ellen  A.  Proc- 
tor, edited  by  W.  M.  Rossetti. 

Rossetti,  Dante  Gabriel,  English  paint- 
er and  poet,  was  born  at  London,  May  12, 
1828,  and  died  near  Margate,  April  9,  1882. 
His  first  picture  was  The  Childhood  of  the  Vir- 
gin (1849).  About  this  time  Rossetti 
joined  Hunt,  Millais  and  others  in  forming 
the  Pre-Raphaelite  Brotherhood.  This 
coterie  powerfully  influenced  modern  art. 
Rossetti  early  showed  genius  in  poetry  as 
well  as  in  painting.  His  literary  work  con- 
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sists  of  The  Earlier  Italian  Poets  (translated 
in  the  original  meters),  Poems  and  Ballads. 
All  rank  high;  in  fact,  competent  critics  rank 
his  poetry  much  higher  than  his  painting, 
as  he  never  adequately  reached  the  mere 
technique  of  his  art.  He  painted  both  in  oil 
and  in  watercolor.  His  subjects  were  taken 
from  medieval  legends,  especially  from  those 
about  King  Arthur,  and  from  ancient  bal- 
lads. Among  his  principal  pictures  are 
Dante's  Dream,  Dying  Beatrix,  Sibylla  Palmi- 
fera  and  The  Blessed  Damozel.  His  repu- 
tation as  a  painter  rests  mainly  on  the  enthu- 
siasm of  the  critics,  "few  but  fit,"  who  have 
seen  his  pictures  in  private  collections.  Con- 
sult Benson's  Rossetti  in  the  English  Men  of 
Letters  Series  and  W.  M.  Rossetti's  Memoirs. 
See  PRE-RAPHAELITISM. 

Rossetti,  Gabriele,  a  celebrated  Italian 
author,  was  born  at  Vasto  in  the  kingdom 
of  Naples,  Feb.  28,  1783,  and  at  an  early  age 
was  placed  by  the  Marchese  del  Vasto  to 
study  in  the  University  of  Naples.  His  boy- 
hood and  youth  were  in  a  time  of  great 
political  commotion;  and  in  1824  he  went 
to  London  as  a  political  refugee.  In  that 
city  he  lived  a  quiet  and  studious  life. 
Among  his  works  was  a  commentary  on 
Dante  (q  v.},  in  which  he  tried  to  show  that 
the  works  of  that  great  poet  were  antipapal 
in  their  hidden  meaning  and  that  Beatrice 
was  a  symbolic  personage,  not  a  real  woman. 
Rossetti's  views  in  reference  to  Dante  ex- 
cited a  controversy  that  has  not  ceased  His 
memory  is  much  revered  in  Italy,  especially 
in  his  native  town,  where  the  house  of  his 
birth  has  been  purchased  as  public  property, 
and  a  theater  and  the  chief  public  square 
have  been  named  after  him.  He  died  at 
London,  April  26,  1854. 

Rossini  (ros-se'ne),  Gioacchino,  a  great 
Italian  operatic  composer,  was  born  at 
Pesaro  on  Feb.  29,  1792.  At  15  he  was  sent 
to  study  at  the  Lyceum  of  Bologna.  His 
first  important  opera  was  Tancredi  (1813), 
which  immediately  raised  him  to  honor  and 
fame.  In  1823  he  produced  Semir -amide, 
the  most  gorgeous  of  his  operas,  in  Venice, 
after  which  he  visited  Paris  and  London, 
at  both  of  which  he  was  received  with  the 
greatest  enthusiasm.  Being  appointed  di- 
rector of  the  Italian  opera  in  Paris,  in  1829 
he  produced  his  greatest  work,  William  Tell, 
which  was  conceived  and  written  in  a  style 
very  different  from  his  Italian  operas  and 
more  in  conformity  with  modern  dramatic 
ideas.  With  the  exception  of  his  well- 
known  Stabat  Mater,  he  may  be  said  to  have 
closed  his  career  with  William  Tell,  large 
offers  from  the  managers  of  opera-houses 
failing  to  draw  him  from  his  retirement.  He 
died  at  Paris,  Nov.  13,  1868.  See  biography 
by  H.  S.  Edwards  and  Life  in  the  Great 
Musician  Series,  by  the  same  author. 

Ross'land,  Can.,  the  center  of  the  im- 
portant mining  district  of  the  West  Koot- 
enay,  lies  six  miles  north  of  the  international 


frontier  in  British  Columbia,  and  has  a  pop- 
ulation of  6,159,  which  is  being  rapidly  aug- 
mented. Gold,  silver  and  copper  in  marked 
abundance  underlie  the  countryside  about, 
and  its  prosperity  and  growth  are  assured. 

Rota'tion  of  Crops  refers  to  the  growth 
of  two  or  more  different  kinds  of  farm-crops 
in  regular  order  during  successive  years. 
It  is  practiced  primarily  to  keep  up  the  fer- 
tility of  the  soil  and,  incidentally,  to  keep 
down  weeds.  Available  plant-food  is  being 
continually  added  to  the  soil  by  the  decay 
of  its  mineral  constituents.  (See  SOIL.) 
But  a  crop  needing  more  of  a  given  substance 
than  is  naturally  made  available  will,  in 
time,  use  up  the  surplus  already  accumu- 
lated. The  value  of  crop-rotation  depends 
upon  the  facts  (i)  that  not  all  plants  use  the 
same  amounts  of  the  plant-foods  in  the  soil, 
though  but  five  per  cent,  of  the  total  plant- 
body  comes  from  this  source;  (2)  that  they 
get  their  mineral  foods  from  different  depths 
of  the  soil  by  having  roots  of  different 
lengths;  (3)  that  some  plants  can  use  mineral 
food  in  a  less  advanced  stage  of  decay  than 
can  others;  (4)  that  some  crops  with  large 
root-systems  leave  much  vegetable  matter 
in  the  soil  after  harvest  to  change  its  phys- 
ical properties  (see  CAPILLARITY)  ;  (5)  that 
the  extra  cultivation  required  by  some  farm- 
crops  to  save  the  soil-moisture  operates  also 
to  keep  down  weeds  and  insect-pests  or  to 
clean  out  such  as  have  gotten  a  foot-hold 
while  another  crop  was  growing;  (6)  that 
leguminous  crops  bring  about  a  positive  addi- 
tion of  nitrogen,  which  is  most  likely  to  be 
lacking  (see  NITROGEN-GATHERING  CROPS)  ; 
(7)  that  different  crops,  by  ripening  at  differ- 
ent times,  serve  to  simplify  the  farm-labor 
problem;  and  (8)  that  the  resulting  diversified 
farming  minimizes  the  financial  loss  from 
climatic  conditions  that  are  apt  to  hurt  one 
crop  more  than  another.  Some  of  the  most 
approved  systems  of  crop-rotation  are  here 
given:  In  the  central  states  a  four- year  rota- 
tion-series of  clover,  corn  and  oats  or  pota- 
toes, followed  by  wheat;  in  the  higher  lati- 
tudes, as  the  wheat-belt  of  the  northwest, 
a  crop  of  corn  or  potatoes  or  even  a  summer 
fallowing  after  two  or  three  crops  of  wheat 
and  flax.  In  such  a  four-year  rotation  three 
crops  of  wheat  yield  as  much  as  would  four 
without  rotation  being  practiced.  When 
the  soil  lacks  nitrogen,  clover  or  alfalfa 
should  find  a  place  in  the  series.  In  the 
southern  states  a  specially  recommended 
series  is  cotton,  corn,  oats  and  cowpeas, 
distributed  over  three  years,  in  which  oats, 
sown  in  the  fall,  will  be  followed  by  cowpeas 
the  next  spring.  Peas  are  also  sown  between 
the  cotton  rows.  Consult  Roberts's  The 
Fertility  of  the  Land  and  the  U.  S.  Dept. 
of  Agriculture's  Year-book  for  1902:  Prac- 
tices in  Crop-Rotation. 

Rothschilds  (roths' chllds) ,  the  well-known 
family  of  bankers,  take  their  name  from  the 
sign  of  the  house  (Zum  Rothen  Schilde  or 
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The  Red  Shield)  in  the  Jews'  quarter  of 
Frankfort,  in  which  their  ancestors  lived. 
The  founder  of  the  great  banking-house  was 
Mayer  Anselm  Rothschild,  who  was  born  in 
1743  and  died  in  1812.  Although  educated 
to  become  a  Jewish  rabbi,  he  began  his 
career  in  the  banking  business  at  Frankfort, 
and  so  won  the  confidence  of  the  landgrave 
of  Hesse,  that  he  was  intrusted  with  the 
management  of  that  prince's  finances. 
There  is  a  story  that  he  hid  the  treasures  of 
the  landgrave,  amounting  to  more  than 
$5,000,000,  from  the  French  invaders  of 
1806,  and  was  allowed  the  free  use  of  the 
money  for  several  years,  thereby  laying  the 
foundations  of  his  great  fortune.  Whether 
this  be  true  or  not,  his  business  soon  im- 
mensely prospered,  and  the  house  became  a 
financial  power  that  was  felt  by  all  the  gov- 
ernments of  Europe.  Before  the  senior 
Rothschild's  death  he  saw  his  five  sons 
established  as  financial  kings  in  the  princi- 
pal capitals  of  Europe  —  Anselm  in  Frank- 
fort, Nathan  in  London,  Solomon  in  Vienna, 
James  in  Paris  and  Charles  in  Naples. 
Nathan  is  said  to  have  known  the  result  of 
the  battle  of  Waterloo  several  hours  before 
the  English  government,  and  the  knowledge 
was  worth  $1,000,000  to  him.  He  was  suc- 
ceeded by  his  son  Lionel,  who  distinguished 
himself  by  his  efforts  to  secure  the  removal 
of  the  civil  disabilities  to  which  the  Jews 
were  formerly  subject  in  England.  See  The 
Rothschilds  by  Reeves. 

Rotifers  (ro'fi-fers),  a  class  of  minute 
worms  abundant  in  fresh  water.  They  are 
also  found  in  damp  moss  and  in  the  sea. 
They  are  often  called  wheel-animalcules,  on 
account  of  the  wheel-like  appearance  pre- 
sented by  the  rapid  movement  of  cilia  on 
the  front  part  of  their  bodies.  The  move- 
ment of  these  cilia  produces  a  minute  whirl- 
pool in  the  water,  in  which  the  particles  of 
food  are  conveyed  to  the  animal's  mouth. 
Although  so  minute  and  presenting  a  gen- 
eral resemblance  to  Infusoria  (q.  v.),  they 
nevertheless  are  many-celled  animals  of 
complicated  construction.  They  have  a  nerv- 
ous system  and  other  sets  of  organs  dis- 
tinctly developed.  They  are  favorite  objects 
with  amateur  microscopists.  See  Gosse's 
Evenings  with  the  Microscope. 

Rotterdam  (rbt'ter-ddm),  the  busiest  port 
of  Holland,  stands  on  both  sides  of  the  Maas, 
20  miles  from  its  mouth  and  45  from 
Amsterdam.  Its  trade  has  grown  rapidly 
since  Belgium  separated  from  Holland,  espe- 
cially since  the  middle  of  last  century. 
In  1888  the  quays  measured  15  miles  in 
length,  and  the  docks  covered  nearly  200 
acres.  Since  then  two  new  docks  have 
been  constructed,  and  the  wharves  have 
been  extended.  More  than  50  per  cent,  of 
the  vessels  that  enter  the  various  ports  of 
Holland  (estimated  by  their  tonnage)  enter 
at  Rotterdam.  The  total  tonnage  entering 
Rotterdam  yearly  amounts  to  7,500,000 


tons.  From  this  port  5,000  to  15,000  emi- 
grants sail  yearly  to  the  United  States  and 
other  countries.  Rotterdam  counts  among 
her  famous  sons  Erasmus  and  Tollens  the 
poet.  Population  417  780. 

Rouen  (rod' an'},  formerly  the  capital  of 
Normandy  and,  after  Lyons,  the  chief  manu- 
facturing city  of  France,  is  situated  on  the 
right  bank  of  the  Seine,  about  90  miles  from 
Paris  by  rail.  The  modern  streets  are  well 
and  regularly  built;  but  a  considerable  part 
of  old  Rouen  still  remains.  The  Seine 
makes  Rouen,  although  80  miles  from  the 
sea,  the  fourth  shipping-port  of  France,  and 
extensive  improvements  in  deepening  the 
river  and  building  wharves  yearly  add  to  its 
capacity  and  importance.  Its  total  trade 
exceeds  $50,000,000  a  year.  William  the 
Conqueror  died  at  Rouen  in  1087.  During 
the  wars  of  Henry  V  and  Henry  VI  of  Eng- 
land it  was  subject  to  the  English  from  1419 
to  1449,  when  it  was  retaken  by  the  French 
under  Charles  VI.  During  its  occupation 
by  the  English  Joan  of  Arc  was  burned  alive 
in  the  square  of  the  city  in  which  stands  her 
statue.  Population  124,987. 

Rouge  River,  Quebec,  Can.,  waters  a 
fertile  and  well-wooded  plain,  runs  from 
north  to  south,  and  has  its  principal  source- 
in  a  series  of  lakes  between  Joliette  and 
Montcalm  Counties.  Its  principal  branch 
flows  into  the  Ottawa  between  Grenville  and 
Pointe  du  Chene.  Timber  can  be  floated 
throughout  its  entire  length 

Rough  Rid'ers.  The  original  rough- 
riders  were  the  men  who  carried  messages 
through  the  western  states  before  the  organ- 
ization of  the  pony-express  in  1859  The 
name  was  used  by  William  R.  Cody  who, 
in  his  Wild  West  show,  had  a  congress  of  the 
rough  riders  of  the  world.  In  the  Spanish- 
American  war  Congress  authorized  the  rais- 
ing of  a  cavalry  regiment  from  among  the 
wild  riders  and  rifle-men  of  the  Rockies  and 
Great  Plains.  The  mustering-places  for 
the  regiment  were  appointed  in  New  Mexico, 
Arizona,  Oklahoma  and  Indian  Territory, 
and  the  men  were  to  gather  at  San  Antonio, 
Texas.  The  regiment  was  given  the  official 
title  of  the  First  United  States  Volunteer 
Cavalry,  and  Dr.  Leonard  Wood  was  placed 
in  command  with  the  rank  of  colonel  and 
Theodore  Roosevelt  was  made  second  in 
command  with  the  rank  of  lieutenant-colo- 
nel. Seven  hundred  and  eighty  men  were 
originally  allotted,  but  the  number  was  soon 
raised  to  1,000.  Men  from  all  parts  of  the 
country  and  from  almost  every  walk  in  life 
and  social  position  were  eager  to  enlist. 
Indians,  half-breeds,  cowboys,  miners, 
ranchmen,  college-athletes  and  New  York 
and  Boston  club-men  were  numbered  among 
those  enlisted.  The  uniform  adopted  was  a 
slouch-hat,  a  blue  flannel-shirt,  brown  trou- 
sers, leggings,  boots  and  a  large  handker- 
chief knotted  loosely  around  the  neck.  In 
spite  of  protests  of  commanding  officers  they 
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were  promptly  christened  The  Rough  Riders, 
whicn  name  they  since  bear  with  pride. 
Among  the  first  to  be  ordered  to  the  front 
and  brigaded  with  the  First  and  Tenth  Reg- 
ular Cavalry  under  Brigadier-General  Young, 
they  played  an  important  part  in  the  Santi- 
ago campaign  in  which  took  place  some  of 
the  hardest  fighting  of  the  Spanish-American 
War.  Before  disbanding  in  1898  a  Rough 
Riders'  Association  was  formed,  to  which 
members  of  the  regiment  are  eligible,  the 
right  to  membership  to  descend  to  the  oldest 
son. 

Round  Table,  The,  a  table,  according  to 
Arthurian  tradition,  designed  by  Merlin,  a 
Welsh  sage  and  enchanter  of  the  5th  century, 
for  Uther  Pendragon,  a  British  king,  to  seat 
50  knights  at  feasts.  According  to  the  le- 
gend, these  knights  were  to  be  distinguished 
for  piety,  courage  and  fidelity;  they  origi- 
nally formed  a  military  order  known  as  The 
Knights  of  the  Round  Table,  but  the  organ- 
ization also  became  a  theocratic  one.  As 
they  gathered  round  the  table,  the  seat  was 
reserved  (styled  the  seat-perilous)  for  the 
knight  of  their  number,  or  who  was  after- 
wards to  appear,  whose  achievement  of  the 
Holy  Grail  was  certain.  In  due  time  the 
vacant  seat  was  filled  by  the  Arthur  of 
romance,  a  brave,  virtuous  and  accomplished 
knight,  whose  exploits  fill  all  the  poetry  of 
the  middle  ages.  He  was  the  son  of  Uther 
Pendragon  by  Igerna,  and  was  educated  and 
instructed  by  Merlin,  who  figures  in  Spen- 
ser's Faerie  Queen,  in  the  tales  and  romances 
of  medieval  chivalry  and  in  Tennyson's 
Idyls  of  the  King.  Arthur  woos  and  weds 
Guinevere  and  makes  her  his  queen;  he  has, 
however,  to  wage  war  for  her  with  Sir  Lance- 
lot (son  of  the  king  of  Brittany  and  one  of  the 
knights  of  the  Round  Table).  Much  of  the 
legend  of  this  knight  (who  was  father  of  Sir 
Galahad  by  Elaine)  has  to  do  with  his  (Lance- 
lot's) guilty  love  for  Guinevere  and  with  the 
exploits  he  performed  in  her  service.  The 
Round  Table  is  fabled  to  have  been  con- 
structed in  imitation  of  the  one  which  Joseph 
of  Arimathea  established  in  imitation  of 
that  used  at  the  Last  Supper.  According 
to  another  tradition,  Arthur  himself  estab- 
lished the  Round  Table  at  York  and  founded 
at  Winchester  his  order  of  knighthood. 

Rousseau  (rod1  so'},  Jean  Baptiste,  a 
great  lyric  poet  of  France,  was  born  at  Paris, 
April  16,  1670,  the  son  of  a  shoemaker. 
When  quite  young  he  began  writing  pieces 
for  the  theater  which  were  unsuccessful.  In 
1712  he  was  banished  for  failing  to  make 
good  a  charge  of  libel  brought  against  a  fel- 
low writer,  and  spent  the  remainder  of  his 
life  abroad,  a  part  of  the  time  in  Switzer- 
land. At  Brussels  he  became  acquainted 
with  Voltaire,  who  first  was  his  friend  and 
then  his  enemy.  His  sacred  odes  and  songs, 
and  especially  his  epigrams,  took  high  rank. 
Rousseau  died  at  Brussels,  March  17, 
1741 


Rousseau,  Jean  Jacques,  a  noted  Swiss- 
French  philosopher,  was  born  at  Geneva, 
June  28,  1712.  In  1741  he  set  out  to  make 
his  fortune  at  Paris.  Here  he  lived  in  a 
dirty,  shabby  inn,  earning  a  livelihood  by 
copying  music.  Here  he  met  Therese  le  Vas- 
seur,  who  lived  with  him  the  remainder  of 
his  life.  He  wrote  for  Diderot's  Encyclo- 
pedia, but  first  came  into  notice  through  his 
Discourse  on  Arts  and  Sciences,  which  won  a 
prize.  His  independence  of  thought  and 
the  freshness  of  his  brilliant  style  made  him 
celebrated  and  welcome  in  society.  In  1753 
he  brought  out  a  successful  opera,  full  of 
sparkling  airs,  one  of  which  is  the  well- 
known  hymn-tune:  Rousseau's  Dream.  In 
1760  his  romance  of  The  New  Heloise  was  at 
once  received  with  applause.  Two  years 
later  came  the  Social  Contract  and  Emile. 
The  first  of  these  three  works  raised  Rous- 
seau to  the  first  rank  as  a  writer  of  romance ; 
the  second,  as  a  political  socialist ;  the  third, 
as  a  writer  on  education.  His  New  Heloise, 
by  its  passion,  influenced  the  society  and 
literature  of  France,  Italy  and  Germany, 
and  its  idyllic  pictures  and  fine  descriptions 
touched  the  fashionable  world  with  a  love 
for  country  life  and  simple  ways;  while  the 
whole  book  was  a  lesson  on  the  rights  of  the 
poor  and  the  duties  of  the  rich.  The  Social 
Contract  taught  that  no  laws  are  binding 
unless  agreed  upon  by  all  the  people,  and 
Rosseau's  "  liberty,  equality  and  fraternity  " 
became  a  war-cry  of  the  French  Revolution. 
His  ideas  on  children's  training,  set  forth  in 
Emile,  were  used  by  great  teachers  like  Froe- 
bel  and  Pestalozzi,  but  in  a  part  of  the  book 
he  showed  himself  a  deist  in  religion,  and 
horrified  the  church  as  much  as  he  dis- 
gusted such  men  as  Voltaire  and  D'Alem- 
bert.  He  was  denounced  by  the  archbishop 
of  Paris,  his  book  burned,  and  himself 
ordered  under  arrest.  He  fled  the  country, 
and  for  a  while  was  given  a  home  by  the  his- 
torian Hume  in  England,  where  he  wrote  his 
famous  Confessions.  His  trials  and  broken 
health  had  made  him  senselessly  suspicious. 
He  distrusted  his  best  friends,  and  was  sure 
that  the  English  government  sought  his  life. 
So  he  soon  went  back  to  France,  living  in 
various  places  provided  by  his  friends,  and 
wrote  his  Reveries.  His  delusions  increased, 
so  that  everywhere  he  felt  that  he  was 
watched  by  spies,  and  hated  even  by  the 
children  on  the  streets.  He  died  near  Paris, 
July  2,  1778.  See  Morley's  Memoir. 

Rous?eau,  Lovell  Harrison,  American 
soldier,  was  born  in  Kentucky,  Aug.  4,  1818. 
He  fought  in  the  Mexican  War  under  Gen- 
eral Taylor,  and  on  his  return  practiced  law 
in  Louisville.  In  the  Kentucky  senate  dur- 
ing 1860  he  opposed  secession,  and  later 
raised  two  regiments  of  Union  men.  In 

1 86 1,  as    brigadier-general,    he   fought    in 
Buell's  army  at  the  battle  of  Shiloh,  April  7, 

1862.  He  was  in  the  battle  of  Perryville, 
Ky.f  Oct.  8,  and  at  M  urt'reesboro ,  Dec.  31, 
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of  the  same  year,  and  for  gallantry  was  pro- 
moted to  the  rank  of  major-general.  In 
November,  1863,  he  was  appointed  to  com- 
mand the  district  of  Tennessee,  resigning 
two  years  later.  When  Alaska  was  pur- 
chased in  1867,  he  was  assigned  there  as  brig- 
adier-general in  the  regular  army,  and  in  the 
year  following  was  transferred  to  the  com- 
mand of  the  department  of  Louisiana.  He 
died  at  New  Orleans,  Jan.  7, 1869. 

Rousseau,  Pierre  Etienne  T.,  a  promi- 
nent landscape-painter  of  France,  was  born 
at  Paris,  April  15,  1812,  the  son  of  a  tailor. 
A  k?'*isman,  himself  a  painter,  saw  a  land- 
scape the  boy  had  painted  when  14,  and 
persuaded  his  parents  to  have  him  study 
art  instead  of  engineering,  as  they  had 
intended.  However  his  best  teachers  were 
not  the  artists  to  whom  he  was  sent,  but  the 
old  masters  in  the  Louvre,  while  his  happiest 
hours  were  spent  in  sketching  from  nature 
in  the  country  around  Paris.  Some  of  his 
best  pictures  were  rejected  by  the  Salon, 
and  for  many  years  he  struggled  against 
neglect  and  discouragement.  But  later  his 
worth  was  acknowledged,  and  he  was  made 
an  officer  of  the  Legion  of  Honor.  Among  his 
best  landscapes  are  The  Alley  of  Chestnut- 
Trees  and  Early  Summer-Morning,  He 
died  near  Fontainebleau,  Dec.  22,  1867.  See 
D.  C.  Thompson's  The  Barbizon  School. 

Rowan  Tree  (ro'dn).     See  ASH. 

Row'land,  Henry  Augustus,  easily  first 
among  American  physicists,  was  born  at 
Honesdale,  Pa.,  on  Nov.  27,  1848,  and  died 
at  Baltimore,  Md.,  April  16,  1901.  He 
received  his  education  —  if  we  may  speak  of 
such  a  genius  as  having  received  anything 
in  education,  other  than  what  he  worked  out 
for  himself  —  at  Rensselaer  Polytechnic 
Institute  in  Troy,  where  he  graduated  with 
the  degree  of  civil  engineer  in  1870.  During 
1871-2  he  taught  science  at  Wooster  College 
in  Ohio.  From  1872  to  1875  he  taught  phys- 
ics at  his  alma  mater  in  Troy.  During  these 
three  years  he  prepared  a  very  important 
paper  on  some  problems  in  magnetism 
which  at  once  gave  him  a  reputation  in 
Europe.  In  1872  he  was  selected  by  Presi- 
dent Oilman  as  one  of  the  original  staff  of 
Johns  Hopkins  University,  He,  however, 
was  immediately  given  a  year's  leave  of 
absence,  and  in  1876,  at  Helmholtz's  labora- 
tory in  Berlin,  he  made  one  of  the  most 
important  electrical  discoveries  of  modern 
times :  Electric  charges  when  put  into  rapid 
motion  exert  magnetic  forces  exactly  as  do  the 
equivalent  electric  currents.  The  story  of  his 
work  during  the  next  quarter-century  at 
Johns  Hopkins  University  is  too  long  for 
recital  here.  Suffice  it  to  say  that  within  a 
few  years  his  researches  on  the  mechanical 
equivalent  of  heat ;  the  value  of  the  absolute 
unit  of  electrical  resistance:  the  diffraction- 
grating;  the  spectra  of  the  elements;  and  the 
solar  spectrum  won  distinction  and  honor  for 
him  from  all  the  more  important  learned 


societies  of  the  world.  Among  his  greatest 
discoveries  must  be  mentioned  the  curved 
grating  which  is  the  essential  part  of  the 
most  powerful  form  of  spectroscope  known, 
and  does  not  involve  in  its  construction  any 
lenses.  His  printing,  multiplex  telegraph, 
on  which  he  was  at  work  at  his  death,  formed 
one  of  the  most  interesting  exhibits  at  the 
Paris  exposition  and  has  recently  been 
adopted  by  the  German  government. 

President  Oilman  says  of  him :  "  He 
knew  how  to  ask  a  difficult  and  far-reaching 
question,  and  he  knew  how  to  seek  the 
answer.  Extraneous  considerations  were 
excluded  when  he  saw  the  point  of  an  in- 
quiry, and  on  that  point  he  concentrated 
all  his  powers.  For  example,  when  he  began 
the  brilliant  series  of  experiments  in  spec- 
trography,  which  made  him  peerless  in  this 
domain,  he  saw  that  the  spectrum  depended 
on  the  accuracy  of  the  gratings,  the  gratings 
on  the  dividing-engine  and  the  dividing- 
engine  on  the  screw ;  so  he  began  the  study  of 
light  by  devising  and  making  a  screw  more 
exact  than  any  screw  that  has  ever  been 
produced  by  the  most  accomplished  makers 
of  instruments  of  precision."  For  details  of 
his  work  see  sketch  by  Professor  Ames  in 
Astrophysical  Journal,  May,  1901,  and 
another  by  Prof.  H.  F.  Reid  in  American 
Journal  of  Science,  June,  1901. 

Royal  Canadian  Academy,  The,  was 
founded  by  the  Marquess  of  Lome  and  the 
Princess  Louise  in  1880,  L.  R.  O'Brien 
becoming  its  first  president.  Nearly  every 
native  artist  of  established  repute  is  a  mem- 
ber, and  the  younger  men  of  promise  have 
largely  been  admitted  as  associates.  Wher- 
ever exhibits  of  international  moment  have 
been  given  since  its  foundation,  its  members 
have  been  able  to  carry  off  prizes  in  the  face 
of  the  competition  of  the  world,  notably  at 
Chicago,  Buffalo  and  St.  Louis. 

Royal  Military  College.  During  the 
session  of  the  Canadian  Parliament  of  1874 
the  minister  of  militia,  with  the  sanction 
of  Premier  Alexander  Mackenzie,  intro- 
duced a  bill  providing  for  the  estab- 
lishment of  a  military  college  resembling 
those  at  Sandhurst  (England)  and  West 
Point  (United  States).  Instruction  in  sub- 
jects bearing  on  military  matters  was 
to  be  imparted  by  officers  from  the  Imperial 
Army,  and  the  teaching  staff  was  to  include 
instructors  in  French,  engineering  and  other 
subjects.  From  this  act  of  Parliament  has 
grown  Canada's  Royal  Military  College.  Its 
fine  buildings  are  picturesquely  situated  on 
the  lake-shore  east  of  Kingston  (Ontario) 
on  the  same  point  of  land  as  Fort  Frederick. 
Fort  Frederick  and  Fort  Henry  give  a  mili- 
tary atmosphere  to  the  neighborhood  and 
are  used  as  object  lessons  in  military  tactics 
and  maneuvers  in  the  training  of  the  cadets. 
The  college  opened  in  1876  with  a  class  of 
eighteen.  The  first  commandant  was  Lieute- 
nant-General  E.  O.  Hewett.  He  remained 
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in  charge  until  1886,  and  upon  resigning 
was  thanked  by  the  government  for  his 
successful  administration  of  the  affairs  of 
Royal  Military  College.  Graduates  of  the 
Royal  Military  College  obtain  positions  in  the 
Imperial  Army  and  Canadian  forces.  Cadets 
must  pass  a  competitive  examination  on 
entering,  and  are  required  to  take  yearly 
examinations  afterwards  in  order  to  obtain 
diplomas.  Although  the  college  is  organized 
on  a  strictly  military  basis,  thoroughly  practi- 
cal and  complete  courses  of  study  in  other 
subjects  are  given.  These  courses  include 
such  subjects  as  civil  engineering,  civil  and 
hydrographic  surveying,  physics,  chemistry, 
and  the  study  of  French  and  English.  The 
constant  practice  of  gymnastic  drills,  riding 
and  outdoor  games  and  exercises  of  all 
kinds  ensure  good  health  and  fine  physi- 
cal condition  to  the  young  men  attending 
the  college.  Seven  commissions  in  the 
Imperial  Army  are  awarded  yearly  to  the 
cadets  who  stand  the '  highest.  The  length 
of  the  course  is  three  years,  which  are 
divided  into  three  terms  of  nine  and  a 
half  months'  residence  each.  The  total 
cost  of  the  course,  including  board,  uni- 
form, tuition,  books,  laboratory  equip- 
ment and  all  .extras,  amounts  to  about 


Royal    Society     of    Canada,    The,   was 

founded  by  the  Marquess  of  Lome  in  con- 
junction with  the  leaders  of  thought  in  the 
Dominion,  and  its  first  meeting  took  place 
at  Ottawa  in  1882,  Sir  William  Dawson  pre- 
siding. Only  80  members  are  elected,  divid- 
ed into  sections  numbering  20  each.  The  first 
is  devoted  to  French-Canadian  literature 
and  history,  the  second  to  English-Canadian 
literature  and  history,  the  third  to  mathe- 
matical, physical  and  chemical  science  and 
the  fourth  to  geological  and  biological  sci- 
ence. Meetings  are  held  yearly  in  May, 
usually  at  Ottawa,  and  the  transactions, 
filling  a  large  volume,  are  published  annu- 
ally at  governmental  expense. 

Rub'ber  Man'ufac'ture.  In  a  number 
of  different  kinds  of  tropical  trees  is  found  a 
secretion  that  does  not  seem  to  be  essential 
to  the  life  of  the  tree,  in  which  float  minute 
globules  of  rubber.  Many  methods  of  secur- 
ing this  secretion,  usually  called  rubber-milk, 
are  employed;  but  the  most  common  and 
economical  way  is  to  make  incisions  in  the 
trunk  of  the  tree.  As  the  rubber-milk  flows 
out,  it  is  caught  in  a  small  cup  of  clay  and  at 
the  end  of  each  day  emptied  into  a  larger 
vessel.  The  old  and  still  common  way  of 
separating  the  small  globules  of  rubber 
from  the  rubber-milk  is  by  evaporation. 
Where  rubber-milk  is  collected  in  large  quan- 
tities, however,  a  machine  similar  to  a  cream- 
separator  is  used.  This  collects  the  rubber 
on  the  top  and  drives  the  water  and  all 
impurities  to  the  bottom.  The  manufac- 
ture of  rubber  began  about  1820.  The 
application  of  rubber  to  making  waterproof 


cloth  first  gave  commercial  importance  to 
rubber.  The  first  to  make  this  application 
of  rubber  was  Charles  Me  I  ntosh ,  who  reduced 
it  to  a  solution  in  naptha  and  spread  it 
between  two  pieces  of  cloth.  Waterproof 
coats  still  bear  his  name.  Williams  Chaff ee 
developed  a  rubber-varnish  for  coating 
different  materials  to  make  them  water- 
proof. The  Roxbury  Rubber  Company 
was  formed  in  1833,  and  for  a  time  did  a 
flourishing  business,  but  it  was  soon  found 
that  the  articles  manufactured  had  a  ten- 
dency to  harden  and  crack  in  winter  and 
become  soft  and  sticky  in  summer.  In  the 
meantime  Charles  Goodyear  was  trying  to 
overcome  this  defect  by  mixing  pure  rubber 
with  various  other  substances.  Nathaniel 
Hay  ward  of  Woburn,  Mass.,  found  that  by 
mixing  dry  sulphur  with  pure  rubber  the 
stickiness  was  removed.  Goodyear  ac- 
quired Hayward's  patent.  By  accident  he 
dropped  some  of  the  mixture  on  a  hot  stove 
and  found  that  it  did  not  melt.  He  then 
placed  it  in  extreme  cold  and  found  that  its 
texture  was  not  changed.  Thus  the  art  of 
vulcanizing  rubber  was  discovered,  for  the 
process  consists  simply  of  mixing  sulphur 
with  pure  rubber  and  then  subjecting  the 
mixture  to  moderate  heat  for  a  period  of 
time.  The  mixture  varies  from  soft  to  hard 
according  to  the  amount  of  heat  applied. 
Although  sulphur  is  the  only  essential  ingre- 
dient, others,  as  asphalt,  carbonate  of  lead, 
magnesium,  silicate  or  tar,  are  often  added, 
each  of  which  imparts  a  different  quality 
to  the  product.  Pure  rubber  is  now  used 
only  to  a  limited  extent  in  arts,  but  in  its 
vulcanized  state  it  is  applied  to  an  almost 
endless  variety  of  purposes. 

Ru'bens,  Peter  Paul,  a  celebrated 
painter  of  the  Flemish  school,  was  born  at 
Siegen  in  Westphalia,  June  29,  1577.  In 
1579  his  father,  who  was  a  lawyer,  died,  and 
his  mother  went  back  to  her  native  city  of 
Antwerp,  where  young  Rubens  was  taught 
at  a  Jesuit  school.  For  a  while  he  served  as 
a  page,  but  at  13  began  to  study  art.  In 
1600  he  went  to  Italy,  studied  the  works  of 
Titian  and  Paul  Veronese,  and  became 
court-painter  to  the  Duke  of  Mantua.  In 
1605  he  was  sent  on  a  mission  to  Philip  III 
of  Spain  and  proved  a  good  diplomat.  At 
Madrid  he  painted  the  portraits  of  many  of 
the  nobility.  He  settled  at  Antwerp  in 
1609,  and  became  court-painter  to  Archduke 
Albert.  The  same  year  he  married  his  first 
wife,  Isabella  Brant,  whose  likeness  he  so 
often  painted.  Between  1611  and  1614  he 
painted  his  Descent  from  the  Cross,  which  is 
usually  thought  to  be  his  masterpiece.  At 
Paris  he  painted  over  a  score  of  pictures  for 
the  queen-mother,  Marie  de  Medici,  illus- 
trating her  marriage  with  Henry  IV.  Sent 
on  a  missipn  to  Philip  IV  of  Spain,  he  stayed 
nine  months  in  Madrid,  became  acquainted 
with  Velasquez,  and  painted  some  40  pic- 
tures, among  them  five  portraits  of  the  king- 
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He  was  also  sent  as  envoy  to  Charles  I  of 
England  to  treat  for  peace  He  accom- 
plished his  mission  with  great  tact,  and 
painted  the  portraits  of  the  king  and  queen 
as  well  as  other  English  pictures.  He  was 
knighted  both  by  Charles  I  and  Philip  IV. 
In  1630  Rubens  married  his  second  wife, 
Helena  Fourment,  a  beautiful  girl  of  16. 
The  main  features  of  Rubens'  work  are 
power,  spirit  and  life.  Reynolds  said: 
"  Rubens  perhaps  was  the  greatest  master 
in  the  mechanical  part  of  the  art,  the  best 
workman  with  his  tools,  that  ever  used  a 
pencil."  In  all,  Rubens  painted  several 
thousand  pictures.  He  died  at  Antwerp, 
May  30,  1640.  See  C.  W,  Kett's  Great  Art- 
ists. 

Rubicon  (ru'bt-kuri) ,  a  stream  of  central 
Italy,  falling  into  the  Adriatic,  became 
famous  from  Caesar's  passage  of  it  in  the  mid- 
dle of  January,  49  B.  C  ,  on  his  march  on 
Rome.  It  formed  the  southern  boundary  of 
his  province,  so  that  by  crossing  it  he  really 
declared  war  on  the  republic  It  is  said 
that  Caesar  hesitated  a  while  on  the  bank  and 
then  crossed  with  the  words :  Jacta  est  alea 
(the  die  is  cast).  So  "crossing  the  Rubi- 
con'' has  come  to  be  a  proverb  with  refer- 
ence to  any  decisive  step. 

Rubinstein  (ro&'bin-stin),  Anton  Gregor, 
composer  and  pianist,  was  born  near  Jassy, 
Rumania,  Nov.  30,  1829,  and  died  near  St. 
Petersburg,  Nov.  20,  1894.  Early  in  life 
he  became  a  pupil  of  Abbe  Liszt  at  Paris, 
after  which  he  gave  a  number  of  notable 
concert-tours,  and  by  his  compositions  and 
playing  created  a  sensation.  In  1858  he 
became  a  director  of  the  Russian  imperial 
concert  and  later  founded  the  St.  Petersburg 
Conservatory  of  Music.  He  visited  England 
and  France  a  number  of  times,  as  also  the 
United  States.  His  compositions  have  lyric 
melodiousness  and  are  characterized  by 
much  feeling  and  sweetness  He  held  de- 
servedly high  rank  as  a  pianist,  having  a 
mastery  of  technique  and  manifesting  great 
musical  sensibility.  He  wrote  about  20 
operas,  besides  overtures,  sonatas,  concertos, 
symphonies  and  vocal  pieces.  In  1887  he 
was  awarded  the  French  decoration  of  the 
Legion  of  Honor,  and  in  1889  received  a 
grand  jubilee  jete  at  St.  Petersburg.  In  1890 
appeared  his  Autobiography,  and  later  a  Con- 
versation on  Music  came  from  his  pen. 

Ru'ble  or  Rouble,  a  Russian  coin,  weigh- 
ing in  silver  about  20  grams  and  equivalent 
to  100  kopecks.  It  is  the  legal  unit  of  money 
throughout  Russia,  and  is  worth  about  50 
cents  or  two  shillings  English.  Officially 
9.47  roubles  are  equivalent  to  $5  gold  or  to 
the  pound  sterling.  In  the  czar's  dominions 
gold  is  coined  into  10  and  5  rouble  pieces 
equal  to $5. 30  (£i.  i  sh.4<l)  and  $2. 65  (ios.8d. 
sterling).  Besides  the  silver  and  gold  rou- 
bles, credit-notes  (paper-money)  are  legal 
tender  of  the  denominations  of  100,  25,  10, 
5,  3  roubles,  and  i  rouble. 


Ru'by,  a  much-prized  gem,  is  a  pure, 
transparent,  red-colored  variety  of  corun- 
dum, sapphire  being  a  blue  variety  of  the 
same  mineral.  Corundum,  which  is  alumi- 
num oxide,  forms  the  hardest  of  all  gems  ex- 
cept the  diamond.  Although  usually  red, 
yet  pink,  purple  and  violet  rubies  are  found, 
but  the  most  valuable  are  those  of  the  color 
called  pigeon's  blood.  The  finest  eastern 
rubies  are  more  highly  prized  than  diamonds 
of  like  size  and  quality.  Those  over  a  carat 
in  weight  are  worth  from  $100  to  $  1,000  a 
carat,  and  no  stone  increases  so  much  in 
value  as  it  increases  in  size.  But  rubies  per- 
fect in  color,  transparency  and  freedom  from 
flaw  are  much  rarer  than  good  diamonds. 
Rubies  seldom  weigh  more  than  eight  or  ten 
carats,  but  Gustavus  III  of  Sweden  pre- 
sented one  to  Catherine  of  Russia  as  big  as  a 
pigeon's  egg.  One  owned  by  the  king  of 
Ceylon  was,  according  to  Marco  Polo,  a  span 
long,  as  thick  as  a  man's  arm  and  without  a 
flaw;  Kublai  Khan  vainly  offered  a  city  for 
it.  The  finest  rubies  come  from  Upper 
Burma.  Dark-red  rubies  are  found  in  Siam 
and  purplish  rubies  in  Ceylon.  Rubies  are 
also  found  in  the  mountain  region  of  Yunnan 
in  China,  in  Afghanistan  and  in  the  basin  of 
the  Oxus.  They  have  also  been  found  in 
New  Guinea,  Victoria  and  New  South  Wales. 
Many  of  the  so-called  rubies  of  jewelers  are 
varieties  of  spinel,  a  mineral  softer  than 
corundum  and  mostly  made  of  alumina  and 
magnesia.  Artificial  rubies  are  made  which 
are  used  in  watches,  and  for  this  purpose 
are  equal  to  natural  rubies.  Although  they 
are  identical  in  composition  and  hardness 
with  the  natural  stones,  the  use  of  them  as 
gems  is  considered  fraudulent.  They  may 
usually  be  detected  by  microscopic  exami- 
nation, since  they  generally  contain  minute 
bubbles. 

Ruff,  a  bird  allied  to  the  sandpiper.  It 
breeds  in  the  north  of  Asia  and  Europe,  and 
migrates  southward  as  far  as  the  Cape  of 
Good  Hope.  It  is  found  as  a  straggler  in 
Iceland,  in  Canada  and  in  some  of  the  east- 
ern states,  and  is  sometimes  shot  on  Long 
Island  The  male  bird,  the  ruff,  is  about  a 
foot  long.  In  the  spring  it  sheds  the  feathers 
of  the  face ;  curled  tufts  of  feathers  appear  on 
the  sides  of  the  head;  and  an  erectile  ruff 
grows  which  lasts  two  months.  The  ruff, 
as  well  as  the  feathers  of  the  back,  shows 
every  variation  of  color  in  different  birds, 
but  each  bird  yearly  regains  its  own  peculiar 
color.  The  female,  the  reeve,  is  about  one 
fourth  smaller.  The  males  fight  for  the  pos- 
session of  the  females,  and  in  battle  the  ruff 
serves  for  defense.  The  nest  is  made  in  the 
coarse  grass  of  a  hummock  in  a  moist, 
swampy  place  The  four  eggs  are  grayish 
green,  marked  with  reddish  brown.  The 
birds  eat  insects,  worms,  seeds  and  rice.  Rufts 
are  often  captured  and  fattened  for  the  table. 

Ruffini  (roof-fe'ne)  Giovanni,  one  of  the 
foremost  Italian  novelists,  was  born  at 
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Genoa  about  1809.  He  was  a  fellow-stu- 
dent of  Mazzini  (q.  v.},  and  helped  him  to 
organize  his  famous  association,  called 
Young  Italy.  In  1848  Ruffini  was  Sar- 
dinian ambassador  at  Paris,  but  next  year 
he  made  his  home  in  England.  His  novel  of 
Lorenzo  Benoni  is  based  on  his  own  life. 
His  most  famous  book  is  Doctor  Antonio. 
He  died  in  1881. 

Rug'by,  a  town  of  Warwickshire,  Eng- 
land, is  30  miles  southeast  of  Birmingham. 
The  gunpowder  plot  was  hatched  near  here, 
and  the  battlefield  of  Naseby  is  not  far. 
Its  famous  school  was  founded  in  1567  by 
Lawrence  Sheriff,  a  grocer  and  stanch  sup- 
porter of  Queen  Elizabeth.  Under  famous 
Dr.  Arnold  the  school  gained  a  national  rep- 
utation. Rugby  is  now,  by  all  odds,  the 
best  school  in  England.  Among  its  many 
well-known  students  were  Landor,  Clough, 
Matthew  Arnold,  Dean  Stanley,  Lord  Derby, 
Mr.  Goschen  and  Thomas  Hughes,  whose 
Tom  Brown's  School-Days  is  read  by  boys 
the  world  over.  See  Stanley's  Life  of  Arnold. 
Population  16,830. 

Rugs,  Oriental.  Rug-weaving  is  a  very 
ancient  art  that  is  probably  traceable  to 
Egypt  and  Babylonia.  Persia  leads  in  the 
production  of  luxurious  and  beautiful  rugs; 
thence  the  art  spread  to  Greece,  Arabia, 
Turkey,  Afghanistan  and  India. 

The  rug  in  the  orient  is  not  only  floor- 
covering  but  also  wall-hanging,  bedding  and 
furniture.  Not  only  was  it  a  source  of  com- 
fort in  the  home,  but  it  had  a  prominent  place 
in  religious  ceremonies  and  as  temple, 
mosque  and  church  decoration.  The  Mo- 
hammedan has  his  prayer-rug  which  he 
spreads  and  kneels  upon  at  the  hour  of 
prayer,  with  the  point  of  the  design  toward 
Mecca,  the  direction  in  which  he  bows  his 
head.  In  the  far  east  rugs  are  used  as  sad- 
dle-bags and  trappings  for  camel  and 
horses.  Originally  women  were  the  only 
weavers.  Where  rugs  are  not  made  for  the 
trade,  as  they  are  now  in  parts  of  Turkey, 
India  and  Persia,  women  still  are  the  sole 
rug-makers.  Each  weaver  had  a  special 
design  which  was  frequently  handed  down, 
with  few  variations,  for  several  generations. 

The  implements  and  materials  of  the  rug- 
craft  are  very  simple,  consisting  of  two  long 
poles  hung  horizontally  on  which  the  warp 
of  cotton  or  hemp  is  strung,  balls  of  the 
various  colored  yarns  used  in  the  design,  a 
rude  kind  of  comb  for  packing  down  the  pile 
as  it  is  tied  around  the  warp-threads  and  a 
knife  or  shears  for  cutting  and  trimming  the 
pile.  An  oriental  rug  is  valued  according  to 
the  number  of  knots  to  the  square  inch, 
some  rugs  having  as  many  as  500  knots  in  a 
square  inch.  These  knots  are  all  tied  by 
hand,  and  it  is  said  that  a  good  weaver  can 
tie  about  three  a  minute,  so  that  each  rug 
of  any  considerable  size  must  take  years  to 
make  The  materials,  beside  the  cotton  or 
hemp  warp,  are  silk,  wool  from  the  sheep 


or  goat  and  camel's  hair.  The  colors  are 
of  animal  and  vegetable  origin,  being  ob- 
tained from  indigo,  madder,  larkspur,  saf- 
fron, henna,  valonia  and  walnut  husks,  and 
are  rich,  brilliant  and  permanent.  The 
men  gather  the  dye-plants  or  cultivate  them, 
work  them  into  dye  and  dye  the  wool. 

The  designs  of  all  but  the  Mohammedan 
rugs  are  both  derived  from  nature  and  from 
geometric  forms  that  are  supposed  to  have 
some  symbolic  significance.  The  Moham- 
medan was  forbidden  by  his  religion  to  imi- 
tate any  forms  of  nature;  so  he  has  been 
forced  to  invent  designs  that  either  are 
purely  geometric  or  are  extremely  conven- 
tionalized suggestions  of  natural  forms. 

There  are  at  least  14  varieties  of  Persian 
rugs,  among  which  are  Khorasan,  Meshed, 
Herat,  Shiraz,  Kirman,  Tabriz,  Senna,  Sar- 
aband, Teraghan,  Saruk,  Herez,  Hamadan, 
Sultanabad  and  Ispahan.  The  Shah  of 
Persia  in  his  palace  at  Teheran  has  a  mar- 
velous collection  of  antiques,  among  which 
is  the  carpet  that  belonged  to  the  famous 
peacock-throne  at  Delhi.  The  climax  of  this 
art  in  Persia  was  the  i6th  century.  Persian 
designs  are  characterized  by  a  floral  pattern. 

The  region  of  the  Caucasus  Mountains  is 
prolific  in  the  production  of  rugs,  the  art  of 
weaving  which  was  learned  from  Persia. 
Their  design  is  pronouncedly  geometrical, 
using  the  star,  diamond-form,  square  and 
fretwork.  The  rugs  listed  as  Caucasian  are 
Daghestan,  Cabistan,  Tzitzi,  Malgaran,  Der- 
bend,  Kasak,  Guenja,  Kashmir,  Shirvan 
and  Karabagh. 

The  Kurds  combine  the  designs  of  Persia 
and  Caucasia  in  five  kinds  of  rugs  known  as 
Persian  Kurdistan,  Turkish  Kurdistan,  Sar- 
akhs,  Mossoul  and  Khilim,  the  latter  are 
without  pile  and  closely  woven  in  beautiful 
design  and  color.  They  are  used  as  rugs, 
tent-hangings  and  blankets. 

Among  the  old  Turkish  rugs  are  some  won- 
derfully beautiful  ones.  It  is  to  be  regretted 
that  to-day  this  district  is  turning  out  car- 
pets of  an  inferior  quality  both  in  workman- 
ship and  color.  From  Turkey  come  the 
Ghiordes,  Koulah,  Bergamo,  Ladic,  Yuruk, 
Milas,  Kaisarieh  and  Turkish  Khilim  rugs. 
Turkoman  rugs  come  from  Russian  Tur- 
kestan and  are  known  as  Bokhara  or  Tekke, 
Khiva  or  Afghan,  Yomut  and  Baluchistan. 
The  Bokharan  rugs  are  woven  exclusively  by 
women.  Their  design  is  marked  by  a  beau- 
tiful straight-line  pattern  and  their  color  is 
rich  and  harmonious. 

In  India  the  weaving  is  done  by  the  men 
and  boys,  while  the  women  are  skilled  in 
making  of  the  dye.  Tanjore  is  a  prominent 
center  of  this  industry.  The  large  medal- 
lion-center and  smaller  border  in  green,  blue, 
crimson  and  yellow  are  characteristic  of  this 
weave.  Beautiful  silk  rugs  come  from  Tan- 
jore, Masulipatam  and  Benares.  The  mod- 
ern production  of  Indian  rugs  is  made  under 
the  direction  of  firms  who  control  the  indus- 
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try  and  sell  its  output  in  America  and 
Europe.  China  also  is  proficient  in  the  mak- 
ing of  rugs,  but  these  are  much  rarer  than 
the  others  that  have  been  treated.  Consult 
Langton's  How  to  Know  Oriental  Rugs  and 
Mumford's  Oriental  Rugs.' 

Rum,  a  kind  of  spirit  made  by  fermenting 
and  distilling  the  skimmings  from  the  sugar- 
pans,  when  sugar  is  made  from  cane- juice 
Enough  water  is  added  to  the  skimmings  to 
produce  one  gallon  of  rum  to  every  ten  gal- 
lons of  the  mixture.  Molasses  is  sometimes 
mixed  with  the  skimmings,  and  a  poorer 
quality  of  rum  is  made  from  molasses  alone. 
The  color  of  rum  is  given  after  distillation  by 
adding  caramel  or  charred  sugar.  Rum 
improves  with  age,  and  a  quantity  of  rum, 
known  to  be  140  years  old,  was  sold  in  1865 
for  $15  a  bottle.  The  best  rum  comes  from 
Jamaica. 

Ruma'nia  or  Rouma'nia,  an  independent 
kingdom  of  southeastern  Europe,  composed 
of  the  two  former  principalities  of  Wallachia 
and  Moldavia.  It  was  a  part  of  Roman 
Dacia,  and  its  people  proudly  claim  to  be 
Romans.  It  is  bounded  on  the  west  and 
north  by  Austria,  on  the  east  by  Russia  and 
the  Black  Sea  and  on  the  south  by  Bulgaria, 
from  which  it  is  separated  by  the  Danube. 
Its  area  is  50,720  square  miles,  and  its 
population  6,865,739.  The  capital  of  Ru- 
mania is  Bucharest  in  Wallachia  (300,000), 
and  the  chief  town  of  Moldavia  is  Jassy 
(80,000),  not  far  from  Pruth  River.  A 
remarkable  feature  in  the  agricultural  sys- 
tem is  the  ownership  of  lands  by  the  peas- 
antry, which  was  introduced  about  1864. 
The  peasants  had  been  robbed  of  their  lands 
during  long  ages  of  feudal  oppression,  and  at 
this  time  it  was  determined  to  restore  a  por- 
tion by  permitting  them  to  purchase  small 
tracts  by  means  of  a  loan  from  the  govern- 
ment. The  result  was  that  in  1880  there 
were  in  Rumania  nearly  500,000  holdings, 
averaging  loj  acres  each,  with  the  greater 
part  of  the  debt  discharged  by  the  owners. 
In  1859  the  two  principalities  elected  Prince 
Couza  as  their  ruler  but  in  1866  he  was 
deposed  and  was  succeeded  by  Prince  Charles 
of  Hohenzollern.  In  1881  Prince  Charles 
•was  invested  with  the  kingly  dignity  as 
Carol  I,  with  the  consent  ot  the  European 
powers,  and  since  that  time  the  Rumanians 
have  practically  freed  themselves  from  both 
Russian  and  Turkish  interference  and  have 
taken  their  place  among  independent  nations. 
He  died  Oct.  10,  1914,  and  was  succeeded 
by  his  nephew  Ferdinand.  King  Carol's 
widow  is  the  well-known  Carmen  Sylva  of 
literature. 

Rume'lia  or  Roume'lia  (Turkish  Rum  Hi, 
meaning  Land  of  the  Romans) ,  an  important 
portion  of  European  Turkey,  differing  widely 
in  area  in  different  times,  but  most  generally 
applied  to  the  region  between  the  Balkan 
Mountains  and  the  ^Egean  Sea,  corresponding 
to  ancient  Thrace  and  part  of  Macedonia. 


Rum'ford,  Count.  See  THOMPSON,  SIR 
BENJAMIN. 

Ru'minant,  any  cud-chewing  animal. 
The  animals  belonging  to  this  class  are  grass 
and  herb-eating  forms,  as  the  cow,  camel, 
deer,  giraffe  and  sheep.  Those  living  in  a 
wild  state  are  the  favorite  prey  of  large 
flesh-eating  animals.  In  order  to  crop  their 
food  they  must  go  into  open,  exposed  places; 
but,  as  mastication  is  a  long,  tedious  process, 
they  retire  to  the  shelter  of  concealed  posi- 
tions to  ruminate  or  chew  their  food  prop- 


Stomach   of   sheep,     (a)  (Esophagus;    (c)    rumen    or 

paunch;  (/)  abomasum    or    reed;  (6)  beginning  of 

duodenum. 

erly.  The  process  of  chev.-ing  the  cud  cannot 
be  understood  without  considering  the  com- 
plex stomach  of  these  animals.  It  consists 
of  four  compartments :  the  paunch,  the  retic- 
ulum  or  honeycomb  bag,  the  manyplies  and 
the  true  stomach.  The  food  when  first  swal- 
lowed is  in  the  form  of  a  coarse  pellet  which 
pushes  aside  a  fold  in  the  wall  of  the  oesoph- 
agus and  goes  into  the  paunch.  There  it  is 
softened  and  passed  into  the  reticulum, 
where  it  is  moulded  into  pellets  of  convenient 
size,  which  are  passed  up  the  oesophagus  into 
the  mouth  by  a  process  the  opposite  of 
swallowing.  Here  they  are  carefully  masti- 
cated and  mixed  with  saliva  and  then  swal- 
lowed again.  The  pellet  is  now  smooth  and 
fine ;  instead  of  pushing  aside  the  fold  in  the 
wall  of  the  oesophagus,  it  is  guided  by  it  into 
the  third  stomach  or  manyplies.  This  acts 
partly  as  a  strainer  through  which  the  food 
passes  into  the  fourth  compartment  or  true 
stomach.  Glands  in  the  walls  of  this  part 
secrete  gastric  juice  and  digestion  is  carried 
forward.  The  camels  differ  from  other 
ruminants  in  having  no  third  stomach. 

Runeberg  (roo'ne-ber'y'),  Johann  Ludvig, 
the  national  poet  of  Finland  and  the 
greatest  poet  who  has  written  in  Swedish, 
was  born  at  Jacobstad,  Finland,  Jan.  5, 
1804.  His  beautiful  epic  idyl  of  The  Elk- 
Hunters  appeared  in  1832,  followed  soon  by 
Christmas  Eve  and  Hanna.  Others  of  his 
best  works  are  King  Fjalar  and  Ensign  Stals' 
Stories,  the  opening  poem  of  which,  Our 
Land,  Our  Land,  has  been  chosen  as  the 
national  song  of  Finland.  His  poems 
embody  the  deepest  feelings  of  the  dual  peo- 
ple of  Finland,  of  the  Finns  no  less  than  of 
the  descendants  of  the  Swedish  immigrants. 
Runeberg  died  at  Borga,  May  6,  1877.  See 
E.  W.  Gosse's  Northern  Studies. 

Run'ner,  a  general  name  given  to  leafless 
branches  sent  out  from  the  main  body  of  the 
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plant,  which  take  root  and  produce  new  plants. 

Ru'pert,  Prince,  1619-1682,  third  son  of 
Frederick  V,  the  Elector  Palatine,  and  Eliza- 
beth, daughter  of  James  I  of  England.  He 
studied  at  Leyden  and  served  in  the  Thirty 
Years'  War  till  he  was  taken  prisoner.  In 
1642  he  went  to  England  in  time  to  take  part 
in  the  Civil  War.  For  the  next  three  years  the 
Mad  Cavalier  was  the  life  of  the  Royalist 
cause,  winning  battles  by  his  resistless  charges, 
only  to  lose  them  by  too  headlong  pursuit.  In 
1645  he  surrendered  Bristol  after  a  three 
weeks'  siege.  This  so  angered  Charles  that 
he  sent  him  his  passport  to  leave  the  king- 
dom. A  court-martial,  however,  cleared  him 
of  all  blame  and  he  again  became  general  of 
his  uncle's  forces,  only  to  surrender  to  Fairfax 
the  following  June.  In  1648  he  became 
admiral  of  the  part  of  the  English  fleet  that 
remained  true  to  the  king.  In  1651  most  of 
his  vessels  were  lost  in  a  battle  with  Blake. 
Rupert  escaped  to  the  West  Indies,  where  he 
led  a  buccaneering  life.  He  went  back  to 
Europe,  after  the  restoration  and  served  with 
Monk  against  the  Dutch.  His  last  ten  years 
he  spent  in  study.  He  improved  the  art  of 
mezzotint,  discovered  an  improved  gun- 
powder, invented  the  composition  known  as 
prince's  metal  and,  perhaps,  the  curious  glass- 
bubbles  called  Prince  Rupert's  drops.  He  was 
a  founder  of  the  Hudson  Bay  Company  and  of 
the  Royal  Society.  See  Lord  Ronald  Gower's 
Rupert  of  the  Rhine. 

Rupert's  Land.  See  CANADA,  HUDSON 
BAY  COMPANY  and  NORTHWEST  TERRITORIES. 

Ru'rik,  a  Scandinavian  adventurer,  who 
in  862  A.  D.  became  ruler  or  overlord  of  a 
part  of  Russia,  with  his  court  at  Novgorod, 
sometimes  styled  the  founder  of  the  Russian 
monarchy:  the  Rurik  dynasty  gave  67  rulers 
to  Russia  and  lasted  736  years  (to  1598).  The 
seventh  of  the  line  (Vladimir  I,  the  Great)  in- 
troduced Christianity;  Ivan  the  Great  unified 
the  kingdom  and  first  assumed  the  title  of 
czar.  See  ROMANOFF,  HOUSE  OF. 

Rush,  Benjamin,  1745-1813,  was  born  near 
Philadelphia.  He  .graduated  at  Princeton  in 
1760,  studied  medicine,  and  became  professor 
of  chemistry  in  the  Philadelphia  Medical  Col- 
lege. Dr.  Rush  was  a  member  of  the  conti- 
nental congress  and  a  signer  of  the  Declara- 
tion of  Independence.  He  was  a  founder  of 
Philadelphia  Dispensary,  the  first  in  Amer- 
ica, and  of  the  College  of  Physicians,  and  was 
given  several  medical  professorships  besides 
the  one  at  Philadelphia.  During  the  yellow- 
fever  epidemic  of  1793,  he  was  very  successful 
in  his  treatment.  In  1799  Rush  became 
treasurer  of  the  United  States  Mint.  Among 
his  writings,  were  Medical  Inquiries  and  Obser- 
vations, Essays  and  Diseases  of  the  Mind. 

Rural  Credits.  The  Rural  Credits  Bill 
became  a  law  May  4,  1916.  Its  purpose  is  to 
provide  the  farmer  with  capital  at  a  low  rate 
on  long  time.  For  that  purpose  it  established 
Farm  Loan  Banks,  capitalized  by  the  govern- 
ment. A  farmer  desiring  to  obtain  a  mortgage 


invests  5%  of  the  amount  of  his  loan  in  the 
stock  of  a  Farm  Loan  Association  made  up  of 
10  or  more  farmers  wishing  to  borrow.  The 
Associations  automatically  take  up  the  stock 
of  the  banks  as  the  number  of  mortgages  in- 
creases. The  whole  system  is  under  the  con- 
trol of  a  Farm  Loan  Board  consisting  of  the 
Secretary  of  the  Treasury  and  4  others  ap- 
pointed by  the  president. 

Rus'kin,  John,  born  at  London,  Feb.  8, 
1819,  the  only  child  of  a  wealthy  wine-mer- 
chant. He  took 
his  degree  at 
Oxford  in  1842, 
and  studied 

Eainting  under  Cop- 
;y.     The   story  of 
the    earlier   years 
of  his  life  has  been 
told    by    himself 
4n  Prceterita,  one  of 
£the  most  charming 
|  autobiographies    in 
;  any    language.      In 
1843  came  the  first 

JOHN 

treated  the  principles  of  art  in  an  independ- 
ent and  even  revolutionary  way.  Though 
greatly  opposed  at  first,  Ruskin's  views  have 
largely  determined  the  character  of  later 
English  art.  In  1849  appeared  The  Seven 
Lamps  of  Architecture  and  two  years  later 
The  Stones  of  Venice.  The  titles  of  Ruskin's 
books  often  give  no  indication  of  the  sub- 
ject. Notes  on  the  Construction  of  Sheepfolds 
deals  with  church-discipilne ;  The  Crown  of 
Wild  Olive  consists  of  four  essays  on  work, 
traffic,  war  and  the  future  of  England; 
Sesame  and  Lilies,  lectures  on  good  litera- 
ture; The  Queen  of  the  Air,  on  the  Greek 
myths  of  cloud  and  storm ;  Ethics  of  the  Dust, 
lectures  on  crystallization.  From  1869  to 
1879  Ruskin  was  professor  of  art  at  Oxford. 
Ruskin  is  noted  for  his  splendid  style,  which 
for  eloquence,  power  and  richness  hardly  has 
any  equal.  In  art  he  tells  us  that  he  aimed 
to  set  forth  the  "supremacy  of  five  great 
painters,  despised  till  he  spoke  of  them  — • 
Turner,  Tintoret,  Luini,  Botticelli  and  Car- 
paccio."  His  Munera  Pulveris  deals  with 
political  economy,  on  which  he  wrote  from 
an  independent  point  of  view.  See  Cook's 
Studies  on  Ruskin.  He  died  at  Brantwood, 
in  the  English  lake-region,  Jan.  20,  1900. 

Rus'sell,  John,  Earl,  English  statesman, 
was  born  on  Aug.  18,  1792,  at  London,  the 
third  son  of  the  duke  of  Bedford.  He  studied 
at  Edinburgh,  and  entered  Parliament  in 
1813.  I n  1 8 30  the  Liberals  came  into  power , 
and,  though  Russell  was  not  a  member  of  the 
cabinet,  he  was  one  of  four  who  framed  the 
first  reform-bill.  In  1835  he  became  home- 
secretary  and  leader  of  the  house  of  com- 
mons, and  introduced  most  of  the  important 
bills  passed  at  this  time.  In  1839  he  became 
colonial  secretary.  In  1846  Russell  became 
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prime  minister.  Famine  and  rebellion  in 
Ireland  and  troubles  in  England  beset  the 
ministry,  which  fell  in  1852.  In  1859  he 
became  foreign  secretary,  an  office  which  he 
held  for  six  years.  Among  the  features  of 
his  management  of  affairs  were  England/s 
unfriendly  tone  toward  the  United  States  in 
the  Trent  affair,  her  taking  part  in  the  Mexi- 
can expedition,  the  interference  with  Russia 
in  favor  of  Poland  and  the  friendly  feeling 
of  England  for  Denmark  during  the  Schles- 
wig-Holstein  War.  In  1865  Lord  John,  now 
Earl  Russell,  became  prime  minister  for  the 
second  time,  but  kept  in  power  only  for  a 
year.  He  died  on  May  28,  1878.  See  Spen- 
cer Walpole's  Life  of  Lord  John  Russell. 

Russell  of  Killowen,  Baron  Charles, 
distinguished  British  -jurist  and  statesman, 
was  born  at  Newry,  Ireland,  Nov.  10,  1833, 
and  died  at  London,  Aug.  10,  1900.  Edu- 
cated at  Trinity  College,  Dublin,  he  began 
his  career  as  a  parliamentary  leader-writer, 
and  was  called  to  the  bar  in  1859.  From 
1880  to  1885  he  represented  Dundalk  and 
from  1885  to  1894  South  Hackney  in  the 
house  of  commons,  and  twice  was  attorney- 
general  in  Gladstone's  administration. 
Though  a  Liberal  and  an  ardent  Home- 
Ruler,  his  political  aspirations  were  subor- 
dinate to  love  of  his  profession,  of  which  he 
became  a  great  ornament.  He  was  knighted 
in  1886.  As  a  sound  lawyer,  acute  cross- 
examiner  and  persuasive  advocate,  Sir 
Charles  long  was  without  a  rival  at  the  bar. 
In  1889  he  increased  his  reputation  by  his 
masterly  oration  at  the  Parnell  Commission, 
where  he  was  counsel  for  the  great  Irish 
leader.  He  was  one  of  the  English  counsel 
in  the  Bering  Sea  arbitration,  and  also 
served  on  the  Venezuelan  boundary  arbi- 
tration tribunal.  In  1896  he  visited  the 
United  States  and  delivered  an  address  on 
international  arbitration  before  the  Ameri- 
can Bar  Association.  In  1894  he  was 
appointed  a  lord-of-appeal  in  ordinary,  with 
a  life  peerage,  and  later  succeeded  Lord 
Coleridge  as  lord  chief-justice  of  England. 

Russell,  William,  Lord,  an  English 
patriot,  was  born  on  Sept  29,  1639.  He 
studied  at  Cambridge  and  then  traveled 
for  a  time  on  the  continent.  In  1669  he 
married  Lady  Rachel  Wriothesley.  In  1674 
he  spoke  in  the  house  of  commons,  of  which 
he  had  been  a  silent  member  since  the 
restoration,  against  the  doings  of  the  Ca- 
bal, the  famous  advisers  of  Charles  II. 
From  this  time  he  was  a  leader  of  the  com- 
mons. He  believed  in  the  popish  plot  and 
carried  up  to  the  house  of  lords  the  bill  to 
shut  out  the  duke  of  York  from  the  throne. 
Russell,  Essex  and  Sidney  (q.  v.)  were 
arrested  on  suspicion  of  having  taken  part 
in  the  Rye  House  plot  (q.  v.).  By  means  of 
infamous  witnesses  and  a  packed  jury  he  was 
found  guilty.  His  father's  offer  of  $500,000 
for  his  life  was  refused;  he  would  not  accept 
a  plan  made  for  his  escape ;  and  on  July  2 1 , 


1 683 ,  he  was  beheaded.  Pity  for  his  judicial 
murder  and  the  letters  of  his  noble  wife,  who 
at  his  trial  appeared  at  court  as  his  secretary, 
have  served  to  keep  his  memory  fresh  as  a 
Christian  hero.  See  the  Letters  of  Lady 
Russell  and  Life  by  Lord  John  Russell. 

Russell,  William  Clark,  English  nov- 
elist, was  born  at  New  York,  Feb.  24,  1844. 
He  is  the  son  of  Henry  Russell,  who  com- 
posed Cheer,  Boys,  Cheer;  There's  a  Good  Time 
Coming;  A  Life  on  the  Ocean-Wave.  Young 
Russell  went  to  sea  at  13,  and  served  eight 
years.  Since  that  time  he  has  been  an  Eng- 
lish newspaper  writer  and  novelist.  His 
sea-tales  -ank  with  those  of  Marryat  and 
Cooper,  and  are  deservedly  popular.  Among 
them  are  Jack's  Courtship,  My  Shipmate 
Louise,  The  Wreck  of  the  Grosvenor,  A  Sail- 
or's Sweetheart  and  An  Ocean-Tragedy. 

Russia  (rush' a),  Empire  of,  covers  a 
large  part  of  eastern  Europe  and  northern 
and  central  Asia,  a  territory  more  than 
twice  as  large  as  Europe.  Its  main  divisions 
are  European  Russia,  with  less  than  a 
fourth  of  the  whole  area  but  with  three 
fourths  of  the  population:  Finland,  Poland, 
Siberia,  Caucasia,  Turkestan  and  the  Trans- 
caspian  region,  besides  the  dependent  coun- 
tries of  Khiva  and  Bokhara. 

Area  and  Seaboard.  The  entire  area  of 
the  empire  is  8,647,657  square  miles,  one 
seventh  of  the  land-surface  of  the  globe. 
This  includes  (besides  European  Russia) 
Poland,  Finland,  the  Caucasus,  Trans- 
caucasia, Turkestan,  Siberia,  the  Transcas- 
pian  and  the  Amur  region.  The  Arctic 
Ocean  made  up  the  whole  Russian  sea- 
board, till,  at  the  end  of  the  i7th  cen- 
tury, she  won  the  Baltic  and  Black  Sea 
shores.  On  the  north  the  Arctic  Ocean 
and  White,  Kara,  Bering  and  Okhotsk 
Seas  are  valuable  for  fishing  and  hunting, 
but  these  coasts  are  frozen  a  great  part  of 
the  year,  and  Nova  Zembla  and  the  other 
islands  are  uninhabited.  Vladivostok,  at 
the  head  of  the  Gulf  of  Peter  the  Great  on 
the  Japanese  Sea,  is  one  of  the  finest  road- 
steads in  the  world.  The  chief  Russian  sea 
is  the  Baltic  with  the  Gulfs  of  Finland, 
Bothnia  and  Riga,  on  which  are  four  of 
the  five  chief  seaports — Petrograd,  Revai, 
Libau  and  Riga.  The  Sea  of  Azov  is  tlie 
great  gulf  of  the  Black  Sea,  whose  main 
ports  are  Odessa,  Batum  and  Taganrog. 
The  Caspian  Sea  furnishes  fish  for  all  Russia; 
into  it  falls  the  largest  river  of  Europe,  the 
Volga. 

Surface  and  Drainage.  Caucasus,  Fin- 
land, Poland,  Siberia  and  Turkestan  are 
described  under  these  heads.  A  plain  700 
miles  wide  crosses  European  Russia  from 
southwest  to  northwest.  The  Urals,  a 
series  of  ranges  running  southwest  to  north- 
east, are  highest  at  Mt.  Iremel  —  4,680  feet. 
The  Niemen,  Dwina,  Neva,  Onega  and 
North  Dwina  rivers  have  their  sources  in 
the  broad,  central  plain  and  in  general  flow 
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northwest,  while  the  Dnieper,  Don  and 
Volga  rise  in  the  same  plain  but  flow  south- 
east. The  three  other  large  rivers  are  the 
Vistula,  Dniester  and  Prutb.  The  head- 
waters of  some  of  these  rivers  have  been 
connected  by  canals,  as  the  Volga  and  Neva, 
so  that  now  Petrograd  stands  not  only  at 
the  mouth  of  the  Neva  but  at  the  real 
mouth  of  the  great  Volga  basin.  The  tun- 
dras of  the  Arctic  shore  are  in  the  main 
covered  with  mosses  and  lichens  South  of 
the  tundras  are  forests  of  evergreens,  and 
south  of  these,  forests  of  oak,  birch  and 
hornbeam.  Still  further  south  are  the 
Russian  steppes  or  prairies. 

Population.  The  population  in  1909  was 
160,095,200,  distributed  in  the  six  great 
territorial  divisions  of  the  empire  as 
follows:  European  Russia  116,505,500; 
Poland  11,671,800;  Caucasia  11,392,400; 
Siberia  7,878,500;  Central  Asian  Prov- 
inces 9,631,300;  and  Finland  3,015,700. 
Of  the  population  it  is  estimated  that 
66  per  cent,  are  Russian  Slavs:  seven  per 
cent.  Poles;  five  per  cent  Finns;  nine  per 
cent.  Turco-Tartars;  three  per  cent.  Jews. 
A  recent  partial  census  shows  that  the 
number  of  Jews  in  Russia  exceeds  5,000,- 
ooo.  The  chief  cities  are  Petrograd  the 
capital  (population,  with  suburbs,  1,870,- 
ooo),  Moscow  (1,468,563),  Warsaw  (764,- 
054),  Odessa  (520,000),  Kiev  (320,000), 
Lodz,  Poland  (393,526)  and  Riga  (318,400). 
Prior  to  the  revolution  of  1917,  class  distinc- 
tions between  the  nobility,  the  clergy,  the 
merchants,  the  professional  man  and  the  peas- 
ants were  very  sharply  drawn.  The  peasants 
comprised  three-fourths  of  the  population  and 
included  the  former  serfs.  They  were  poor, 
ignorant  and  overworked. 

Climate.  The  wide  expanse  of  the  em- 
pire presents  great  diversities  of  climate. 
North  of  latitude  67°  is  the  polar  region. 
Between  that  parallel  and  57°  the  mean 
temperature  varies  from  32°  to  40°,  the 
mercury  going  to  30°  below  zero  in  winter. 
In  the  temperate  region  between  57°  and 
50°  the  mean  annual  temperature  varies 
from  40°  to  50°,  while  in  the  warm  sotithern 
region  the  mercury  often  reaches  100°  in 
summer,  though  the  winter  often  shows 
extreme  cold  with  heavy  snows. 

Mineral  Resources.  Russia  is  rich  in 
minerals  of  all  kinds.  Gold  is  found  in  the 
Urals  and  Siberia;  silver  and  lead  in  Siberia, 
the  Kirghiz  steppes,  Caucasia  and  Finland; 
platinum  in  the  Urals;  zinc  in  Poland;  tin 
in  Finland;  cobalt  and  manganese  in  Cau- 
casia; while  iron  is  abundant  in  most  parts 
of  the  empire.  Salt  is  got  from  the  southern 
lakes;  coal  from  Poland  and  about  the  Den 
River  and  other  parts  of  Russia;  and  petro- 
leum in  Baku. 

Agriculture.  In  European  Russia,  ex- 
clusive of  Poland,  the  arable  land  is  esti- 
mated at  401,435,000  acres;  there  are  474,- 
000,000  acres  of  forest  and  191,473,000  of 


grazing-land.  Of  the  whole  area  36  per 
cent,  belongs  to  the  state,  the  imperial 
family,  towns  etc.;  42  per  cent,  to  the 
peasants;  and  47  per  cert,  to  private  owners. 
In  1906  the  area  devoted  to  crops,  includ- 
ing European  Russia,  Poland  and  Asiatic 
Russia,  was:  cereals  228,791,000  acres; 
potatoes  10.095,000;  meadows  89,143,000. 
The  production  for  the  year  1910  was: 
wheat,  European  Russia,  699,413,000 
bushels;  Asiatic  Russia  76,282,000  bushels; 
rye  867,622,000  bushels;  barley  458,992,- 
ooo  bushels;  oats  1,045,991,000  bushels. 
Root-crops,  including  sugar-beets,  are  abun- 
dant. Cotton  is  raised  in  Turkestan  and 
other  provinces;  also  tobacco  and  silk.  In 

1910  the  number  of    horses  was  33,166,000, 
cattle  50,588,000,  sheep  and  goats  79,166,- 
ooo. 

Manufactures.  Russia  did  not  become  a 
manufacturing  nation  to  any  great  extent 
until  the  serfs  were  freed.  Her  manufactures 
now  amount  to  $1,460,000,000  annually.  In 

1911  there     were     15,721     manufacturing 
establishments,    employing    1,951,955    men 
and  women.     The  chief    branches  of  indus- 
try include   textiles,    sugar,    leather,    wood 
and  paper. 

Commerce  and  Transportation.  Wheat  and 
other  grain-products,  together  with  ani- 
mals, head  the  list  of  exports.  In  1909  the 
value  of  exports  was  1,427,300,000  rubles, 
and  of  imports  909,300,000  rubles.  Inland 
trade  is  much  helped  by  the  great  yearly 
fairs  at  Nijni- Novgorod,  Kharkoff  and  other 
cities.  Trade  is  carried  on  in  great  part 
by  means  of  the  great  network  of  rivers, 
besides  which  there  are  45,078  miles  of  rail- 
road. The  government  owns  more  than 
half  of  the  roads.  The  Siberian  railway 
(q.  ».),  completing  the  line  from  Petrograd 
to  the  Pacific  coast,  with  its  branches 
extends  over  6,000  miles,  and  was  built  in 
ten  years  at  a  total  cost  of  about  four  hun- 
dred million  dollars.  There  are  55,000 
miles  of  navigable  rivers,  beside  507  miles 
of  canals  and  711  miles  of  canalized  rivers. 

Education.  Most  of  the  schools  are  under 
the  ministry  of  public  instruction,  though 
many  special  schools  are  under  separate 
ministers.  The  total  contribution  for  edu- 
cation in  1911  was  121,030,167  rubles, 
about  5,000,000  being  for  universities.  There 
are  universities  at  St.  Petersburg  (8,955 
students),  Moscow  (10,087),  Kharkov  (4,473), 
Kiev  (5, 208),  Kazan  (3,049),  Odessa  (3,195), 
Yuriev  or  Dorpat  (2,699),  Tomsk  (1,295), 
Warsaw  (1,328),  and  Saratov  (107).  Total 
number  of  students,  40,396  (in  1910).  Accord- 
ing to  the  latest  report  (1911),  the  total  num- 
ber of  all  schools  in  the  Russian  Empire  (high, 
middle,  special  and  primary)  was  112,549, 
,  attended  by  6,234,525  pupils. 

Army.  With  a  population  of  nearly  95 
millions  of  Russians  and  48  millions  of 
other  races,  it  is  possible  for  Russia  to 
raise  immense  armies.  Military  service  is 
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compulsory,  service  beginning  at  21  and 
extending  to  the  close  of  the  43rd  year. 
The  peace-strength  of  the  army  is  1,200,- 
ooo  and  the  war-footing  about  4,000,000. 

Navy.  Russia's  navy  was  largely  de- 
stroyed in  the  war  with  Japan.  The  present 
strength  includes  6  battleships,  with  4 
building  and  2  projected,  14  cruisers,  7 
torpedo-gunboats,  66  destroyers  and  33 
building,  50  torpedo-boats  and  22  sub- 
marines. 

Government.  Previous  to  the  revolution  of 
1917  the  government  was  nominally  a  consti- 
tutional monarchy,  but  the  whole  power  was 
centered  in  the  emperor  whose  will  alone  was 
law.  On  Aug.  6,  1905,  an  elective  state- 
council  (Duma)  was  created,  and  a  law 
was  promulgated  granting  to  the  people 
the  firm  foundations  of  public  liberty,  based 
on  principles  of  the  inviolability  of  person 
and  freedom  of  conscience,  speech,  assembly 
and  association,  and  providing  that  no  law 
shall  come  into  effect  without  the  approval 
of  the  Duma.  The  Duma  consisted  of  mem- 
bers elected  for  five  years  and  representing 
the  provinces  and  the  greatest  cities:  Petro- 
grad,  Moscow,  Warsaw,  Kiev,  Lodz,  Odessa 
and  Riga  (law  of  1907).  Under  a  man- 
ifesto and  ukases,  published  in  March 
of  1906,  the  Council  of  the  Empire  con- 
sisted of  an  equal  number  of  elected  mem- 
bers and  members  nominated  by  the  em- 
peror. The  Council  of  the  Empire  and  the 
Duma  had  equal  legislative  powers  and  the 
same  right  of  initiative  in  legislation  and 
of  addressing  questions  to  the  ministers. 

The  administration  of  the  empire  was  still 
intrusted  to  four  boards  or  councils.  These 
were  (i)  the  Council  of  the  Ministers,  which 
consisted  of  a  president  and  an  unlimited 
number  of  members  appointed  by  the  emperor 
which  has  advisory  power  in  matters  of  legis- 
lation but  no  power  to  change  laws  of  the 
realm;  (2)  the  Ruling  Senate,  which  promul- 
gated the  laws  and  also  was  the  high  court  of 
justice  for  the  empire;  (3)  the  Holy  Synod,  to 
which  was  committed  the  superintendence  of 
religious  affairs;  and  (4)  the  Committee  of 
Ministers,  which  consisted  of  all  the  ministers 
or  heads  of  departments  and  other  function- 
aries, and  of  which  the  privy  councilor  was 
president. 

Russia  was  divided  into  governments,  each 
ruled  by  a  governor;  Finland  alone  had  a 
representative  government.  But  in  most 
parts  of  Russia  there  was  considerable  local 
self-government.  Though  Russia  had  trial 
by  jury  this  did  not  apply  to  political  cases  and 
every  year  from  15,000  to  20,000  prisoners 
were  exiled  to  Siberia,  many  without  trial. 
The  revolution  began  in  Petrograd,  March  9, 
1917,  with  peaceful  demonstrations  against  the 
corrupt  management  by  the  czar's  government 
of  the  food  supply  of  the  capital.  The  object 
of  this  mismanagement  was  to  play  into  the 
hands  of  the  Germans  by  weakening  the 
fighting  power  of  the  nation.  Five  days  later 


the  Romanoff  dynasty  came  to  an  end  by 
the  abdication  of  the  Czar.  All  political 
exiles  were  recalled,  the  Jews  and  other  nation- 
alities were  given  complete  freedom  and  the 
posts  of  governors  in  the  provinces  were  taken 
over  by  the  leaders  of  the  district  assemblies. 

History.  The  Russians  are  Slavs,  and 
conquered  Russia  from  the  west,  fighting 
eastward  from  the  Baltic.  However,  the 
name  of  Russes  was  first  given  to  Norse 
warriors  who  yearly  passed  through  these 
Slav  lands  on  their  way  to  enter  the  Byzan- 
tine emperor's  service  at  Constantinople. 
These  captains  seem  to  have  been  asked  to 
protect  the  Slavs,  and  one  of  them,  Rurik, 
with  three  of  his  brothers,  settled  there. 
Vladimir  (980-1015)  was  baptized  a  Chris- 
tian, and  soon  after  his  death  Kieff,  the 
"mother  of  the  Russian  towns,"  rivaled 
Constantinople  in  greatness.  Under  Yaro- 
slav,  who  gained  control  of  most  of  the 
Russian  towns  and  died  in  1054,  the  first 
written  Russian  law  was  compiled.  Dur- 
ing the  next  200  years  the  Russians  steadily 
conquered  eastward.  Towns  and  colonies 
were  founded,  which  in  reality  were  free 
republics,  the  only  bonds  between  the 
different  cities  being  those  of  language, 
race,  religion  and  the  unwritten  law  that 
the  prince  who  was  asked  to  defend  a  town 
should  be  a  descendant  of  Yaroslav.  In 
this  period  the  trading  cities  of  Novgorod, 
Pskov  and  Smolensk  rose  to  importance. 
Slavery  existed,  though  the  workers  of  the 
soil  were  its  owners,  the  slaves  either  being 
prisoners  of  war  or  those  who  remained  in 
a  servant's  position  for  more  than  a  year. 
In  these  years  also  the  boyars,  the  chief 
warriors,  began  to  gain  power,  settling 
the  peasants  on  free  lands  and  making  them- 
selves their  landlords.  Andrei  Bogalubski 
(1157-74)  was  the  prince  who  changed  the 
center  of  gravity  of  Russia  from  Kieff  to 
the  region  where  Moscow  was  afterwards 
founded.  He  built  the  city  of  Vladimir,  and 
plundered  and  burnt  Kieff  in  1169.  Soon 
Nijni- Novgorod  was  founded  as  a  rival  of 
Novgorod,  and  this  region,  the  home  of  the 
Great  Russians,  grew  powerful, 

In  1224  the  Mongols  and  Tartars,  who 
under  Genghis  Khan  had  conquered  Man- 
churia, North  China,  Turkestan  and  Bo- 
khara, won  a  decisive  battle  against  the 
Russians  on  Kalka  River.  From  this  time 
Russian  princes  paid  tribute  to  the  khan; 
their  courts,  which  now  had  an  eastern 
appearance,  were  surrounded  by  Tartars 
and  Mongols;  and  it  was  with  Mongol  help 
and  armies  that  the  rich  rulers  of  Moscow 
reduced  to  their  rule  the  formerly  inde- 
pendent principalities  around  them.  The 
Mongol  conquest  threw  Russia  200  years 
behind  the  civilization  of  the  rest  of 
Europe,  and  gave  Poland,  Lithuania  and 
Livonia  a  chance  to  rise  into  power. 

It  was  in  the  i4th  century  under  the 
leadership  of  Moscow  that  the  Russians 
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first  tried  to  throw  off  the  Mongol  yoke. 
Dimitri  Donskoi  (1359-89)  fought  an  in- 
decisive battle  at  Kulikovo,  followed  the 
next  year  by  the  Mongols  for  the  last  time 
storming  Moscow,  burning  it  and  killing 
24,000  of  its  people.  Ivan  III  (1462-1505) 
was  the  first  prince  of  Moscow  to  call  him- 
self Ruler  of  all  Russia.  He  conquered 
Novgorod,  and  refused  to  pay  further 
tribute  to  the  khan.  A  Tartar-Mongol  army 
of  150,000  men,  sent  to  punish  him,  met  the 
Russians  on  the  Oka,  and  after  a  nine 
months'  encampment  retreated  without 
fighting,  and  Russia  again  was  free. 

Ivan  IV,  Ivan  The  Cruel,  was  the  first 
to  take  the  title  of  tsar,  and  was  Russia's 
first  absohite  ruler.  When  at  three  he 
came  to  the  throne,  the  boyars  were  all- 
powerful,  and  a  struggle  was  forced  upon 
him,  in  which  he  was  successful.  Under 
Ivan's  feeble  son  Feodor  (1584-98)  the 
regent  Boris  Godunoff  forbade  the  peasants 
to  leave  the  estates  on  which  they  worked 
and  thus  sowed  the  seed  which  grew  into 
the  serfdom  that  cursed  the  country  for 
the  next  270  years.  This  regent  murdered 
Ivan's  son  Dimitri.  On  Godunoff's  death 
a  runaway  monk,  who  lived  for  some  time 
among  the  Cossacks  ("free  men"),  imposed 
himself  on  Russia  as  the  murdered  Dimitri. 
His  assassination  at  the  end  of  a  short 
reign  was  followed  by  the  conquest  of  the 
czardom  by  Sigismund  of  Poland.  The 
country  was  freed  by  a  general  rising, 
started  by  Minin,  a  Nijni-Novgorod  mer- 
chant, and  aided  by  the  Cossacks.  The 
Poles  were  driven  out,  and  Mikhail  Roma- 
nov (1612-45),  whose  grandmother  was 
Ivan's  first  wife,  was  chosen  ruler.  (See 
ROMANOFF,  HOUSE  OF.) 

In  the  reign  of  Alexis  (1645-76)  Russia, 
chiefly  by  the  aid  of  the  Cossacks,  at  last 
gained  the  upper  hand  in  the  long  struggle 
with  the  rival  Slav  power  of  Poland.  Up 
to  the  reign  of  Peter  the  Great  (1689-1725) 
the  country  had  in  many  respects  been 
Mongol;  this  able  ruler,  who  first  called 
himself  emperor  and  founded  the  new  cap- 
ital of  St.  Petersburg,  made  it  European. 
He  improved  the  army,  started  mining  and 
manufactures,  imported  fine  breeds  of 
cattle,  set  up  schools,  and  dug  Russia's 
great  system  of  canals.  The  ministers, 
Menschikoff  under  Catherine  I  and  Dol- 
goruki  under  Peter  II,  were  the  real  rulers 
of  those  reigns.  The  power  of  the  German 
party  under  Anne  (1730-40)  and  Ivan 
(1740-41)  was  lost  on  the  accession  of 
Elizabeth  (1741-62).  Peter  III,  who  by 
sending  his  army  to  the  support  of  Fred- 
erick the  Great  against  Austria  saved 
Prussia  from  dismemberment,  was  de- 
throned by  Catherine  II  (1762-96),  whose 
wars  and  the  first  partition  of  Poland 
widened  Russia's  domains  in  all  directions. 
The  excessive  tyranny  of  Paul  I  (1796- 
1801)  brought  about  his  murder.  In  the 


reign  of  Alexander  I  (1801-25),  the  famous 
friend  and  enemy  of  Napoleon,  took  place 
the  French  invasion  and  the  burning  of 
Moscow.  Under  Nicholas  I  (1825-55),  was 
fought  the  Crimean  War.  Alexander  II 
(1855-81)  freed  the  serfs  and  initiated  many 
other  reforms,  which  were  brought  to  a 
sudden  close  by  the  insurrection  of  Poland 
(1863)  and  the  rise  of  the  Nihilists,  who 
assassinated  him  on  March  13,  1881.  The 
reign  of  Alexander  III  (1881-94)  was 
marked  by  the  famine  of  1890-91  and  the 
crusade  against  the  Jews,  who  were  ordered 
to  leave  Moscow,  Warsaw  and  other  cities 
and  go  back  to  their  native  provinces.  Nich- 
olas II  (q.  t>.),  the  former  emperor,  ascended 
the  throne  on  the  death  of  his  father, 
Nov.  i,  1894.  His  reign  was  marked  by 
the  war  with  Japan,  which  began  on  Feb. 
7,  1904,  and  closed  on  Aug.  29  1905.  (bee 
JAPAN.)  The  result  was  disastrous  to 
Russia.  She  lost  375,000  men  in  battles 
on  land  and  sea,  her  navy  was  destroyed, 
and  in  settlement  she  surrendered  to  Japan 
her  rights  in  Manchuria  and  ceded  half  of 
Sakhalin.  (See  RUSSO-JAPANESE  WAR.) 
Then  followed  a  revolt  against  the  government, 
resulting  in  the  establishment  of  the  Duma. 
In  1917  came  the  revolution  which  deposed  the 
czar  and  set  up  a  democratic  government  and 
Russia  entered  upon  an  entirely  new  phase  of 
her  career.  See  Rambaud's  Plistory  of  Russia. 

Rus'sian  Hymn.  Music  by  Alexis  Lwoff 
(1799-1870).  English  version  by  Henry 
Fothergill  Chorley.  (1808-72).  However 
great  the  merits  of  Lwoff  as  violinist,  com- 
poser and  writer  on  musical  topics,  his  chief 
fame  rests  upon  the  composition  of  the 
Russian  national  hymn.  It  has  been  enthu- 
siastically received  and  adopted  by  the 
Russian  people  as  a  noble  expression  of 
patriotic  feeling  and  its  usefulness  as  a 
hymn  for  religious  worship  is  second  only 
to  its  service  as  a  national  song. 

Rus'so-Jap'anese  War,  The,  of  1904-1905 
has  great  military  interest.  It  not  only 
tested  the  strength  of  two  powers,  with  sur- 
prising results  but  it  tested  modern  weap- 
ons of  naval  warfare  in  a  unique  way. 
Moreover,  it  marks  a  great  era  in  the  na- 
tional life  of  Japan;  and  seems  to  presage 
general  awakening  of  Asia.  It  concerned 
England  very  directly  by  relieving  her  of 
anxiety  about  India,  and  by  the  fact  that 
she  was  Japan's  ally,  bound  by  a  treaty  of 
1902  to  assist  Japan  if  a  third  power  should 
interpose  in  the  hostilities.  It  affected  Amer- 
ica vitally,  because  of  the  close  vicinity  both 
of  Japan  and  Russia  to  the  American  shores. 

!•"  1894  Japan  had  been  robbed  of  the 
greater  part  of  the  fruits  of  her  victory  over 
China  by  the  ultimatum  of  Germany,  France 
and  Russia,  which  demanded  that  she  should 
withdraw  from  the  Liaotung  Peninsula. 
Japan  submitted,  but  silently  worked  until 
she  had  preDared  a  first-class  army  and  navy. 
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In  1902  Russia  agreed  to  withdraw  her 
troops  by  instalments  from  Chinese  terri- 
tory. She  violated  her  agreement.  In  1903 
Japan  made  certair  proposals  for  a  good 
understanding  with  Russia.  During  the 
negotiations  which  followed  Russia  strength- 
ened her  army  in  Manchuria  and  her  navy 
in  the  East.  On  February  6th,  1904,  Japan 
broke  off  negotiations  and  recalled  her  min- 
ister from  Russia. 

Japan  struck  the  first  blow  by  a  torpedo 
attack  upon  the  Russian  squadron  which  lay 
in  the  outer  roadstead  of  Port  Arthur  (Feb- 
ruary 8th).  This  attack  was  followed  by  a 
bombardment  at  long  range  by  the  fleet 
of  Admiral  Togo  on  the  gth.  Czar  Nicholas 
proclaimed  war  on  Feb.  loth. 

The  first  Japanese  army  under  Kuroki 
marched  from  Chemulpo,  Korea,  across  Yalu 
River  and  won  a  victory  over  the  Russian 
forces  near  Antung.  Kuroki  pursued  the 
Russian  troops  toward  Liaoyang,  and  mean- 
time three  other  Japanese  armies  landed  on 
the  Liaotung  peninsula  under  Generals  Oku, 
Nogi  and  Nodzu.  On  May  21  Oku  fought 
and  won  the  battle  of  Nanshan  Hill,  cutting 
off  Port  Arthur  from  the  Russian  army  un- 
der Kuropatkin  at  Liaoyang.  The  Japanese 
armies  were  then  divided,  Nogi  with  a  strong 
force  going  south  to  invest  Port  Arthur, 
while  the  other  divisions  joined  in  an  ad- 
vance on  Liaoyang.  Stakelberg  with  a 
Russian  force  of  35,000  men  was  sent  south 
to  the  relief  of  Port  Arthur,  but  was  met 
and  defeated  with  heavy  loss  by  the  Japan- 
ese under  Oku.  Kuropatkin,  with  170,000 
men  and  400  guns,  was  attacked  at  Liaoyang 
by  the  combined  armies  of  Kuroki,  Oku  and 
Nodzu,  numbering  200,000  men  and  500 
guns  and  under  the  chief  command  of 
Marshal  Oyama,  The  battle  lasted  from 
Aug.  26  until  Sept.  4  and  resulted  in  the 
defeat  of  the  Russians  with  a  loss  of  more 
than  22,000  men.  Kuropatkin  halted  at 
Sha  River,  and  here  on  Oct.  9-11  he  at- 
tacked the  Japanese  and  was  defeated,  losing 
nearly  70,000  men.  The  active  siege  of  Port 
Arthur  began  about  August  ist,  1904,  the 
Japanese  force  under  Nogi  numbering  more 
than  100,000.  Desperate  fighting  occurred 
from  time  to  time  until  a  hill  was  captured 
by  the  Japanese,  from  which  they  could  see 
the  town  and  harbor  of  Port  Arthur.  They 
were  thus  enabled  to  get  accurate  range  and 
shell  the  town  and  harbor  until  the  Russian 
warships  in  port  were  sunk  and  the  town 
in  large  part  destroyed.  Port  Arthur  was 
surrendered  by  Stoessel  on  Jan.  i,  1905, 
with  32,000  prisoners.  Nogi's  army  now 
joined  Oyama's  forces  and  the  battle  of 
Mukden  was  fought,  beginning  Feb.  24  and 
continuing  until  March  12.  This  proved  to 
be  one  of  the  greatest  contests  in  history. 
Marshal  Oyama  had  nearly  450,000  men  and 
Kuropatkin  about  410,000,  the  total  number 
engaged  being  estimated  at  860,000.  The 
battle  resulted  in  another  victory  for  the 


Japanese,  the  Russian  loss  being  nearly  110,- 
ooo  men,  in  killed,  wounded  and  prisoners. 
The  loss  of  the  Japanese  was  estimated  at 
75,000  men.  No  serious  fighting  on  land 
occurred  after  this  battle.  Meantime  Russia 
sent  a  powerful  fleet  from  the  Baltic  under 
the  command  of  Rojestvenski.  This  fleet, 
sailing  for  Vladivostok,  was  attacked  and 
destroyed  in  the  Sea  of  Japan  on  May  27th, 
by  the  Japanese  fleet  under  Togo.  On  the 
invitation  of  President  Roosevelt  of  the 
United  States,  a  peace  conference  was  held 
at  Portsmouth,  N.  H.,  opening  on  Aug.  9, 
1905,  and  here  a  treaty  of  peace  was  signed 
on  the  23rd  of  August,  1905.  By  this 
treaty  Russia's  lease  of  Liaotung  Peninsula, 
including  Port  Arthur,  was  assigned  to  Japan 
and  Russia  also  ceded  to  Japan  the  southern 
half  of  the  island  of  Sakhalin. 

Rust.  Neither  wrought  iron  nor  steel  nor 
cast  iron  can  be  exposed  to  moist  air  with- 
out rusting.  But  wrought  iron,  being  nearly 
pure  iron,  rusts  more  readily  than  either  of 
the  others,  which  contain  carbon.  When  a 
drop  of  rain  falls  on  a  clean,  bright  surface 
of  iron,  for  a  short  time  the  drop  stays 
clear,  showing  the  bright  surface  of  the  iron 
through  it.  But  soon  a  greenish  appearance, 
which  is  a  precipitate,  is  seen  in  the  drop, 
and  quickly  becomes  a  reddish-brown  —  the 
peroxide  of  iron.  This  is  rust.  The  rust 
does  not  stick  to  the  iron  but  is  hung  in  the 
water,  and  becomes  a  coating  only  when 
the  water  has  evaporated.  Iron  remains 
quite  free  from  rust  in  an  atmosphere  con- 
taining water-vapor,  so  long  as  the  water- 
vapor  does  not  condense  as  liquid  water  on 
the  surface  of  the  iron.  But  when  rust  once 
forms,  the  iron  will  go  on  rusting  in  an 
atmosphere  in  which  a  piece  of  clean  iron 
will  not  rust,  because  liquid  water  will  con- 
dense on  rust  when  it  will  not  on  bright 
iron.  So  it  is  much  easier  to  prevent  the 
first  formation  of  rust  than  to  stop  the  pro- 
cess. To  prevent  rust,  oil-paint  is  used,  also 
a  zinc  coating  (galvanizing)  and  japan- 
ning 

Rust  (in  plants),  a  destructive  disease 
caused  by  the  attacks  of  parasitic  fungi, 
especially  injurious  to  wheat,  oats  and  other 
cereals.  Signs  of  the  disease  are  spots  and 
lines  of  black,  yellow  or  brown  on  stem  and 
leaf.  It  is  one  of  the  most  formidable  pests 
that  attack  grain,  annually  causing  enor- 
mous loss.  Little  progress  has  been  made 
in  combatting  it.  Varieties  that  ripen  early 
are  less  subject  to  attack.  See  ^CIDIOMY- 
CETES.  Consult  Carleton's  Lessons  from  the 
Grain-Rust  Epidemic  of  1904  and  the  U.  S. 
Dept.  of  Ag.  Farmers'  Bulletin  219. 

Ruth,  a  young  Moabitess,  who,  after  the 
death  of  her  Hebrew  husband,  Mahlon,  for 
the  sake  of  her  mother-in-law  Naomi,  came 
to  settle  in  Bethlehem.  There  she  became 
the  wife  of  a  near  kinsman,  Boaz,  and  the 
mother  of  Obed,  grandfather  of  King  David. 
The  story  is  told  in  Ruth,  and  is  placed 
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"in  the  days  when  tne  judges  judged," 
about  a  century  before  the  time  of  David. 

Rut'land,  Vt.,  is  on  Otter  Creek,  close  to 
the  Green  Mountains  and  67  miles  southeast 
of  Burlington.  The  main  business  is  quarry- 
ing and  working  marble.  There  also  are 
foundries  and  railroad-shops  and  it  has  the 
state  workhouse,  two  libraries,  two  homes  for 
theaged,aconvent,MasonicTemple,Shriner's 
Home  and  the  Howe  Scale- Works.  Its  marble 
quarries  are  the  best  in  the  state,  and  yield 
fine  white  blocks  equal  to  the  statuary  marble 
of  Carrara.  The  town  was  settled  in  1770, 
and  was  one  of  the  state  capitals  from  1784 
to  1804.  It  became  a  city  in  1892.  It  is 
the  second  city  of  Vermont  in  population 
and  wealth  as  well  as  the  most  important 
railroad-center.  Population  13,546. 

Ruwenzori  (roo-wen-zo're) ,  a  mountain  in 
the  center  of  Africa,  just  north  of  the  equa- 
tor, between  Lakes  Albert  and  Albert  Ed- 
ward. It  was  discovered  by  Stanley  in  1888, 
and  is  thought  to  be  19,000  feet  high.  Its 
top  is  always  covered  with  snow.  Stanley 
thinks  this  peak  and  some  neighboring  ones 
—  Mount  Gordon  Bennett  and  Mackinnon 
Peak  —  are  the  mysterious  Mountains  of  the 
Moon,  which  geographers  of  the  middle  ages 
put  on  their  maps  of  Africa,  but  which 
modern  search  has  been  unable  to  discover. 

Ruysdael  (rois'dal),  Jakob,j  the  greatest 
Dutch  painter  of  landscape,  was  born  at 
Haarlem  about  1625.  He  loved  to  paint 
forest-glades  with  oak-trees,  sleeping  pools 
beneath  groups  of  trees,  with  an  old  pic- 
turesque building,  a  mill  or  a  ruined  temple 
or  a  glimpse  of  a  distant  town;  a  waterfall 
with  rugged  rocks;  and  coast-scenes  where 
earth  and  water  meet.  He  died  in  Haarlem's 
almshouse  on  March  14,  1682. 

Ruyter  (rl'ter),  Michael  Adrianszoon  de, 
Dutch  admiral,  was  born  at  Flushing,  Hol- 
land, March  24,  1607,  of  poor  parents  who 
sent  him  to  sea  when  only  n.  When  war 
broke  out  between  Holland  and  England  in 
1652,  a  fleet  was  given  to  Ruyter.  With  it 
he  beat  off  an  attack  by  the  English,  and 
attacked  Admiral  Blake  off  the  mouth  of 
the  Thames,  but  was  forced  to  retire.  Two 
months  later  he  totally  defeated  Blake  oil 
Dover.  When  Tromp  was  killed  off  the 
Texel  in  1 653 ,  Ruyter  was  made  vice-admiral. 
For  service  in  1659  he  was  ennobled  by  the 
king  of  Denmark.  The  years  1661—3  were 
taken  up  in  checking  the  piracy  of  the 
African  states  on  the  Mediterranean.  War 
again  broke  out  between  Holland  and  Eng- 
land in  1664,  and  in  1666  Ruyter  fought  four 
days  against  Monk  and  Prince  Rupert, 
finally  driving  off  the  British  fleet,  but  a 
month  later  was  driven  back  to  Holland.  In 
1667  Ruyter  threw  London  into  turmoil  by 
sailing  up  the  Medway  as  far  as  Rochester, 
burning  English  ships,  and  entering  the 
Thames  a  second  time  as  high  as  Gravesend, 
besides  attacking  Harwich.  In  1672  the 
Dutch  admiral  fought  the  French  and  Eng- 


lish in  Solebay,  and  twice  defeated  Prince 
Rupert  and  D'Estre"es.  After  this  defeat 
England  made  peace.  In  1676  the  Dutch- 
Spanish  fleet  fought  the  French  on  the  east 
of  Sicily.  Ruyter  was  wounded,  for  the 
first  time  in  his  life  of  battles,  and  died  a 
week  later,  April  29,  1676.  Ruyter  was 
a  man  of  piety,  simple  in  his  manners  and 
of  unflinching  courage.  As  a  seaman  he 
ranks  with  Nelson  and  Blake. 

Rye,  the  well-known  species  of  Secale  cere- 
ale,  a  grass  which  probably  is  from  western 
Asia.  It  closely  resembles  and  is  related 
to  wheat.  It  is  a  hardy  grain  and  is  grown 
in  cool  regions.  In  northern  Europe  it  is 
a  most  important  crop,  being  used  there 
largely  in  bread-making.  In  the  United 
States  it  is  used  chiefly  in  the  manufacture 
of  malt  and  spirituous  liquors.  Russia 
produces  the  most  rye,  her  crop  in  1910 
being  867,622,000  bushels,  Germany  com- 
ing second  with  413,802,000  bushels.  In 
the  United  States  rye  is  fifth  of  the  cereals 
in  importance,  the  crop  of  1910  being 
33,039,000  bushels. 

Rye-House  Plot,  In  1682-3,  while  a 
scheme  was  formed  among  the  leading 
Whigs  cf  England  to  raise  the  nation  in 
arms  against  Charles  II,  another  scheme 
was  planned  by  a  few  fiercer  spirits  of  the 
party  to  waylay  and  kill  the  king.  Tt  was 
to  be  carried  out  at  a  farm  near  Hertford, 
belonging  to  one  of  the  plotters,  called 
Rye-House.  The  plot  failed  because  the 
house  at  Newmarket,  where  the  king  was 
staying,  caught  fire  accidentally  and  caused 
Charles  to  leave  sooner  than  intended. 
Both  the  greater  and  the  less  conspiracy 
were  discovered  before  long.  Though  Mon- 
mouth,  Russell  and  other  Whig  leaders  had 
nothing  to  do  with  the  Rye-House  plot,  the 
indignation  aroused  by  it  throughout  the 
country  took  in  the  whole  party.  Russell, 
Sidney  and  Walcot,  the  last  being  of  the 
plot,  were  brought  to  the  block. 

Ry'erson,  Adolphus,  was  born  in  Nor- 
folk County  (Ontario)  in  1803,  ordained  as 
a  Methodist  minister  in  1825,  and  founded 
The  Christian  Guardian  in  1829.  This  paper 
still  is  the  recognized  organ  of  the  Methodist 
Church,  and  has  continuously  wielded  great 
influence.  Dr.  Ryerson  was  appointed  prin- 
cipal of  Victoria  College,  Cobourg,  in  1844 
and  chief  superintendent  for  education;  and 
examined  the  educational  institutions  of  Eu- 
rope in  1844-5.  In  1 846  and  subsequent  years 
he  laid  the  foundations  of  a  system  of  public- 
school  education,  which  is  the  pride  of  On- 
tario. He  died  at  Toronto  on  Feb.  19,  1882. 

Ryswick  (riz'wik) ,  Peace  of,  was  signed 
at  Ryswick,  a  Dutch  village  two  miles  south 
of  The  Hague,  by  France,  England,  the 
Netherlands  and  Spain  on  September  21, 
1697,  and  by  Germany  on  Oct.  30.  The 
treaty  wound  up  the  bloody  contest  of  nearly 
nine  years  between  France  and  the  allies, 
which  had  been  carried  on  since  1688. 


I  RYE  a  OATS  3  FLAG  OATS  4  DURUM  WHEAT 

5  BEARDED  WHEAT  6  BEARDLESS  WHEAT  7  BARLEY 
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S  (es),  the  nineteenth  letter,  is  a  con- 
sonant, often  called  a  sibilant  because  the 
true  5  is  a  hissing  or  voiceless  consonant. 
Its  proper  sound  occurs  in  best,  hiss,  so. 
It  also  has  the  sounds  of  z,  as  in  has;  sh, 
as  in  passion,  sensual,  version;  and  zh,  as 
in  visual.  At  the  beginning  of  words  5 
generally  has  the  hissing  sound,  but  at  the 
middle  and  end  its  sound  is  determined  by 
custom.  In  a  few  words  5  is  silent,  as 
aisle,  debris,  island,  isle.  The  nearness  of 
s  to  th  caused  th  in  verbs  to  become  s,  as 
loveth,  loves.  S  sometimes  changes  to  st, 
as  hoist  from  hoise. 

Sab'bath  (from  shabath,  to  rest),  the 
seventh  day  of  the  week,  was  set  aside  in  the 
Hebrew  Scriptures  as  a  day  of  rest  and 
devotion.  It  was  observed  by  the  Hebrews 
after  the  Exodus  in  commemoration  of 
their  deliverance  from  bondage  (Deut.  v:i$), 
and  perhaps  preceded  the  Sinaitic  legisla- 
tion which  merely  confirmed  its  observance. 
The  "  Remember  the  Sabbath"  of  the  Deca- 
logue was  followed  in  the  giving  of  the 
laws  by  many  regulations  for  the  day, 
prohibitive  of  various  forms  of  labor,  and 
by  commands  to  keep  certain  observances. 
The  day  was  significant  of  the  finish- 
ing of  creation,  of  freedom  from  bondage 
and  as  a  token  of  covenant.  In  the  Epis- 
tles of  the  New  Testament  the  keeping  of 
the  Jewish  Sabbath  is  left  optional  with 
Christians  (Col.  II:i6-if),  who  are  exhorted 
to  observe  the  first  day  of  each  week  as 
the  Lord's  Day  (cf.  Rev.  1:10).  The  medie- 
val schoolmen  taught  that  the  observance 
of  the  Lord's  Day  superseded  the  observ- 
ance of  the  Sabbath  by  ordinance  and 
custom  of  the  church  rather  than  by  divine 
law. 

Sabine  (sd-ben')  River,  Tex.,  rises  in 
Hunt  County,  in  the  northeast,  and  for  part 
of  its  course  forms  the  boundary  between 
Louisiana  and  Texas.  It  enters  Sabine 
Lake  and  thence,  through  Sabine  Pass,  the 
Gulf  of  Mexico.  Its  length  is  500  miles; 
but  it  is  only  slightly  navigable.  Works 
have  been  carried  out  which  have  made 
the  pass  at  the  mouth  of  the  river  a  fairly 
safe  passage  for  small  vessels.  (See  PORT 
ARTHUR  SHIP-CANAL).  The  possession  of 
this  river  was  one  of  the  historic  boundary- 
questions  between  Spain  and  the  United 
States. 

Sa'bines,  an  old  Italian  people  who  lived 
first  among  the  central  Apennines,  but  after- 
wards reached  down  into  the  western  plains, 


even  to  Rome  itself.  According  to  the 
story,  a  colony  of  Sabines  occupied  the 
Quirinal  Hill  in  Rome,  but  were  at  last 
joined  to  the  Latin  followers  of  Romulus 
on  the  Palatine  Hill,  and  so  helped  to 
make  the  Roman  people.  It  is  said  that 
Romulus,  finding  it  hard  to  get  wives  for 
his  followers,  who  were  looked  down  upon 
as  runaways  and  criminals,  invited  the 
Sabines  to  a  feast  and  games.  While  the 
games  were  going  on,  the  garrison  of  the 
Palatine  seized  the  unsuspecting  women, 
whom  they  carried  off  to  be  their  wives. 
After  several  wars  the  Sabines  outside  of 
Rome  were  conquered  in  241  B.  C. 

Sa'ble.     See  MARTEN. 

Sable  Island,  a  low-lying  island  in  the 
Atlantic,  100  miles  south  of  Cape  Breton, 
Nova  Scotia,  to  which  it  belongs.  It  is 
made  of  two  sand-ridges,  with  a  lagoon 
between  them.  The  island  has  been  called 
the  sailors'  grave,  from  the  many  ship- 
wrecks happening  there.  Since  1873  three 
lighthouses  have  been  built,  of  which  two 
have  been  swept  away  and  one  undermined, 
as  the  island  is  fast  sinking.  Early  in  the 
1 9th  century  it  was  40  miles  long,  but  now 
it  is  not  more  than  20.  Near  it  are  sand- 
banks and  valuable  fisheries. 

Sack'ett's  Har'bor,  N.  Y.,  a  village  on  a 
bay  of  Lake  Ontario  at  the  mouth  of  Black 
River,  12  miles  west  of  Watertown.  The 
harbor  is  one  of  the  best  on  the  lake.  It 
is  a  typical  military  town.  Madison  Bar- 
racks, regimental  headquarters,  are  here. 
In  the  War  of  1812  Sackett's  Harbor  was 
the  headquarters  of  the  northern  division 
of  the  American  fleet,  and  several  war- 
vessels  were  built  here.  It  was  twice  at- 
tacked by  the  British,  who  were  driven  off. 
Sackett's  Harbor  is  becoming  a  popular 
summer-resort.  Population  (1910)  868; 
excluding  the  civilians  living  on  the  mili- 
tary reservation. 

Sacramento,  Cal.  (sak-rd-men'to),  capital 
of  California,  is  on  the  east  bank  of  Sacra- 
mento River  at  the  mouth  of  the  Ameri- 
can, 90  miles  by  rail  northeast  of  San 
Francisco.  The  main  public  buildings  are 
the  capitol;  the  courthouse,  hospital,  postomce, 
a  Roman  Catholic  Cathedral,  Crocker  Art- 
Gallery,  and  the  Masonic  and  Odd  Fellows' 
Halls.  There  are  flour  and  planing  mills, 
carriage,  harness  and  broom  factories,  potteries, 
automobile,  rivet  and  pipe  works  and  a 
cannery.  Here  also  are  the  shops  of  the 
Southern  Pacific  Railroad,  employing  3,000, 
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and  also  the  Western  Pacific  shops.  Sacra- 
mento was  settled  in  1839  by  a  Swiss,  who 
built  a  fort  in  1841.  It  was  not  till  1848, 
after  the  discovery  of  gold,  that  the  city, 
at  first  a  town  of  tents,  was  laid  out.  It 
became  the  capital  in  1854.  Population 
76,662. 

Sacramento,  the  largest  river  of  Cali- 
fornia, rises  in  the  northeastern  part  of  the 
state,  and  flows  southwest  through  the 
Sierra  Nevada  to  Shasta,  south  to  Sacra- 
mento and  thence  southwest  into  Suisun 
Bay,  through  which  its  waters  pass  into 
San  Pablo  Bay  and  to  the  Pacific.  It  is 
about  500  miles  long,  and  is  navigable  for 
small  boats  to  Red  Bluff,  nearly  250  miles. 
Its  chief  branch  is  the  San  Joaquin. 

Sacs  and  Foxes,  Indian  tribes  which  set- 
tled near  Green  Bay,  Wis.  They  lived  and 
usually  acted  together.  Both  belong  to  the 
Algonquin  family.  Among  the  Sacs  the 
children  of  each  family  at  birth  are  marked 
white  or  black  in  turn,  thus  dividing  the 
tribe  into  two  bands,  the  white  or  Kis- 
coquah  and  the  black  or  Oshkosh.  The 
Foxes  also  were  in  two  branches,  the  Out- 
agamies  (foxes)  and  the  Musquakink  (men 
of  red  clay).  Both  tribes  were  daring  and 
warlike,  fighting  courageously  the  much 
more  numerous  Iroquois  and  Sioux.  The 
French  had  no  greater  enemies  and  the 
English  no  greater  friends  than  the  Foxes, 
who  attacked  Detroit  in  1812,  and  were 
cut  to  pieces  at  Presque  Isle  on  Lake  St. 
Clair,  to  which  they  had  retreated.  The 
Sacs  on  the  whole  favored  the  English, 
serving  under  Pontiac,  supporting  the  Brit- 
ish in  the  Revolutionary  War  and  fighting 
under  their  renowned  chief,  Blackhawk,  in 
1832  to  recover  their  hunting  grounds  from 
the  United  States.  In  1857  a  party  of  317 
Sacs  and  Foxes  bought  lands  at  Tama,  la., 
which  they  have  worked,  becoming  indus- 
trious and  self-supporting.  The  two  tribes 
now  number  about  1,000,  separate  bands 
living  in  Iowa,  Nebraska,  Kansas  and  Okla- 
homa. 

Sadi  (sd'de) ,  the  assumed  name  of  Sheikh 
Muslih  Ad-din,  one  of  the  most  celebrated 
of  Persian  poets,  who  was  born  at  Shiraz 
about  1184.  Little  is  known  of  his  life. 
His  father's  name  was  Abdallah,  and  he 
was  a  descendant  of  Ali,  Mohammed's  son- 
in-law.  He  studied  science  and  theology  at 
Bagdad.  He  traveled  for  many  years  in 
parts  of  Asia,  Africa  and  Europe  The 
catalogue  of  his  works  contains  2  2  different 
kinds  of  writing  in  prose  and  poetry,  in 
Arabic  and  Persian.  The  greater  part  are 
odes  and  dirges.  The  finest  of  his  works  is 
Gulistan  or  The  Flower-Garden  —  a  kind  of 
moral  work  in  prose  and  verse,  made  up 
of  eight  chapters  on  such  subjects  as  kings, 
old  age  and  education,  with  stories,  puns 
and  maxims.  Two  others  of  his  works  are 
Bustan  or  The  Tree-garden  and  Pand- 
Namah  or  The  Book  of  Instructions.  See 


Robinson's  Persian  Poetry  for  English  Read- 
ers and  Sir  Edwin  Arnold's  With  Sadi  in 
the  Garden. 

Sadpwa  (sd-do'va),  a  Bohemian  village 
58  miles  northeast  of  Prague,  where  an 
important  victory  was  gained  by  240,000 
Prussians  under  King  William  I  over  220,- 
ooo  Austrians  under  General  Benedik,  July 
3,  1866.  The  battle  lasted  from  8  A.  M 
to  4  P,  M.,  and  resulted  in  the  rout  of  the 
Avistrians,  who  lost  21,000  men  and  22,000 
prisoners.  The  Prussian  loss  was  9,000 
men.  This  battle,  which  is  often  called 
Koniggratz  from  a  town  eight  miles  dis- 
tant, decided  the  Austro-German  or  Seven 
Weeks'  War  of  1866. 

Safe'ty=Lamp.  When  marsh-gas,  which 
is  often  set  free  in  large  quantities  from 
coal-seams,  is  mixed  with  ten  times  its 
volume  of  air,  it  becomes  highly  explosive. 
Moreover,  this  gas,  the  fire-damp  of  mines, 
in  exploding,  renders  ten  times  its  bulk  of 
air  unfit  for  breathing,  and  the  choke-damp 
thus  produced  is  often  as  fatal  to  miners 
as  the  first  explosion.  To  do  away  with 
these  dangers,  Sir  Humphry  Davy  began 
his  experiments  on  flame,  which  resulted  in 
his  invention  of  the  safety-lamp.  He  found 
that  when  two  vessels  filled  with  a  gaseous 
explosive  mixture  are  joined  by  a  narrow 
tube  and  the  contents  of  one  fired,  the 
flame  does  not  reach  the  other,  provided 
the  thickness  of  the  tube,  its  length  and  the 
conducting  power  for  heat  of  its  material 
bear  certain  proportions  to  each  other;  the 
flame  being  put  out  by  cooling  and  its 
transmission  made  impossible.  He  found 
also  that  high  conducting  power  and  less 
thickness  make  up  for  less  length;  and  to 
such  an  extent  may  this  shortening  of 
length  be  carried  that  metallic  gauze,  which 
may  be  looked  upon  as  a  series  of  very 
short,  square  tubes  arranged  side  by  side, 
wholly  stops  the  passage  of  flame  in  ex- 
plosive mixtures.  His  lamp  consists  of  a 
burner  inclosed  in  a  wire-gauze.  When  such 
a  lighted  lamp  is  brought  into  an  explosive 
mixture  of  air  and  fire-damp,  the  flame  is 
seen  slowly  to  enlarge  as  the  amount  of 
fire-damp  increases,  until  it  fills  the  entire 
gauze-cylinder.  Whenever  this  pale,  en- 
larged flame  is  seen,  the  miners  should  at 
once  get  to  a  place  of  safety;  for  although 
no  explosion  can  take  place  while  the  gauze 
is  sound,  yet  at  that  high  temperature  the 
metal  becomes  rapidly  burnt  ^nd^  might 
easily  break,  and  a  single  opening,  if  large 
enough,  would  then  cause  a  destiuctive 
explosion.  Many  improvements  have  since 
been  made  in  Davy's  lamp. 

Safe'ty= Valve,  an  appliance  for  obviat- 
ing or  diminishing  the  risk  of  explosion  or 
collapse  in  steam-boilers,  by  allowing  steam 
to  escape  or  air  to  enter.  The  forms  of 
safety-valves  are  various  but  the  principle 
of  all  is  the  same,  —  that  of  opposing  the 
pressure  within  the  boiler  by  such  a  force 


SAFFRON 


1653 


SAGINAW  BAY 


as  will  permit  the  escape  of  steam  before 
the  pressure  reaches  a  point  of  danger. 
The  airtight  valve  is  usually  kept  in  its 
place  by  weights  above  on  a  lever  or  by 
a  spring.  United  States  regulation  requires 
that  lever  safety-valves  shall  have  an  area 
of  not  less  than  one  square  inch  to  every 
two  square  feet  of  grate-surface  in  the 
boiler.  This  insures  not  overweighting  the 
valve.  The  simplest  form  is  a  weight  on 
a  steamtight  plate  fitted  over  an  aperture 
in  the  boiler. 

Saffron  is  got  from  the  dried  flowers 
of  the  saffron  crocus.  It  is  used  as  a  color- 
ing matter  for  some  articles  of  food  and 
medicines.  It  was  formerly  used  for  dyeing 
cloth  yellow.  Saffron  was  of  much  greater 
importance  centuries  ago  than  it  is  now. 
The  early  Greeks  used  it  as  a  dye,  and 
both  they  and  the  Romans  as  a  perfume. 
As  late  as  the  i$ih  century  persons  were 
burned  alive  in  Nuremberg  for  adulterating 
saffron.  The  plant  is  raised  in  Persia, 
Afghanistan,  Kashmir,  southern  Europe  and 
England. 

Sage,  a  general  name  for  a  species  of 
Salvia,  a  genus  of  the  mint  family,  con- 
taining about  500  species  and  distributed 
throughout  the  temperate  and  tropical 
regions.  Over  30  species  are  found  in  North 
America.  The  common  garden-sage  is  S. 
officinalis  from  southern  Europe.  The 
showy,  red-flowered  species,  which  are  com- 
mon in  gardens  and  parks,  are  derived  from 
several  species,  prominent  among  which  are 
S.  splenaens  of  Brazil  and  5.  fulgens  of 
Mexico. 

Sage=Cock,  Sage=Qrouse  or  Cock  of  the 
Plains,  the  largest  grouse  found  in  North 

Am  erica. 
After  the 
turkey  it  is 
the  largest 
game-bird 
in  the  Unit- 
ed States.  It 
lives  on  the 
western 
plains  in 
the  Rocky- 
Mountain 
region  and 
feeds  on 
wild  sage, 
from  which  circumstance  its  name  is  derived. 
It  feeds  also  on  grasshoppers,  crickets, 
berries,  grain  and  grass-seeds.  A  full- 
grown  male  reaches  a  weight  of  six  pounds. 
The  upper  parts  are  brown,  varied  with 
gray,  black  and  buff,  and  the  under  parts 
mostly  black.  The  bird  has  a  long  pointed 
tail  composed  of  20  stiff  feathers.  It  also 
has  large  air-sacs  of  yellow  skin  on  each 
side  of  the  neck.  These  are  inflated  in  the 
spring  and  enable  it  to  produce  a  deep 
hollow  tone,  a  booming  sound  resembling 
that  made  by  blowing  into  a  large,  hollow 
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reed.  The  nest  is  made  on  the  ground, 
concealed  under  low  bush  or  herbage,  is 
built  of  small  twigs  and  dried  grasses.  The 
eggs  generally  number  from  13  to  17,  are 
brown  in  color  and  blotched  at  one  end. 
In  winter  the  birds  dwell  together  in  large 
flocks;  in  summer  and  autumn  they  are 
found  in  smaller  companies.  The  flesh  is 
eaten,  but  often  has  a  bitter  taste. 

Sage,  Russell,  American  capitalist  and 
financier,  was  born  in  Oneida  County,  N.  Y., 
Aug.  4,  1816,  was  brought  up  on  a  farm; 
and  received  his  education  at  the  public 
schools.  In  early  life  he  engaged  in  mer- 
cantile pursuits  at  Troy,  N.  Y.,  and  was 
elected  to  Congress  as  a  Whig  in  1853, 
serving  for  four  years.  In  1863  he  removed 
to  New  York  City,  where  he  became  inter- 
ested in  railways,  especially  in  the  New 
York  elevated-railroad  system,  as  also  in 
various  telegraph  and  cable  companies.  Be- 
coming a  large  operator  in  railway  and 
other  stocks,  and  from  buying  and  selling 
"privileges"  in  Wall  Street,  he  amassed 
great  wealth  and  became  director  in  num- 
berless New  York  corporations.  He  died 
on  July  22,  1906,  leaving  his  estate  to  his 
wife,  who  has  administered  it  with  wise 
beneficence  in  the  interests  of  philan- 
thropy. 

SaghaKen'  or  Sakhalin  (sa  ka-lyen')  is  a 
long  but  somewhat  narrow  island  off  the 
Siberian  coast,  to  the  north  of  Japan. 
The  island  has  an  area  of  some  29,000 
square  miles.  The  interior  is  mountainous, 
unfitted  for  cultivation  and  covered  with 
pines  and  firs.  The  mountains  rise  in  three 
parallel  ranges,  and  reach  a  height  of  about 
5,000  feet.  The  principal  industries  are 
fishing,  hunting,  lumbering  and  coalmining. 
At  one  time  Saghalien  belonged  to  the 
Chinese  Empire;  but  its  southern  portion 
was  occupied  by  the  Japanese  early  in  the 
nineteenth  century  ani  bartered  to  Russia 
in  1875  i*1  exchange  tor  some  small  islands 
of  the  Kurile  group  soath  01  Japan.  The 
longest  river,  the  Tym,  has  a  course  of 
about  150  miles.  Alexaudrovsk  is  the  chiei 
town  of  Saghalien.  The  cotal  population 
is  about  40,000.  By  treaty  at  the  close  of 
the  Russo-Japanese  War  in  1905  the  south- 
ern half  of  the  island  was  ceded  to  Japan. 

Saginaw  (s&g't-na),  Mich.,  its  third  city, 
stands  on  both  sides  ot  Saginaw  River,  108 
miles  northwest  of  Detroit,  The  city  is  the 
headquarters  of  the  Saginaw  Bay  lumber 
and  salt  trade,  and  its  iiour-mills,  furniture 
and  other  factories  stretch  three  miles  along 
the  river.  In  recent  years  the  mining  of 
soft  coal  and  manufacture  of  beet-sugar 
have  become  leading  industries  It  is  a 
busy,  growing  place,  and  it  was  formerly 
divided  into  the  cities  of  Saginaw  and 
East  Saginaw.  Saginaw  was  founded  in  1822. 
Population,  50,510. 

Saginaw  Bay,  an  arm  of  Lake  Huron 
and  the  largest  inlet  of  the  southern  penin- 
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sula  of  Michigan,  is  60  miles  long  and  30 
wide.  Saginaw  River,  30  miles  long,  falls 
into  it.  It  has  several  good  harbors,  and 
under  its  islands  and  shores  vessels  find 
shelter  from  the  fierce  storms  that  sweep 
over  Lake  Huron. 

Sa'go,  a  starch  obtained  from  the  stems 
of  certain  palms.  See  PALM. 

Saguenay  (sag'e-na'),  a  large  river  of 
Canada,  falling  into  the  St.  Lawrence, 
about  115  miles  below  Quebec.  It  drains 
Lake  St.  John,  and  is  about  100  miles 
long.  In  its  lower  course  it  flows  between 
cliffs,  often  from  500  to  1,500  feet  high, 
and  in  many  places  is  two  or  three  miles 
broad.  Its  scenery  is  beautiful,  and  it  is 
navigable  for  the  largest  steamers  to  Ha  Ha 
Bay.  At  its  mouth  is  the  watering-place 
and  former  fur-post  of  Tadousac. 

Sagun'tum,  a  wealthy  and  warlike  town 
of  early  Spain,  stood  where  the  modern 
town  of  Murviedro  is  now,  near  the  mouth 
of  Pallantias  River.  It  was  a  Greek  trading- 
town  of  prominence,  but  is  kept  in  memory 
because  of  its  siege  and  destruction  by  the 
Carthaginians  under  Hannibal  in  219  B.  C. 
Having  held  out  the  greater  part  of  a  year 
against  the  great  captain  and  his  army 
of  150,000,  the  half-starved  Saguntines  pre- 
ferred death  to  unavoidable  sui  render. 
Heaping  their  valuables  into  one  huge  pile 
and  placing  their  women  and  children 
around  it,  the  men  made  a  last  sally  and 
the  women  fired  the  pile,  casting  them- 
selves upon  it  with  their  children,  thus 
expiring  in  the  flames  at  the  same  time 
that  their  husbands  were  dying  in  battle. 
The  capture  of  Saguntum  initiated  the  second 
Punic  war.  See  CARTHAGE,  HANNIBAL  and 
ROMAN  EMPIRE. 

Sahara  (sd-hd'ra),  the  vast  desert  region 
of  North  Africa,  stretching  from  the  At- 
lantic to  the  Nile  and  from  Morocco,  Algeria, 
Tunis  and  Tripoli  south  to  the  Sudan,  is 
estimated  to  have  a  total  area  of  3,459,500 
square  miles.  Europe  could  almost  be  put 
into  this  space.  It  is  a  link  in  the  chain 
of  great  deserts  which  girdle  the  Old  World 
from  the  Atlantic  across  Africa,  Arabia, 
Persia,  Turkestan  and  Mongolia  to  the 
Pacific.  The  old  idea  that  the  Sahara  was 
a  vast  expanse  of  sand  and  once  the  bed 
of  an  inland  sea  is  hardly  true.  The  surface 
is  mostly  above  the  sea,  and  in  one  place 
reaches  a  height  of  8,000  feet.  Of  large 
tracts  next  to  nothing  is  known.  On  the 
northern  side  of  this  desert  is  a  vast  bow 
of  sand-hills;  the  middle  portion  is  a  high 
tableland  with  snow-clad  mountain  peaks; 
and  in  the  east  and  west  are  mountain 
ranges.  Water  can  almost  always  be  found 
in  the  hollows  between  the  sand-dujies  and 
also  a  little  below  the  surface  in  the  deep 
valleys  between  the  western  mountains, 
these  valleys  being  mostly  dry  beds  of  old 
rivers.  In  many  parts  of  the  Sahara  are 
oases,  islands  of  green  in  the  midst  of  an 


ocean  of  desert.  These  pases  are  most 
plentiful  on  the  southern  side  of  the  Atlas 
and  Algerian  mountains,  on  the  northern 
side  of  the  large  central  tableland  and  along 
certain  lines  across  the  desert,  which  mark 
the  caravan  routes  between  the  Sudanese 
states  and  the  Mediterranean.  The  prin- 
cipal routes  lead  from  Timbuktu  to  Morocco 
and  Algeria;  from  Haussaland  and  Bornu 
in  Nigeria  to  Tripoli;  from  Wadai  to  Barca; 
and  from  Darfur  to  Siut  in  Egypt. 

A  large  part  of  the  Sahara,  though  not 
the  whole,  undoubtedly  was  under  water 
once.  The  greater  part  of  the  surface  seems 
to  have  been  raised,  and  a  process  of  dry- 
ing up,  similar  to  that  which  is  now  going 
on  in  the  Turkestan  desert,  has  gone  on 
here  from  the  earliest  historic  times.  The 
sand  is  the  Saharan  rocks  ground  to  dust. 
The  great  heat  by  day  causes  the  rocks  to 
expand;  the  great  fall  of  the  temperature 
by  night,  with  the  great  evaporation  which 
then  takes  place,  makes  them  split  and 
crack  and  break  in  pieces;  and  the  strong, 
fierce  winds  use  these  pieces  like  files  or 
sand-blasts  to  grind  other  rocks  to  frag- 
ments. These  sand-storms  are  more  feared 
by  the  traveler  than  lack  of  water.  Thick 
deposits  of  sand  have  been  found  on  the 
floor  of  the  Atlantic,  a  long  way  west  of 
the  African  coast.  The  thermometer  falls 
from  above  100°  F.  during  the  day  to  just 
below  freezing-point  at  night. 

On  the  oases  grow  date-palms,  oranges, 
peaches  and  other  fruits,  rice,  millet  etc. 
The  oases  are  the  chief  centers  of  popula- 
tion. In  the  desert  little  grows  except 
thorny  shrubs  and  coarse  grasses.  The 
giraffe,  antelope,  wild  cattle,  the  wild  ass, 
jackal,  ostrich,  crow,  viper,  python,  locusts 
and  flies  are  found.  The  camel  is  the  great 
carrier.  The  people,  numbering  2,000,000, 
are  Moors,  Berbers,  Negroes,  Arabs  and 
Jews.  The  chief  products  are  dates  and 
salt.  But  a  large  trade  is  carried  on  by 
caravans,  bringing  to  the  Mediterranean 
ivory,  ostrich  feathers,  gums,  hides,  gold- 
dust  etc.  To  get  this  trade  the  French  are 
building  a  railroad  from  Algiers,  which  is 
to  extend  across  the  Sahara  to  the  Niger. 
Another  road  is  projected  from  Tripoli  to 
the  Sudan.  Many  thousand  tons  of  phos- 
phate are  extracted.  Different  plans  for 
flooding  the  Sahara  and  so  making  it  an 
inland  sea  have  been  proposed,  but  have 
been  dropped  since  it  became  known  that 
the  greater  part  is  above  sea-level.  How- 
ever, the  French  since  1856  have  dug  many 
artesian  wells,  striking  water  in  abundance 
at  depths  of  10  to  300  feet.  Wherever 
these  wells  have  been  bored,  date-palm 
groves  and  orchards  have  increased  in  size 
and  the  population  has  become  greater. 

The  Sahara,  to  the  extent  of  a  million 
and  a  half  square  miles,  has  been  recog- 
nized by  Great  Britain  as  under  the  pro- 
tectorate of  France,  taking  in  the  entire 
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desert  from  the  Nile  basin  to  the  undefined 
Spanish  boundary  on  the  west.  It  has  not 
yet  been  brought  under  French  adminis- 
trative schemes.  See  Earth's  Travels  in 
North  and  Central  Africa. 

Saigon  (sl-gonr) ,  capital  of  French  Cochin- 
China,  stands  on  Saigon  River,  60  miles 
from  the  sea.  The  present  town  has  grown 
up  since  1861,  and  is  one  of  the  handsomest 
cities  of  the  east.  The  governor's  palace, 
cathedral  and  arsenal  are  among  its  fine 
buildings.  Chinese,  Anamese  and  French 
make  up  the  bulk  of  the  population  of 
50,870,  the  suburb  of  Cholon,  really  a  part 
of  the  city,  having  130,000  inhabitants. 
Saigon  is  the  chief  port  between  Singapore 
and  Hong- Kong.  There  is  a  railroad  from 
Saigon  to  Mytho.  The  main  export  is  rice. 
See  COCHIN-CHINA. 

Sail.  Sails  are  generally  made  of  flax 
and  hemp,  but  jute,  cotton  and  linen  are 
also  used,  while  savages  make  them  of 
matting  and  vegetable  fibers.  Sails  are 
stretched  by  means  of  masts,  yards,  booms, 
gaffs  and  ropes.  A  vessel  of  shallow  draught 
or  of  narrow  beam  can  bear  little  sail,  while 
a  vessel  of  deep  draught  and  heavily  bal- 
lasted, as  a  yacht,  or  a  vessel  of  great 
breadth  of  beam  can  carry  large  sail.  A 
sail  acts  with  greatest  power  when  the  wind 
is  right  astern,  but  it  can  be  applied  with 
less  strength  when  on  either  beam.  In  the 
latter  case  the  force  of  the  wind  is  divided 
into  two  parts,  one  part  tending  to  make 
the  ship  go  forward,  the  other  tending  to 
make  it  go  sideways,  but  from  the  shape 
of  the  vessel  this  second  force  causes  little 
motion;  any  that  it  does  cause  is  called 
leeway.  The  sails  which  are  set  square 
across  the  ship  are  nearly  square  in  shape, 
and  are  called  square  sails.  But  many 
which  are  set  parallel  with  the  keel,  called 
fore-and-aft  sails,  are  also  four-sided.  Others 
are  three-sided,  as  stay-sails,  which  are 
suspended  from  the  ropes  which  stay  the 
masts.  The  larger  sailing-vessels  usually 
carry  both  fore-and-aft  and  square  sails. 
The  schooner  has  mainly  fore-and-aft  sails. 
The  brig  is  mainly  square-rigged,  and  the 
brigantine  is  a  cross  between  the  brig  and 
the  schooner.  The  cutter  is  a  fore-and-aft 
one-master.  The  ordinary  sails  are  men- 
tioned under  YACHT. 

St.  Albans  (al'banz),  a  town  of  Hertford- 
shire, England*,*  famous  for  its  Benedictine 
abbey,  which  was  founded  by  Offa,  king  of 
Mercia,  in  793.  Cardinal  Wolsey  was  its 

freatest  abbot.     It   contains  the  tomb  of 
ir  John  Mandeville,  the  early  traveler.     In 
St.  Michael's  church  is  Lord  Bacon's  monu- 
ment.    Here  were  fought  two  battles  dur- 
ing the  War  of  the  Roses.    Population  16,109. 
St.  An'drews,  a  Scottish  town,  stands  on 
St.   Andrew's   Bay,   42   miles   northeast   of 
Edinburgh.     St.  Rule's  tower;  the  bishop's 
castle,    noted   for   its   battle-dungeon    and 
within   whose   walls   Cardinal    Beaton   was 


slain;  and  the  cathedral  consecrated  in  the 
presence  of  Robert  Bruce  are  among  the 
interesting  buildings.  The  schools  of  St. 
Andrews  were  well-known  in  1120,  but  the 
university,  the  first  in  Scotland,  was  not 
founded  till  1411.  It  is  one  of  the  smaller 
British  universities,  but  is  doing  much 
for  the  higher  education  of  women.  The 
library  has  over  100,000  volumes,  and 
there  is  a  good  museum.  Population  7,621. 

St.  Augustine  (a'gus-ten),  Fla.,  an  old 
Spanish  town  on  the  eastern  coast,  stands 
on  Matanzas  Sound,  two  miles  from  the 
Atlantic  and  37  southeast  of  Jacksonville. 
It  was  founded  by  Menendez,  who  built  a 
fort  here  in  1565,  and  is  the  oldest  town 
in  the  United  States.  It  was  several  times 
attacked  by  the  French,  English  and  In- 
dians. A  sea-wall,  a  mile  long,  affords  a 
fine  promenade.  The  postoffice  once  was 
the  residence  of  the  Spanish  governor,  and 
the  large  barracks  occupy  an  old  Fran- 
ciscan monastery.  The  old  fortress  of  San 
Marco,  now  Fort  Marion,  was  built  by 
Indian  slaves,  who  worked  on  it  for  more 
than  a  century.  Besides  its  quaint  Spanish 
lanes  and  balconied  buildings,  crumbling 
gates  and  magnolias,  palms  and  oleanders, 
it  has  the  most  costly  and  magnificent 
hotels  in  the  world.  Two  of  these,  the 
Ponce  de  Leon  and  the  Alcazar,  are  mas- 
sively built  of  shell-concrete,  with  towers, 
casinos  and  courtyards'  a  third  is  Hotel 
Cordova.  Attractive  drives,  yachting  and, 
above  all,  the  climate  bring  thousands  of 
northern  visitors.  Population,  5,494. 

St.  Ber'nard  Dog.     See  DOG. 

St.  Bernard  (sdnt  ber'nard).  the  name  of 
two  passes  in  the  Alps.  Great  St.  Bernard  is 
8,120  feet  high.  Almost  on  its  crest  stands 
the  celebrated  hospice  founded  in  962  by 
Bernard  de  Menthon,  a  neighbcnng  noble- 
man, for  the  benefit  of  pilgrims  journeying 
to  Rome.  It  is  the  loftiest  inhabited  place 
in  Europe.  Now  a  telephone  tells  the  monks 
when  travelers  are  on  their  way  up  the 
mountain.  These  dozen  monks,  all  young 
and  strong,  with  the  aid  of  large  dogs — no 
longer  the  famous  St.  Bernard  dogs,  but 
Newfoundlands  —  rescue  travelers  who  are 
in  danger  of  perishing  from  the  snow  and 
cold.  There  is  a  botanical  garden  for  Alpine 
plants  on  the  northern  slope  of  the  pass.  It 
was  over  this  pass  that  Napoleon  marched 
his  army.  Little  St.  Bernard  is  the  pass 
used  by  Hannibal  when  he  led  his  troops  into 
Italy.  It  also  has  a  hospice,  7,143  feet  high. 

St.  Catherines,  Can.,  on  Welland  Canal 
which  connects  Lake  Erie  and  Lake  Ontario. 
It  is  on  the  main  line  of  the  Grand  Trunk 
Railway  from  Toronto  to  Niagara  Falls.  It 
takes  water-power  irom  the  canal  and  has 
many  and  varied  important  industries.  It 
is  the  center  of  a  very  rich  fruit-country. 
It  has  railway  communication  from  Port 
Dalhousie  on  Lake  Ontario,  which  is  only 
six  miles  distant.  Comfortable  passenger- 
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boats  cross  the  lake  a  distance  of  34  miles 
to  Toronto.  It  has  electric  railway  com- 
munication with  Buffalo. 

Saint  Charles,  Mo.  County-seat  of  Saint 
Charles  County,  located  on  the  Missouri 
River,  twenty  miles  from  Saint  Louis,  with 
which  it  is  connected  by  railroads  and  elec- 
tric lines.  It  is  the  center  of  a  rich  agricul- 
tural section  and  has  one  of  the  most  ex- 
tensive car-factories  in  the  United  States. 
Other  manufactures  are  shoes,  oil  engines, 
flour,  furniture,  brick,  cob-pipes  and  beer; 
corn,  wheat,  tobacco  and  limestones  are 
marketed  there.  It  is  the  seat  of  Linden- 
wood  Female  College,  Saint  Charles  Military 
College  and  The  Sacred  Heart  Academy. 
Population,  10,056. 

St.  Clair',  a  river  of  North  America,  in  the 
line  of  the  Great  Lakes,  carrying  the  waters 
of  Lake  Huron  into  Lake  St.  Clair  at  the 
rate  of  225,000  cubic  feet  a  second.  It  is 
over  40  miles  long  and  half  a  mile  broad.  In 
1 89 1  a  railroad  tunnel  under  its  bed  was  fin- 
ished between  Port  Huron,  Mich.,  and  Sarnia, 
Ont.,  including  approaches  11,553  feet  l°ng- 

LAKE  ST.  CLAIR  is  26  miles  long  and  25 
wide.  From  its  southwestern  end  the  vol- 
ume of  water  it  has  received  passes  into 
Lake  Erie  by  means  of  Detroit  River. 

St.  Cloud  (san'-kloo),  a  French  town  near 
the  Seine,  ten  miles  w_est  of  Paris.  St.  Cloud 
was  long  famous  for  its  fine  castle,  built  by 
the  Duke  of  Orleans,  the  brother  of  Louis 
XIV.  It  afterwards  was  a  favorite  palace 
of  Napoleon.  It  was  destroyed  during  the 
siege  of  Paris  in  1870.  Population  7,195. 

St.  Cloud',  Minn.,  city  and  county-seat 
of  Stearns  County,  on  the  Mississippi  River, 
about  65  miles  northwest  from  Minneapolis. 
In  the  vicinity  are  extensive  granite-quarries, 
and  the  surrounding  country  is  agricultural. 
The  chief  manufacturing  establishments  are 
flour-mills,  woodv/orking  factories,  machine- 
shops  and  foundries;  there  also  are  grain- 
elevators  and  stock-yards.  St.  Cloud  has 
good  public  and  parochial  schools,  a  state 
normal  school  and  Saint  Clotilde  Academy 
of  Music.  _  Here,  too,  are  Minnesota  Reform- 
atory, Saint  Raphael  Hospital  and  Saint 
Joseph  Home  for  the  Aged.  The  settlement 
was  established  in  1852,  incorporated  in 
1856,  and  became  a  city  in  1868.  It  has 
the  service  of  the  Northern  Pacific  and 
Great  Northern  railways.  Population,  14,000. 

St.  Croix  (kroi),  called  also  the  Passama- 
quoddy  and  the  Schoodic,  a  river  flowing 
out  of  Grand  Lake  on  the  eastern  border  of 
Maine,  runs  southeast  75  miles  to  Passama- 
quoddy  Bay.  It  forms  part  of  the  boundary 
between  the  United  States  and  New  Bruns- 
wick. It  is  navigable  to  St.  Stephen,  twenty 
miles  from  its  mouth. 

St.  Cyr  (sdn'ser')y  a  French  town  two  miles 
west  of  Versailles.  A  school  for  poor  girls 
was  founded  here  by  Louis  XIV,  and  for  its 
pupils  Racine  wrote  his  tragedies  of  Eslher 
In  1806  Napoleon  founded  in  its 


place  the  military  school  of  St.  Cyr,  one  of  the 
most  famous  in  the  world.  Population  4,250. 
St.  Denis  (san  de-ne'),a. noted  French  city, 
is  four  miles  north  of  Paris,  within  the  line 
of  forts  forming  the  outer  defenses  of  the 
capital,  and  was  itself  formerly  fortified.  A 
famous  fair  has  been  held  here  since  1552. 
The  Abbey  of  St.  Denis  was  the  burymg- 
place  of  the  kings  of  France.  The  finest  of 
the  tombs  are  those  of  Louis  XII  and  Anne 
of  Brittany,  his  queen,  Francis  I,  Henry  II 
and  Catherine  de  Medici.  Napoleon  turned 
the  abbey  into  a  school  for  the  daughters  of 
offices  of  the  Legion  of  Honor.  During  the 
French  Revolution  the  tombs  were  demol- 
ished and  the  bodies  cast  into  ditches.  Pop- 
ulation 60,808. 

St.  Eli'as,  Mount,  a  great  volcanic  moun- 
tain in  Alaska,  near  the  Canadian  boundary 
line.  It  was  long  thought  to  be  the  highest 
mountain  on  the  American  continent,  but  is 
now  known  to  be  surpassed  by  Mt.  Logan, 
26  miles  northeast  of  St.  Elias  and  by  Mt. 
McKinley  in  Alaska.  Its  height  as  deter- 
mined by  the  United  States  geodetic  survey 
is  1 8,100  feet.  It  is  covered  almost  from 
base  to  top  with  never-melting  snow.  There 
are  huge  glaciers,  precipices  and  chasms, 
which  make  the  peak  hard  to  climb.  •  It 
was  ascended  in  1897  by  Prince  Louis  Ama- 
deus  of  Savoy. 

St.  Etienne  (san'td'tyen'),  a  large  manu- 
facturing city  of  France,  stands  on  a  branch 
of  the  Loire,  36  miles  southwest  of  Lyons. 
It  is  in  the  midst  of  the  second-largest  coal- 
field in  France,  from  which  are  taken  3,000,- 
ooo  tons  of  coal  a  year.  The  art-gallery, 
school  of  mines  and  museum  are  the  chief 
institutions.  There  is  a  large  national  gun- 
factory,  which  since  the  Revolution  has  fur- 
nished nearly  all  the  muskets,  rifles  and 
revolvers  for  the  army.  Steel  and  iron  plates, 
guns,  armor,  iron  masts,  machinery-castings, 
locks,  cutlery,  ribbons  and  laces  are  the  chief 
manufactures.  The  coal-mines  have  been 
worked  since  the  i4th  century.  The  first 
two  French  railroads  were  built  from  St. 
Etienne.  The  town  was  captured  twice  by 
the  Huguenots,  and  has  suffered  three  terri- 
ble plagues.  Population  148,566. 

Saint  Gaudens  (gqfdenz),  Augustus, 
American  sculptor,  was  born  at  Dublin.  Ire- 
land, March  i .  1848, 
and  came  in  his  in- 
fancy to  New  York. 
Here  he  learned  the 
trade  of  a  cameo- 
cutter,  and  studied 
drawing  at  Cooper 
Institute  and  later 
at  the  National 
Academy  of  Design. 
From  1867  to  1872 
he  pursued  his  ar- 
tistic studies  at  the 
Ecole  des  Beaux 
SAINT  GAUDENS  Arts,  at  Paris>  and 
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at  Rome,  where  he  produced  Hiawatha,  his 
first  sculptured  figure.  Returning  to  New 
York,  he  opened  a  studio  and  produced  a 
number  of  busts,  statues  and  emblematic  sub- 
jects. The  more  prominent  of  these  are  his 
statues  of  Abraham  Lincoln,  Admiral  Farra- 
gut,  William  M.  Evarts,  Gen.  W.  T.  Sherman, 
John  A.  Logan,  Peter  Cooper,  Robert  R.  Ran- 
dall, Theodore  D.  Woolsey,  and  other  me- 
morial sculptures,  portrait-busts,  bas-reliefs, 
tablets  etc.  Notable,  also,  are  his  figure  pieces 
—  The  Puritan,  Diana  (on  the  tower  of  Madi- 
son Square  Garden  in  New  York  City)  and  the 
fine  bas-relief  in  St. Thomas  Church,  NewYork 
City,  entitled  A  deration  of  the^  Cross  by  A  ngels, 
unhappily  destroyed  by  fire  in  1905.  Effect- 
ive also  is  his  Shaw  Memorial  tablet  in  Bos- 
ton Common.  He  was  the  recipient  of  many 
medals  and  honors ;  while  France  made  him 
an  officer  of  the  Legion  of  Honor  and  corre- 
sponding member  of  the  Institute  of  France. 
He  died  at  Cornish,  N.  H.,  Aug.  3,  1907. 

St.  Germain=  (zhar'man')  =en=Laye,  a 
famous  French  city  on  the  Seine,  13  miles 
east  of  Paris.  A  fine  terrace,  built  in  1672, 
runs  along  the  river  in  front,  and  behind 
the  city  is  a  royal  forest  of  10,000  acres. 
The  royal  castle  was  the  favorite  residence  of 
the  kings  of  France  until  Louis  XIV  moved 
the  court  to  Versailles.  Population  17,297. 

St.  Gotthard  (sdnt'goth'drd),  a  mountain 
in  the  Alps,  9,850  feet  high.  Here  are  the 
sources  of  the  Rhine,  Rhdne,  Ticino  and 
Reuss,  whereby  St  Gotthard  sends  its 
melted  snows  to  the  German  Ocean,  the 
Mediterranean  and  the  Adriatic.  Across 
its  shoulder  runs  one  of  the  famous  passes 
from  Switzerland  to  Italy,  6,936  feet  high. 
Near  the  top  stand  two  hotels  and  a  hospice 
for  the  12,000  travelers  who  use  the  pass 
every  year.  Now  most  of  the  traffic  goes 
through  the  tunnel,  finished  in  1880,  which 
is  9^  miles  long  and  cost  $11,350,000,  while 
the  whole  cost  of  the  St.  Gotthard  railroad 
was  $45,400,000. 

St.  Helena  (he-le'na) ,  a  lonely  island  in  the 
Atlantic,  1,200  miles  from  the  western  coast 
of  Africa,  covering  47  square  miles.  It  is 
a  part  of  an  old  volcano;  and  High  Hill  is 
2,823  feet  above  the  sea.  Its  shores  are 
cliffs  from  600  to  2,000  feet  high,  cut  by 
deep,  narrow  valleys.  The  people,  who 
number  only  3,512,  raise  potatoes,  and  fish 
for  whales.  Jamestown  is  the  sole  town. 
The  Suez  Canal  destroyed  a  large  trade 
with  vessels  which  stopped  on  the  way  to 
and  from  India  by  the  Cape  of  Good  Hope. 
The  chief  trade  now  is  the  export  of  the 

E reduce  of  the  whale-fisheries  to  the  United 
tates.  There  are  cable-communications 
with  Cape  Town  and  with  Sao  Vicente  in 
the  Cape  Verd  Islands.  The  island  is  a 
British  coaling-station,  and  the  naval 
squadron  of  the  Cape  and  West  Africa  ren- 
dezvous there  frequently.  St.  Helena  was 
discovered  by  the  Portuguese  in  1502,  and 
taken  possession  of  by  the  British  East  In- 


dia company  in  1651.  The  island  is  chiefly 
noted  as  the  place  of  Napoleon's  imprison- 
ment from  1815  to  his  death  in  1821.  His 
nome  was  the  farmhouse  of  Longwood, 
three  miles  inland  from  Jamestown.  Many 
Boer  prisoners  were  sent  here  during  the 
war  in  South  Africa.  See  Melliss'  St.  Helena. 

St.  Hen'ri,  Can.,  suburb  of  Montreal  and 
also  in  Hochelaga  County,  has  21,192  in- 
habitants. It  is  two  miles  from  the  metrop- 
olis, Ste.  Cune"gonde  lying  between. 

Saint=Hilaire  (san  te'ler'),  Geoffrey  Eti- 
enne,  <  a  French  naturalist,  noted  for  his 
work  in  comparative  anatomy  and  for  his 
connection  with  tlie  theory  of  evolution. 
He  was  born  at  Etampes,  April  15,  1772, 
and  died  at  Paris  in  1844.  He  became  at- 
tached to  the  Museum  of  Natural  History 
at  the  Jardin  des  Plantes.  Here  he  was  as- 
sociated with  Cuvier  and  Lamarck.  He 
became  professor  of  zoology,  and  devoted 
himself  mainly  to  the  study  of  vertebrates. 
He  published  works  on  the  structure  of  ani- 
mals and  on  the  philosophy  of  anatomy. 
In  1803  he  was  given  the  badge  of  the 
Legion  of  Honor,  and  in  1807  was  elected 
to  the  Institute.  He  reached  the  conclusion 
that  there  is  a  unity  of  plan  in  the  construc- 
tion of  all  animals,  and  he  accounted  for 
the  origin  of  different  animals  through  the 
changes  produced  in  them  by  the  surround- 
ing conditions.  As  an  evolutionist  he  sided 
with  Lamarck  against  Cuvier,  who  believed 
in  the  fixity  of  species.  (See  EVOLUTION.) 
He,  however,  was  more  nearly  a  follower  of 
Buffon  than  of  Lamarck.  In  1830,  just 
after  the  death  of  Lamarck,  he  engaged  in 
a  controversy  with  Cuvier  before  the  In- 
stitute on  the  unity  of  type  and  the  evolu- 
tion of  animal  life.  This  debate  was  so 
famous  that  it  stirred  all  intellectual 
Europe  Cuvier  won  by  his  great  authority 
and  the  more  skillful  management  of  his 
side  of  the  case.  He  was  partly  right  but 
as  regards  the  evolution  of  animal  life  latei 
evidence  is  against  him. 

St.  Hyacinthe  (hi'd  stnth),  Can.,  county- 
seat  of  the  county  of  that  name,  lies  on  the 
west  bank  of  Yamaska  River,  35^  miles 
from  Montreal  on  the  Grand  Trunk  Rail- 
way. It  has  9,210  inhabitants,  and  is  the 
seat  of  a  Roman  Catholic  cathedral  and  a 
large  Dominican  college.  Much  manufac- 
turing is  done,  chiefly  shoes,  woolen-goods 
and  milling-machinery 

St.  James'  Palace,  a  large  brick  building, 
fronting  toward  Pall  Mall,  London.  At 
first  a  hospital,  it  was  made  a  royal  manor 
by  Henry  VIII.  Here  Queen  Mary  died, 
and  Charles  I  slept  here  the  night  before 
his  execution.  When  Whitehall  was  burned 
in  1697,  St.  James  became  the  regular  Lon- 
don palace  of  the  English  sovereigns  and 
so  continued  until  Queen  Victoria  removed 
the  royal  household  to  Buckingham  Palace 
in  1837.  The  Court  of  St.  James  is  a  name 
often  given  to  the  British  court. 
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St.  John,  City  of,  Can.,  is  the  great  sea- 
port of  New  Brunswick.  Its  harbor  is  open 
all  year  and  with  Halifax  disputes  the 
position  of  the  first  winter-port  of  Canada. 
This  excellent  harbor  has  large  wharves 
and  an  elevator.  It  is  the  terminus  of  the 
Canadian  Pacific  Railway  (q.  v.),  and  is 
tapped  by  a  branch  of  the  Inter-colonial. 
A  branch  of  the  Grand  Trunk  Pacific  (q.  v.) 
will  reach  it.  Ocean-liners  run  to  this  port 
particularly  in  winter,  and  it  has  constant 
steamship-connection  with  the  New  Eng- 
land cities  and  Nova  Scotia.  One  of  its 
attractions  is  the  natural  wonder  of  the 
reversible  falls  in  St.  John  River.  When 
the  tide  is  out,  the  falls  flow  towards  the 
sea,  but,  as  the  tide  rises,  it  gradually 
obliterates  the  cataract  until  there  is  still 
water  over  its  side  through  which  vessels 
may  pass,  and  then  it  rises  until  the  falls 
are  flowing  inward  up  the  river.  Popula- 
tion 42,000. 

St.  John  Lake,  Can.,  known  to  all  trav- 
elers which  measures  26  miles  in  length 
by  24  in  breadth,  and  drains  an  immense 
valley  that  bears  its  name.  It  also  receives 
several  large  rivers  which  drain  lands  of 
great  fertility.  The  chief  rivers  to  the 
south  are  the  Metabethchouan  and  the 
Ouiatchouan;  to  the  east,  La  Belle  Riviere; 
to  the  west,  the  Ashuapmouchouan ;  to 
the  northwest  the  Ticouapee  and  Mis- 
tassini;  to  the  north  and  northeast,  the 
Great  and  Little  Perihonka  The  depth 
of  water  generally  is  three  feet  a  mile  from 
the  shore,  from  12  to  54  feet  a  couple  of 
miles  further  out,  and  about  60  to  80  feet 
at  the  center.  It  is  in  this  fine  lake  and  its 
numerous  tributaries  that  sportsmen  enjoy 
magnificent  fishing  for  the  ouananiche  or 
freshwater  salmon.  Several  steamboats 
navigate  the  lake,  all  starting  from  Roberval. 

St.  John  of  Jerus'alem,  Knights  of,  a 
celebrated  military  and  religious  order  of 
the  middle  ages,  was  founded  about  1048 
in  a  hospital  built  by  merchants  of  Amalfi 
at  Jerusalem  for  the  care  of  pilgrims  to  the 
Holy  Sepulchre.  After  the  conquest  of 
Jerusalem  by  the  crusaders  in  1099,  the 
hospital  servants  were  joined  by  many  from 
the  Christian  army,  who  resolved  to  devote 
themselves  to  the  service  of  poor  and  sick 
pilgrims.  They  soon  became  an  order, 
which  was  military  as  well  as  religious, 
and  the  members  of  the  order  became 
known  as  Hospitallers.  Saladin  forced 
them  in  1191  to  retire  to  Acre,  the  last 
Christian  stronghold  in  Palestine,  which 
they  held  with  great  bravery  for  a  century, 
but  then  after  a  terrible  siege  weie  com- 

Eelled  to  sail  to  Cyprus.  In  1310  the 
nights  captured  Rhodes  and  seven  neigh- 
boring islands  from  the  Greek  and  Moslem 
pirates,  and  for  over  200  years  waged  suc- 
cessful war  against  the  Turks.  In  1523 
Sultan  Solyman  captured  Rhodes,  and 
after  a  short  stay  at  Crete  Charles  V  gave 


Malta,  with  Tripoli  and  Gozo,  to  the  Hospital- 
lers. In  1565  Dragut,  the  corsair,  after 
capturing  Tripoli,  laid  siege  to  Malta,  but 
was  beaten  off.  By  1798  the  order  was  of 
little  importance,  and  Malta  was  surrendered 
to  the  French.  Certain  branches  are  still 
kept  up  in  Europe. 

St.  John,  a  river  rising  in  Maine  and 
flowing  into  the  Bay  of  Fundy.  It  is  navigable 
for  small  craft  for  155  miles  to  Woodstock. 
Through  most  of  its  upper  course  it  forms 
the  boundary  line  between  Maine  and  Canada. 
St.  John's,  capital  of  Newfoundland,  is  on 
the  eastern  coast,  1,076  miles  northeast  of 
Montreal,  and  is  the  nearest  port  in  America 
to  Europe,  being  only  1,730  miles  from  Cork. 
It  has  a  good  harbor,  two  railroads  and  a 
number  of  manufactures.  Population  29,594. 
St,  Johnsbury,  Vt.,  at  the  junction  of 
three  railroads,  is  the  home  of  E.  &  T.  Fair- 
banks &  Co.,  scale  manufacturers.  Machine 
shops,  granite  shops,  builders'  finishing, 
grain,  grocery,  maple  sugar,  fork  and  hoe 
factories  are  located  here.  St.  Johnsbury 
has  an  academy  with  over  300  scholars,  a 
library,  and  a  museum  of  natural  science. 
Population,  9,000. 

St.  Jo'seph,  Mo.,  on  the  Missouri,  is  served 
by  eight  railroads  and  several  interurbans.  The 
river  is  crossed  by  a  steel  railroad  bridge  of  five 
spans,  one  a  draw-span  of  365  feet.  The  State 
Hospital  for  the  Insane,  St.  Joseph's  Hos- 
pital, Ensworth  Hospital,  Noyes  Hospital,  3 
public  libraries  and  37  public  schools  with 
375  teachers  are  located  here;  also  a  dozen 
private  schools  and  colleges.  There  are 
73  jobbing-houses  and  extensive  manu- 
factures of  men's  working  clothes,  boots, 
shoes,  harness,  saddlery,  office-fixtures,  con- 
fectionery, stationery,  millinery  and  gro- 
ceries. The  stockyards  cover  more  than 
five  hundred  acres,  and  the  annual  live- 
stock receipt  averages  3,200,000  head,  which 
places  St.  Joseph  in  a  prominent  position 
among  the  large  packing  house  centers  of 
the  west.  It  is  also  an  important  grain  market. 
The  output  of  flour  mills,  creameries  and 
tanneries  is  very  large.  Joseph  Robidoux, 
a  French-Indian  trader,  laid  out  the  town 
in  1843.  It  soon  became  famous  as  a  starting- 
point  for  the  long  journeys  in  wagons  across 
the  plains,  and  was  the  eastern  terminus 
for  the  Pony-Express.  Its  area  is  8,742  acres. 
Population,  85,000. 

baint-Just  (san' zhust') ,  Louis  Antoine 
de,  French  revolutionist,  was  born  at 
Decize,  Aug.  25,  1767.  While  studying 
law  at  Rheims  he  was  captivated  by 
Rousseau's  writings,  and,  to  become  a 
writer,  set  off  to  Paris  at  19,  taking  some 
of  his  mother's  plate,  and  was  at  her  re- 
quest imprisoned  for  six  months.  His 
essay  on  T  he  Spirit  of  the  Revolution  gained 
him  some  standing,  and  as  a  member  of 
the  convention  he  attracted  notice  by  his 
fierce  tirades  against  the  king  and  by  mak- 
ing the  opening  speech  on  the  verdict  at 
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his  trial.  As  a  follower  of  Robespierre  he 
began  the  attacks  on  Hubert,  which  sent 
him  to  his  doom,  quickly  followed  by  the 
fall  of  Danton.  Saint-Just  fell  with  Robes- 
pierre, but  unlike  him.  carried  his  head 
high  on  the  tumbrel,  and  died  without  a 
word,  July  28,  1794. 

St.  Law'rence,  Gulf  of,  washes  New- 
foundland, Quebec,  New  Brunswick  and 
Nova  Scotia.  It  is  joined  to  the  Atlantic 
by  the  Strait  of  Belle  Isle  between  New- 
foundland and  Labrador;  by  the  Gulf  of 
Canso  between  Cape  Breton  and  Nova 
Scotia;  and  by  a  wider  passage  than  either 
between  Cape  Breton  and  Newfoundland. 
The  main  islands  are  Anticosti,  St.  Paul's 
and  Prince  Edward.  The  gulf  is  noted  for 
its  fisheries. 

St.  Lawrence  River,  The,  750  miles 
long,  is  one  of  the  most  picturesque  and  in- 
teresting rivers  in  the  world.  It  flows  from 
Lake  Ontario  into  the  Gulf  of  St.  Lawrence. 
The  waters  of  the  great  inland  lakes  find 
in  it  their  outlet.  Shortly  after  leaving 
Lake  Ontario,  it  expands  into  the  Lake  of 
The  Thousand  Islands,  world-famed  for 
their  beauty.  Leaving  the  islands  and 
reaching  nearly  to  Montreal  are  a  series 
of  rapids,  the  Galops  the  Long  Sault,  the 
Coteau,  the  Cedars,  the  Cascades  and 
Lachine.  To  eastbound  passengers  they  are 
exciting  and  interesting  The  return  trip 
is  made  by  means  of  canals  built  at  great 
cost  by  the  Canadian  government.  The 
islands  contain  numerous  summer-resorts 
which  are  extensively  patronized.  The 
river,  with  the  system  of  canals  established 
on  its  course  above  Montreal  and  with 
Lakes  Ontario,  Erie,  St.  Clair,  Huron  and 
Superior  and  connecting  canals,  affords 
water-communication  from  the  Straits  of 
Belle  Isle  to  Port  Arthur,  at  the  head  of 
Lake  Superior,  a  distance  of  2,200  miles. 
The  distance  to  Duluth  is  2,343  miles  and 
to  Chicago  2,272  miles.  From  the  Straits 
of  Belle  Isle  at  the  mouth  of  tne  St.  Law- 
rence to  Montreal  the  distance  is  986  miles; 
from  Quebec  to  Montreal  160  miles.  Owing 
to  the  shallowness  of  the  waters  on  a  por- 
tion of  the  river  between  those  two  places, 
particularly  through  Lake  St.  Peter,  ves- 
sels drawing  more  than  10  or  12  feet  were 
formerly  barred  from  passage  for  the 
greater  part  of  the  season  of  navigation. 
In  1826  the  question  of  deepening  the  chan- 
nel was  mooted,  but  it  was  not  until  1844 
that  dredging  operations  were  begun.  In 
that  year  the  deepening  of  a  new  and 
straight  channel  was  commenced;  but  the 
scheme  was  abandoned  in  1847.  In  1857 
the  deepening  of  the  present  channel  was 
begun.  At  that  time  the  depth  of  the 
channel  at  low  water  was  ten  and  a  half 
feet.  By  1869  this  depth  had  been  increased 
to  20  feet;  by  1882  to  25  feet;  and  by  the 
close  of  1888  the  depth  of  27^  feet  at  low 
water  was  obtained!  for  108  miles  from 


Montreal  to  a  point  within  tidal  influenca. 
This  work  is  now  continued  by  the  govern- 
ment of  Canada.  The  channel,  which  is 
lighted  and  buoyed,  has  a  minimum  width 
of  300  feet,  extending  to  550  feet  at  points 
of  curvature.  Navigation,  closed  during 
the  winter  months,  is  opened  about  the 
end  of  April.  This  work  places  Montreal 
at  the  head  of  ocean  navigation,  and  here 
the  canal-systems  of  the  River  St.  Law- 
rence begin.  The  difference  in  level  be- 
tween the  point  on  the  St.  Lawrence  near 
Three  Rivers  where  tidal  influence  ceases 
and  Lake  Superior  is  about  600  feet. 

Saint  Louis  (sdnt  loo'^ls),  Mo.,  the  chief 
city  on  the  Mississippi  and  the  fourth  of 
the  United  States,  is  on  the  west  bank  of 
the  Mississippi,  21  miles  south  of  the  mouth 
of  the  Missouri.  It  stands  on  a  gradual 
slope  which  has  the  average  elevation  of 
100  feet  above  the  river.  The  city  has  a 
river  frontage  of  19  miles  and  covets  62} 
square  miles.  The  geographical  position  of 
St.  Louis  and  its  river  and  railroad  facilities 
have  combined  to  make  it  a  city  of  great 
and  growing  importance.  It  is  the  chief 
receiving  and  distributing  point  for  a  vast 
and  rich  territory  to  the  west  and  southwest. 

Transportation.  The  Mississippi  River, 
which  has  ample  depth  in  front  of  the  city, 
was  formerly  the  great  highway  of  traffic 
to  New  Orleans  and  the  gulf.  It  still  carries 
a  large  volume  of  trade,  although  the  traffic 
is  now  for  the  most  part  by  rail.  There  are 
27  lines  of  railroads  entering  the  Union 
Depot.  The  Eads  bridge  over  the  Missis- 
sippi was  opened  in  1874  and  is  1,524  feet 
long.  It  leads  into  a  railroad-tunnel  which 
extends  4,000  feet  under  the  business  por- 
tion of  the  city.  The  Merchants'  steel - 
bridge,  opened  in  1890,  is  2,450  feet  long, 
including  approaches.  It  is  three  miles 
north  of  the  Eads  bridge  and  a  number  of 
railways  enter  the  city  over  it.  A  unique 
feature  is  Cupples  Station,  where  nearly  all 
of  the  freight  brought  into  the  city  is  han- 
dled. This  establishment  occupies  almost 
four  acres  in  the  railroad- yards,  on  both 
sides  of  the  main  tracks  as  they  leave  the 
tunnel.  Twenty  buildings  are  near  these 
tracks,  which  are  occupied  by  representa- 
tives of  some  of  the  largest  concerns  of  the 
city.  The  platforms  for  handling  goods 
cover  50,000  square  feet,  and  arrangements 
for  handling  the  business  are  so  perfectly 
systematized  that  a  great  saving  of  time  in 
the  loading  and  unloading  of  cars  is  secured, 
and  the  hauling  of  freight  through  the 
streets  for  transshipment  is  avoided.  Union 
Station  is  one  of  the  largest  and  finest  struc- 
tures of  its  kind  in  the  world,  the  train-shed 
providing  accommodations  for  no  less  than 
32  trains  of  u  passenger-coaches  each  at 
one  time. 

Industries.  The  manufactures  of  the  city 
rank  fourth  in  the  United  States,  the  capital 
invested  being  over  $269,392,000  and  the 
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value  of  manufactured  products  being  $328,- 
495,000.  If  the  factories  of  East  St.  Louis 
and  other  outlying  cities,  which  properly  be- 
long to  this  industrial  center,  were  added, 
the  aggregate  would  be  greatly  increased. 
The  trade  in  dry  goods  amounts  to  $120,- 
ooo-ooo  annually;  the  manufacture  and  sale 
of  boots  and  shoes  amount  to  $5o:ooo,ooo; 
that  of  tobacco  and  cigars  over  $40,000,000; 
beer  $18,000,000;  and  street-cars  $15,000,- 
ooo.  Other  lines  are  flour,  glass,  furniture, 
agricultural  implements,  iron  and  steel  prod- 
ucts, white  lead,  linseed  and  cottonseed  oil, 
brick,  slaughtering  and  packing.  St.  Louis 
boasts  of  the  largest  hardware  company  and 
the  largest  woodenware  company  in  the 
world. 

In  addition  to  the  industries  mentioned,  it 
has  large  establishments  devoted  to  the  manu- 
facture or  preparation  for  market  of  clothing, 
coffee,  drugs,  spices,  stoves,  furnaces,  paints, 
crockery  and  other  clay  products.  It  also 
ranks  among  the  world's  largest  primary  fur 
markets.  As  a  wool  market  its  annual  busi- 
ness is  exceeded  only  by  that  of  Boston.  It  is 
also  one  of  the  most  important  interior  cotton 
markets  in  the  United  States.  The  growth  of 
the  city  has  been  steady  with  little  of  the  boom 
element. 

As  in  Kansas  City  the  large  meat  packing 
establishments  located  here  draw  mainly  upon 
the  great  cattle  ranges  of  the  Southwest. 

Buildings.  Among  the  notable  public 
buildings  are  the  court-house,  built  in  the 
form  of  a  Greek  cross  and  having  a  dome 
almost  200  feet  high;  the  city-hall,  which 
cost  more  than  $2,000,000;  and  the  Federal 
building,  which  contains  the  custom-house, 

gastoffice  and  United  States  subtreasury. 
esides  these,  there  are  the  Union  Trust,  the 
Equitable,  the  Merchants'  Exchange  and  the 
United  States  arsenal  and,  among  the  hotels, 
the  Planters',  the  Southern,  the  Lindell  and 
the  Jefferson.  St.  Louis  has  many  beautiful 
churches,  among  them  being  the  cathedral 
(R.  C.),  Rock  Church  (R.  C.),  St.  George's 
(Episcopal),  Shaare  Emith  Synagogue, 
Union  Methodist  Church  and  many  others. 
Parks.  The  public  squares  and  parks 
occupy  2,198  acres,  the  four  large  parks 
being  Forest,  O'Fallon,  Carondelet  and  Tower 
Grove  and  Shaw's  Garden.  This  latter  park 
is,  properly,  the  Missouri  Botanical  Garden 
and  was  the  gift  of  Henry  Shaw.  The 
ownership  of  the  botanical  garden  is  vested 
in  a  board  of  trustees  which  has  the  net  in- 
come from  four  million  dollars  at  its  disposal, 
which  enables  it  to  extend  and  improve  the 
garden  constantly. 

Education.  St.  Louis  spends  about  $4,500,- 
ooo  a  year  on  its  public  schools,  which  are 
attended  by  88,887  pupils.  There  are  five 
high  schools  and  a  normal  school  accommo- 
dating 300  pupils;  also  a  colored  high  and 
normal  school  for  300  pupils;  in  all  there 
are  116  schools,  10  of  which  are  for  colored 
pupils.  The  evening  schools  enroll  9,263  and 


the  city  employs  over  2,400  teachers. 
Washington  University  is  a  most  generously 
endowed  and  handsomely  equipped  institu- 
tion. Samuel  Cupples  and  Robert  S.  Brook- 
ings,  owners  and  builders  of  Cupples  Station, 
have  given  the  entire  property  to  Washing- 
ton University  as  a  permanent  endowment 
for  the  cause  of  higher  education.  It  has 
249  professors  and  1,075  pupils.  By  the 
terms  of  its  charter  it  is  nons'ectarian  and 
nonpartisan.  At  various  times  it  has  added 
and  now  maintains  the  departments  of  law, 
engineering,  architecture,  medicine,  den- 
tistry and  a  school  and  museum  of  fine  arts. 
St.  Louis  University  (R.  C.)  dates  back  to 
1829  and  is  a  flourishing  institution,  with 
220  professors  and 1 2 68 students.  Its  library 
of  38,000  volumes  is  rich  in  ancient  books  of 
many  languages.  There  also  are  the  Chris- 
tian Brothers'  school  for  boys,  Forest  Park 
University  for  girls,  the  convent  of  the  As- 
sumption and  Mary  Institute  for  girls  and 
Smith  Academy  and  the  manual-training 
school  for  boys.  St.  Louis  has  the  free 
public  library,  the  Carnegie  central  library 
and  branches  and  the  Mercantile  library. 

History.  In  1 764  a  company  of  merchants 
headed  by  Pierre  Ligueste  Lacle"de,  who 
had  been  given  by  the  director-general  of 
Louisiana  the  right  to  trade  with  the  Indians 
on  the  Missouri,  made  a  settlement  at  St. 
Louis.  It  was  taken  possession  of  by  Spanish 
troops  in  1768  and  with  the  rest  of  Louisiana 
became  a  part  of  the  United  States  in  1803. 
In  1780  it  was  attacked  by  a  large  body  of 
Indians,  who  were  driven  off.  For  many 
years  it  was  only  a  trading  post  for  fur- 
traders.  The  first  newspaper  was  started  in 
1808;  and  a  year  later  St.  Louis  became  a 
town.  The  city  suffered  from  cholera  in 
1832  and  from  cholera  and  fire  in  1849.  In 
1896  St.  Louis  was  visited  by  a  cyclone  which 
swept  through  the  heart  of  the  city,  causing 
great  loss  of  life  and  destroying  property  to 
the  value  of  over  $25,000,000.  Population 
687,029. 

St.  Louis,  capital  of  the  French  colony  of 
Senegal  in  West  Africa,  is  on  a  small  island 
near  the  mouth  of  Senegal  River.  Bridges 
join  it  to  suburbs  on  either  bank.  A  sand- 
bar makes  the  river-mouth  dangerous  to 
vessels,  and  freight  is  landed  at  Dakar  on 
Cape  Verd,  100  miles  southwest,  and  brought 
to  St.  Louis  by  rail.  Still,  the  place  has  a 
trade  of  $5,000,000  a  year,  its  chief  exports 
being  gums  and  earth-nuts.  The  climate  is 
unhealthy ;  water  is  brought  to  the  town  by 
an  aqueduct  seven  and  one  half  miles  long. 
Population  24,070.  See  FRENCH  WEST  AF- 
RICA and  SENEGAL. 

St.  Mark's  Cathedral,  Venice,  dates 
from  the  ninth  century,  although  until  1807 
it  officially  was  only  the  chapel  of  the  Doge's 
palace.  It  grew  in  splendor,  however,  with 
the  growth  of  the  power  and  pomp  of  Venice. 
Its  oriental  cupolas  and  spires  were  gradually 
erected;  and  the  interior  was  beautified  by 
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mosaics,  silver  and  gilt  work  and  precious 
stones  in  the  most  lavish  detail.  Over  the 
porch  at  the  center  are  set  the  bronze  lions 
of  St.  Mark,  once  for  a  time  the  prey  of 
Napoleon,  but  now  once  more  to  be  seen 
in  the  city  which  they  have  beautified  for 
centuries.  The  church  and  its  chapels  con- 
tain many  fine  paintings  and  rich  treasures 
of  art  in  statuary,  plate  and  books.  The 
great  picture  of  St.  Mark  above  the  central 
doorway  has  been  made  from  the  drawings 
of  Titian. 

St.  Ma'ry's  Strait  or  River  connects  Lakes 
Superior  and  Huron,  and  forms  the  boundary 
between  Ontario  and  the  upper  peninsula  of 
Michigan.  The  strait  is  sixty-three  miles 
long.  One  mile  below  Lake  Superior  are 
the  rapids  called  the  Sault  Ste.  Marie,  below 
which  the  river  spreads  out  into  a  broad 
lake.  These  rapids  have  a  fall  of  20  J  feet, 
around  which  a  canal  was  built  in  1855, 
most  of  it  cut  through  solid  rock.  In  1895 
a  canal  was  opened  on  the  Canadian  side. 

St.  Mau'rice'  River,  in  Quebec,  which 
runs  from  northwest  to  southeast,  falling 
into  the  St.  Lawrence.  It  rises  at  the 
height  of  land,  is  quickly  swelled  by  the 
rivers  along  its  course,  and,  when  barely  a 
few  leagues  from  its  source,  is  a  majestic 
river,  navigable  in  stretches  of  considerable 
length.  Its  total  length  in  369  miles  and  its 
average  width  800  feet.  Its  chief  tributaries 
are  the  Matawin,  which  carries  down  a  great 
body  of  water,  the  Mekinac,  the  Bostonnais, 
the  Croche  near  La  Tuque  and  the  Vermil- 
lion.  The  territory  drained  by  the  St. 
Maurice  and  its  tributaries  comprises  about 
16,000  square  miles. 

St.  Mi'chael's  College,  Can.,  was  estab- 
lished in  1852  at  Toronto  by  the  Basilian 
fathers  from  Annonay,  France,  at  the  re- 
quest of  the  Rev.  Dr.  de  Charbonnel,  then 
Bishop  of  Toronto.  It  numbers  amongst  its 
earlier  students  Archbishop  O'Connor  of 
Toronto,  Bishop  O'Connor  of  Peterboro  and 
Bishop  Dowling  of  Hamilton.  In  1881  the 
college  was  affiliated  to  the  University  of 
Toronto  in  order  to  have  a  relationship  simi- 
lar to  that  existing  between  similar  institu- 
tions in  England  and  Ireland  and  the  London 
University.  St.  Michael's  is  a  federated  col- 
lege and  part  of  the  University  of  Toronto. 
It  is  not,  however,  merely  a  theological  col- 
lege. It  has  commercial,  classical  and  philo- 
sophical courses. 

St.  Paul,  Minn.,  the  capital  of  Minnesota, 
is  on  both  banks  of  the  Mississippi,  of  which 
it  is  the  head  of  navigation.  The  city  is  built 
on  two  high  plains;  the  business  portion  is  on 
the  lower  plain  of  limestone  rock  and  the  most 
of  the  best  residences  are  on  the  upper  plain 
of  glacial  drift  overlooking  the  Mississippi, 
one  of  the  finest  streets  of  which  is  Summit 
Avenue.  Its  buildings  compare  well  with 
those  of  any  city  in  the  country,  and  include 
the  state  capitol,  city-hall,  postoffice,  library, 
armory,  Convent  of  the  Good  Shepherd, 


Auditorium,  Y.  M.  C.  A.  and  Y.  W.  C.  A.,  the 
Catholic  cathedral  and  the  Pioneer  Press, 
Manhattan,  Germania  and  New  York  Life- 
insurance  buildings  The  manufacturing  out- 
put amounts  to  $75,000,000  a  year,  and  the 
stockyards  do  a  business  of  $50,000,000.  St. 
Paul  is  served  by  ten  railroads,  and  electric 
cars  carry  passengers  to  all  parts  of  the  city. 
Twenty-nine  thousand  pupils  attend  the  public 
schools,  which  are  maintained  at  an  annual 
cost  of  $850,000.  There  are  three  colleges: 
Macalester  College  (Presbyterian),  Hamline 
University  (Methodist)  and  St  Thomas  Col- 
lege (Roman  Catholic).  The  city  library  has 
460,000  volumes;  and  the  library  of  the 
Minnesota  Historical  Society,  in  the  capitol, 
115,000  volumes. 

The  first  log-huts  were  built  in  1838 
and  1839  on  the  site.  In  1849,  when 
St.  Paul  was  made  the  capital  of  newly 
organized  Minnesota  Territory,  the  town 
had  840  inhabitants.  Its  population  is 
214,744,  nearly  four  fifths  of  which  is  the 
growth  of  the  last  twenty-five  years.  St. 
Paul  and  Minneapolis  are  known  as  Tha 
Twin  Cities,  and  have  been  growing  steadily 
toward  each  other,  so  that  they  are  practi- 
cally one  city,  with  a  combined  population 
of  516,152. 

St.  Petersburg  (now  Petrograd),  capital 
of  Russia,  stands  at  the  head  of  the  Gulf 
of  Finland  and  at  the  mouth  of  the  Neva. 
It  is  built  on  flat  and  low  marshy  ground, 
from  which  the  sea  is  slowly  receding,  the 
Neva  dividing  into  many  branches,  thus 
producing  100  islands,  which  all  the  time 
are  getting  larger.  In  this  way  nearly  600 
acres  have  been  added  to  Petrograd  in 
the  last  150  years.  High  winds  some- 
times raise  the  sea  and  flood  the  poorer 
parts  of  the  city.  In  1777,  1824  and  1891 
rises  of  ten  or  more  feet  covered  nearly 
the  whole  city  with  water.  Petrograd 
is  surrounded  by  wildernesses,  the  nearest 
city  being  Novgorod,  and  is  almost  wholly 
cut  off  from  the  rest  of  Russia.  The  chief 
connection  is  by  railway  and  by  the  Neva, 
which  is  joined  by  canals  with  the  Volga 
and  so  is  the  real  mouth  of  Russia's  greatest 
river.  Founded  by  Peter  the  Great  in  1702, 
the  city  has  spread  over  the  banks  and 
islands  of  the  Neva  and  now  covers  42 
square  miles.  A  bar  at  the  mouth  of  the 
river  made  Cronstadt,  on  an  island  16 
miles  west,  the  real  port,  but  the  build- 
ing ot  a  ship-canal,  22  feet  deep,  now 
allows  ships  to  unload  within  the  city  itself. 
Most  of  the  city,  the  finest  part,  is  on  the 
mainland,  bordered  by  a  granite  quay,  with 
palaces  and  mansions  stretching  along  the 
Neva  for  z\  miles.  The  old  Admiralty 
with  its  gilded  spire  is  the  center  of  the 
main  part  of  Petrograd.  From  it  starts 
the  Neyski  Prospekt,  one  of  the  finest 
streets  in  the  world,  not  so  much  for  its 
houses  as  for  its  great  width  and  lengtn, 
its  crowds  and  carriages.  East  of  the  old 
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Admiralty  rises  the  huge  and  magnificent 
mass  of  the  Winter  Palace.  On  the  island 
of  Vasilievski  are  the  stock-exchange,  the 
University,  the  Academy  of  Sciences  and 
the  Academy  of  Arts.  On  Petersbur^ski 
Island  stands  the  old  fortress  of  St.  Peter 
and  St.  Paul,  containing  the  mint,  the 
cathedral,  in  which  the  members  of  the 
imperial  family  are  buried,  and  a  political 


prison.  Many  islands  are  joined  by  bridges 
and  covered  by  beautiful  parks  and  sum- 
mer houses.  The  chief  manufactures  are 
cottons,  metals,  leather,  sugar  and  guns.  But 
Petrograd  owes  its  growth  chiefly  to  foreign 
trade.  Petrograd  University  and  the  many 
medical,  technical,  engineering,  naval,  military 
and  other  schools,  as  well  as  the  Ladies' 
University,  number  many  thousands  of 
students.  There  are  fine  picture-galleries  in 
the  Academy  of  Arts  and  the  Hermitage. 
The  imperial  public  library  has  1,200,000 
volumes  and  40,000  manuscripts.  Population 
1,870,000.  Shortly  after  the  Great  War 
began,  St.  Petersburg  was  changed  to  "Petro- 
grad," "grad"  being  Russian  for  "burg," 
which  is  German. 

Saint=Pierre  (san'-pyar1),  Jacques  Henri 
Bernardin  de,  was  born  at  Havre,  France, 
Jan.  19,  1737.  As  a  boy  he  made  a  voyage 
to  Martinique  and  studied  at  Caen  and 
Rouen.  He  worked  for  a  while  as  an  en- 
gineer, made  voyages  and  journeys,  was  a 
disciple  of  Rousseau,  and  wished  to  found 
an  ideal  state  on  the  shores  of  the  Sea 
of  Aral.  It  was  not  till  1771  that  his  first 
book  appeared,  Voyage  to  the  Isle  of  France, 
which  at  first  was  hardly  noticed.  He  is 


remembered  chiefly  as  the  author  of  the 
beautiful  story  of  Paul  and  Virginia,  which 
was  quickly  scattered  over  Europe  in  Eng- 
lish, Italian,  Spanish,  Dutch,  Polish  and 
Russian  translations.  Napoleon  took  it 
with  him  on  his  Italian  campaign,  re-read 
it  at  St.  Helena  and  heaped  many  favors 
on  St.  Pierre,  which  enabled  him  to  spend 
his  old  age  comfortably  among  his  flowers 
at  his  country 
house  at  Eragny, 
where  he  died  on 
Jan.  21,  1814. 

St.  Q  u  e  n  t  i  n 
(san-kdn'tdn'),  a 
French  city  on 
the  Somme,  9  5 
miles  northeast  of 
Paris.  The  church 
of  St.  Quentin 
and  the  town- 
hall  are  fine 
Gothic  buildings. 
There  are  large 
cotton  and  other 
mills,  and  vast 
quantities  of  em- 
broidery  are 
made.  Two  im- 
portant battles 
were  fought  here. 
Spanish  and  Eng- 
lish troops  won  a 
victory  over  the 
French  under 
Montmorenci  in 
1557,  followed  by 
the  surrender  of 
the  city  to  the 
Spaniards,  though  bravely  defended  by 
Coligni.  On  Jan.  19,  1871,  the  Germans 
under  Von  Goeben  defeated  the  French 
under  Faidherbe,  capturing  nearly  10,000 
prisoners.  Population  58,571. 

Saint-Saens  (san'-sdn'),  Charles  Camille, 
a  distinguished  French  musician,  was  born 
in  Paris  in  1835.  He  showed  musical  talent 
even  as  an  infant;  and  at  16  wrote  a  sym- 
phony. For  many  years  he  was  organist 
at  the  Madeleine  Church  in  Paris.  His 
earlier  operas  were  unsuccessful;  but  his 
Henry  VIII,  Ascanius  and  The  Barbarians 
have  been  well-received.  Saint-Saens,  how- 
ever, is  more  famous  as  a  composer  of 
instrumental  symphonies  than  of  opera. 
He  was  an  admirable  performer  as  well 
as  critic.  He  was  made  a  commander  of 
the  Legion  of  Honor  in  1894.  No  modern 
French  composer  has  done  more  to  main- 
'tain  the  classical  tradition  in  instrumental 
music. 

Saint=Simon  (sdnt-si'muri),  Claude  Henri, 
Count  of,  the  founder  of  French  socialism, 
was  born  at  Paris,  Oct.  17,  1760.  Like  other 
French  nobles  he  showed  his  love  for  liberty 
by  serving  as  a  volunteer  in  the  American 
Revolutionary  War.  However,  he  took  very 
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little  part  in  the  French  Revolution,  except 
to  undergo  a  short  imprisonment.  His  first 
work  was  Letters  of  a  Citizen  of  Geneva  to 
His  Contemporaries.  His  last  and  most  im- 
portant was  New  Christianity.  He  suffered 
hardships  from  lack  of  means,  often  being 
without  dec  nt  clothes  and  food.  This  pov- 
erty caused  him  to  try  to  shoot  himself,  in 
which  attempt  he  lost  an  eye,  two  years 
before  his  death,  May  19,  1825. 

Saint=SJmon,  Louis  de  Rouvroy,  Duke 
of,  was  born  at  Paris,  Jan.  16,  1675.  He 
served  as  a  soldier  in  the  wars  of  Louis 
XIV  and  took  a  leading  part  as  courtier 
and  politician  at  court.  He  is  remembered 
for  his  Memoirs,  which  were  not  published 
in  full  till  1830.  They  are  a  masterpiece  of 
art  and  are  said  not  to  be  equaled  by  any 
work  of  the  kind  yet  written.  He  died  at 
Laferte",  March  2,  1755.  See  Henry  Reeve's 
Royal  and  Republican  France. 

St.  Thom'as,  Can.,  county-seat  of  Elgin 
County,  Ont.,  is  a  growing  railway-center 
with  11,485  inhabitants,  in  the  midst  of  a 
rich  agricultural  country  and  possessed  of 
thriving  manufactures. 

St.  Thomas  (Portuguese  Sao  Thome")  con- 
stitutes with  the  island  of  Principe"  a  Portu- 
guese colony.  It  lies  in  the  Gulf  of  Guinea, 
off  the  western  coast  of  Africa.  Its  area  is 
360  square  miles,  its  fertile  valleys  un- 
healthy, its  windswept  peaks  salubrious. 
In  1900  it  had  a  population  of  37,776. 
The  exports  are  largely  cacao,  coffee  and 
cinchona.  The  population  is  almost  wholly 
composed  of  negroes.  It  was  discovered 
by  the  Portuguese  on  St.  Thomas's  day  in 
1471,  and  colonized  by  them  in  1493.  From 
1641  to  1844  the  Dutch  occupied  it. 

St.  Vin'cent,  Cape,  forms  the  south- 
western corner  of  Portugal,  off  which  two 
important  battles  have  taken  place.  On 
June  1 6,  1693,  the  French  fleet  defeated  the 
English  Admiral  Rooke,  who  lost  12  men- 
of-war  and  80  merchantmen  that  were  sail- 
ing under  his  convoy.  On  Feb.  14,  1797, 
the  well-known  battle  was  fought  in  which 
Earl  St.  Vincent,  ably  seconded  by  Lord 
Nelson,  with  1 5  sail  of  the  line  and  7  frigates 
defeated  the  Spanish  with  27  sail.  This 
victory  prevented  the  invasion  of  England 
by  France. 

Sainte=Beuve  (sant'-bev'),  Charles  Au- 
gustin,  the  greatest  literary  critic  of  modern 
times,  was  born  at  Boulogne-sur-Mer, 
France,  in  1804.  His  father  died  before 
his  birth,  and  his  mother  had  a  hard  struggle 
to  find  means  to  give  her  son  a  schooling. 
At  14  Charles  went  to  Charlemagne  College 
at  Paris,  and  afterward  studied  medicine. 
In  1824  he  began  his  literary  career  by 
becoming  a  regular  contributor  of  Le  Globe, 
a  paper  started  in  that  year  by  one  of  his 
college  professors.  A  review  of  Victor 
Hugo's  Odes  and  Ballads  made  him  a  life- 
long friend  of  that  poet.  His  best  work 
as  a  critic  began  in  1840,  when  he  was 


made  keeper  of  Mazarin  Library.  In  1849 
he  began  to  write,  for  Le  Constitutional,  an 
article  on  some  literary  subject  every  Mon- 
day, and  this  was  his  work  for  20  years 
These  Monday  Talks  fill  28  volumes,  and 
on  them  his  fame  chiefly  rests.  Sainte- 
Beuve  died  at  Paris,  Oct.  13,  1869. 

Ste.  Cunegonde,  a  substantial  suburb  of 
Montreal  and  also  in  Hochelaga  County,  has 
10,912  inhabitants.  It  lies  southwest  of  the 
city. 

Saki  (sd'kf),  a  kind  of  beer  which  the 
Japanese  make  from  rice.  It  is  the  com- 
mon drink  of  Japan.  It  is  clear,  and  tastes 
unpleasant  to  Europeans.  It  is  usually 
drunk  hot,  out  of  flat  cups  or  lacquered- 
wood  saucers. 

Sal'aber'ry,  Charles  de,  the  hero  of 
Chateauguay,  a  member  of  the  old,  French, 
landed  nobility,  had  seen  distinguished 
service  under  the  British  flag  abroad  when 
the  War  of  1812  broke  out.  He  assisted  in 
raising  and  took  command  of  a  regiment  of 
French-Canadian  voltigeurs,  who  saw  a  great 
deal  of  service  in  Lower  Canada  through 
the  war.  At  Odelltown  he  resisted  Gen. 
Dearborn  with  2,000  men  so  successfully 
that  the  Americans  were  compelled  to  retire 
on  Champlain.  Salaberry  was  in  command 
of  the  advance-guard,  numbering  not 
more  than  350  men,  at  Chateauguay  on 
Oct.  23,  1813,  when  Gen  Wade  Hampton 
with  3,500  Americans  appeared.  Stationing 
his  main  force  behind  breastworks  and 
assigning  small  parties  of  men  with  bugles 
to  posts  well-separated  through  the  sur- 
rounding woods,  by  repelling  the  frontal 
attack  and  pressing  a  counter-attack  at 
the  ford  of  the  river  he  drove  the  enemy 
into  precipitate  retreat  and  inflicted  heavy 
loss.  For  this  he  was  knighted,  and  his 
men  each  received  a  medal.  A  monument 
to  his  memory  was  dedicated  at  Chateau- 
guay in  1895. 

Saladin  (sdl'd-dtri),  the  name  given  by 
western  writers  to  Salah-ed-din  Yusuf  ibn 
Ayub,  the  sultan  of  Egypt  and  Syria.  He 
was  born  in  1137  at  the  castle  of  Tekrit 
on  the  Tigris,  of  which  his  father,  a  Kurd, 
was  governor  under  the  Seljuk  Turks.  He 
rose  to  be  grand  vizier  and  in  1171  master 
of  Egypt,  overthrowing  the  reigning  caliph. 
Three  years  later  the  emir  died,  and  Saladin 

E reclaimed  himself  Sultan  of  Egypt  and 
yria,  a  title  which  was  confirmed  to  him  by 
the  caliph  of  Bagdad.  He  next  conquered 
Mesopotamia  and  received  the  homage  of 
the  Turkish  princes  of  _  Asia  Minor.  He 
then  turned  his  attention  to  the  Chris- 
tians, utterly  defeating  them  near  Tiberias 
in  1187;  next  Jerusalem  was  stormed  (Oct. 
3) ;  and  almost  every  other  fortified  place 
on  the  Syrian  coast  was  taken.  The  news 
of  this  great  success  aroused  the  Christians 
of  western  Europe,  and  a  powerful  body  of 
crusaders,  headed  by  the  kings  of  France 
and  England,  soon  appeared  on  the  scene 
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of  strife.  They  captured  Acre  in  1191,  and 
Richard  Coeur-de-Lion  defeated  Saladin, 
took  Caesarea  and  Jaffa,  and  obtained  a 
treaty  for  three  years  by  which  the  coast 
from  Jaffa  to  Tyre  was  yielded  to  the  Chris- 
tians. Saladin  died  at  Damascus,  March  3, 
1193.  Saladin  was  not  merely  a  great 
soldier;  his  wise  government  left  traces 
which  lasted  for  centuries  in  the  citadel  of 
Cairo  and  in  canals,  dikes  and  roads. 
He  lives  in  history  as  the  Moslem  hero  ot 
the  third  crusade  and  as  the  Moslem  ideal 
of  chivalry.  The  chivalrous  side  of  his 
character  is  seen  in  Scott's  The  Talisman. 

Sal'aman'ca,  a  Spanish  city  on  the  Tonnes, 
no  miles  northwest  of  Madrid.  From  the 
i  sth  to  the  end  of  the  i7th  century  it  was 
the  seat  of  one  of  the  most  renowned  uni- 
versities in  Europe.  In  the  i6th  century 
there  were  from  6,000  to  8,000  students; 
now  there  are  some  1,200.  The  library 
contains  70,500  volumes.  The  city,  which 
once  had  a  population  of  50,000,  is  still 
surrounded  with  walls,  pierced  by  ten  gates. 
Its  houses,  convents,  churches,  streets  and 
squares  preserve  much  of  their  appearance 
during  the  middle  ages.  The  great  square 
was  used  for  bullfights,  and  can  hold  20,- 
ooo  spectators.  The  town  was  captured 
by  Hannibal  in  222  B.  C.  The  Moors  were 
driven  out  of  it  in  1055.  The  French 
captured  it  in  1812.  Population  24,000. 
Salamanca  also  is  a  province;  area  4,829 
square  miles;  population  320,765. 

Sal'aman'der,  a  tailed  amphibian,  with 
a  body  shaped  like  a  lizard  and  often  mis- 
taken for  one  of  those  reptiles.  The  group 
includes  mud-puppies,  newts  and  the  like. 


COMMON  MUD-PUPPY,   WITH   EXTERNAL  GILLS 

They  are  abundant  in  many  places  both 
in  the  Old  and  the  New  World.  Several 
kinds  of  Amblystoma  are  very  common  in 
the  United  States.  The  commoner  forms 
are  six  to  eight  inches  long.  They  have 
blunt  noses,  and  are  dark-colored  with 
yellow  spots  and  blotches.  They  lay  their 


eggs  in  quiet  waters,  preferring  small  ponds 
in  which  the  water  is  easily  warmed.  The 
eggs  are  hatched  into  tadpoles,  with  ex- 
ternal gills.  The  tadpoles  grow  to  a  length 
of  five  or  six  inches  before  the  gills  are 
dropped  and  replaced  entirely  by  .lungs. 
The  adults  live  on  land,  going  into  the 
water  to  lay  eggs.  Some  salamanders,  like 
the  Mexican  axolotl  and  the  common  mud- 
puppy  (Necturus),  live  habitually  in  the 
water  and  retain  their  external,  feather-like 
gills  throughout  life.  The  salamanders  are 
divided  into  those  which  retain  and  those 
which  lose  their  gills.  Most  salamanders 
lay  eggs,  but  one  form  (Salamandra  atra), 
living  on  the  Alps,  brings  forth  living 
young.  Though  regarded  with  fear  by 
many  people,  salamanders  are  harmless. 

Salamis  (sal'd-niis),  Battle  of.  This 
great  naval  battle  was  fought  between  the 
Greeks  and  the  Persians  in  480  B.  C.,  a 
few  days  after  the  battle  of  Thermopylae, 
in  the  narrow  strait  between  the  island  of 
Salamis  and  the  coast  of  Attica.  The  Greek 
fleet  of  366  triremes  was  drawn  up  at  the 
entrance  of  the  bay  forming  the  harbor  of 
the  town  of  New  Salamis,  the  Athenians 
under  Themistocles,  the  Corinthians  under 
Adimantus,  while  the  Spartan  Eurybiades 
commanded  the  whole.  Quarrels  among  the 
Greek  leaders  would  probably  have  caused 
the  fleet  to  break  up,  had  not  Themistocles 
by  a  stratagem  got  Xerxes,  the  Persian  king, 
to  bring  up  his  fleet  and  give  battle  at  once. 
Xerxes  drew  up  his  fleet,  numbering  1,200 
triremes  and  3,000  smaller  vessels,  during 
the  night  before  the  battle,  to  block  both 
entrances  to  the  strait.  Sure  of  victory,  he 
took  his  seat  on  a  throne  on  a  lofty 
height  on  the  Attic  coast.  Both 
Greeks  and  Persians  fought  with 
great  bravery,  but  the  latter  were 
defeated,  the  Greeks  being  victorious 
in  one  of  the  most  important  sea- 
fights  of  history.  It  was  one  of  the 
world's  decisive  battles. 

Sa'lem,  a  city  in  the  south  of 
India,  120  miles  southwest  of  Madras. 
It  stands  in  a  valley  backed  by  hills. 
It  has  large  cotton-mills  and  a  good 
general  trade.  Population  70,621. 

Salem,  Mass.,  city,  settled   1626, 
chief  county-seat  of  Essex  County, 
-.  on  the  Boston  and  Maine  Railroad, 
Eastern    Division,  17  miles   by  rail 
northeast  of  Boston.     Its  harbor,  an 
arm  of  Massachusetts  Bay,  is  well- 
sheltered  and    commodious,  but  of 
insufficient  depth  for  the  largest  ves- 
sels.    The  city  is  a  popular  resort  for 
people  interested  in  early  American  settle- 
ments, possessing  many  historic  localities  and 
buildings.     Essex  Institute  contains  a  large 
collection    of    relics    and    portraits    and    a 
library    of    82,850    volumes    and     285,922 
pamphlets  and  serials,  many  of  which  treat 
of    historic    subjects.      East    India    Marine 
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WHERE  THE  BUSY  MILLERS  WORK 


stoTtesthstCompteteiheG 
rmders  (Bicuspids) 


Here  is  the  mill  that  grinds  the  food  and  begins  digesting  some  of  it.     First  the  choppers  cut       3 
it  up  into  convenient  size  for  the  grinders.     Next  are  the  shredders  tot  tearing  meats.     Then  come 
the    coarse    grinders,    and    lastly,    the    flat    stones    that    do    the    fine    grinding.      Those    little    buds 
g      tell  the  quality   of  food    by   the  taste.     Things   that  don't  taste  right  are  thrown   out.     The  saliva      = 
pours  in  by  those  pipes,  is  mixed  with  the  food,   softens  it  and   digests   the  starches.     Mouthfuls  of      e 
food    (indicated   by  the  carriers)    pass  to  the  mixing   room  and,   in  passing,   close  the   door  into  the 
aerating  room    (the  lungs)   to   keep   you   from   getting  things  into   your   "Sunday   throat." 
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Museum  has  a  rare  exhibit  of  ethnological 
value  and  many  other  objects  of  varied 
interest.  The  Athenaeum  contains  25,000 
volumes,  and  the  free  public  library  has 
upward  of  40,000.  Besides  a  well-sustained 
system  of  public  schools,  it  has  three 
parochial  schools  and  is  the  seat  of  a  flourish- 
ing state  normal  school.  It  has  21  churches, 
a  Y.  M.  C.  A.  organization,  with  a  fine,  large 
building,  an  endowed  institution  for  work 
among  boys,  known  as  Salem  Fraternity, 
and  a  well-equipped  and  well-endowed 
hospital,  which  accommodates  100  patients. 
The  city  has  been  unjustly  identified 
with  the  witchcraft  delusion  of  1692  from 
the  fact  that  the  courts  sat  here  at  which 
the  accused  were  tried.  The  recovery  from 
this  delusion  was  earlier  here  than  in 
other  parts  of  this  country  or  in  England. 
(See  MATHER,  COTTON,  and  WITCHCRAFT). 
The  city  formerly  enjoyed  a  large  and 
extensive  foreign  commerce.  This  has  be- 
come superseded  by  an  extensive  coasting- 
trade,  of  which  the  reception  of  coal  for 
distribution  by  rail  and  the  shipment  of 
ice  form  the  chief  items.  Population 
43,697. 

Salem,  Or.,  the  capital,  is  on  Willa- 
mette River,  52  miles  southwest  of  Port- 
land. It  has-  good  water-power  and  some 
manufactures.  Here  are  the  capitol,  peni- 
tentiary, insane  asylum,  schools  for  the 
blind,  deaf  and  dumb  and  feeble-minded, 
besides  Willamette  University  (Methodist) 
and  an  excellent  system  of  public  schools, 
enrolling  2,000  pupils  and  employing  45 
teachers.  Salem  was  settled  in  1834,  and 
became  the  capital  in  1860.  It  is  served 
by  the  Southern  Pacific  Railroad,  and  has 
electric  connection  with  Portland.  Popu- 
lation 14,094. 

Salerno  (sa-ler'no),  a  city  of  southern 
Italy,  on  the  Gulf  of  Salerno,  33  miles  south- 
east of  Naples.  An  old  Norman  castle  sur- 
mounts the  hill  behind  the  city.  The  beauti- 
ful Gothic  cathedral  of  St.  Matthew  has  a 
quadrangle  of  porphyry  and  granite  pillars 
in  front  of  it.  The  city  was  celebrated  in 
the  middle  ages  for  its  university.  Popula- 
tion 42,727. 

Sal'ic  Law,  a  collection  of  the  popular 
laws  of  the  Salic  Franks,  in  which  the  suc- 
cession to  what  are  called  Salic  lands  was 
confined  to  males,  probably  from  the  im- 
portance of  getting  military  service  from 
the  chief  land-owners.  This  law  was  after- 
wards applied  to  the  succession  to  the 
French  crown. 

Salisbury  (salz'ber-i),  a  cathedral  city 
of  England,  stands  near  Avon  River  (not 
Shakspere's),  84  miles  southwest  of  London. 
Its  famous  cathedral  is  built  in  early  English 
style,  and  is  473  feet  long  and  in  wide,  the 
spire  is  the  highest  in  England  —  400  feet.  In 
the  large  close  which  surrounds  the  cathedral 
is  the  bishop's  palace.  Blackmore  Museum 
contains  a  fine  collection  of  American  an- 
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tiquities.  Among  the  bishops  have  been 
Cardinal  Campeggio,  Jewell,  Hooker,  Fuller, 
Barrow,  Liddon  and  Wordsworth.  Old 
Sarum,  a  mile  north  of  the  present  city, 
was  a  castle  and  a  place  of  importance  in 
Roman  times.  Here  Canute  died,  and 
here  William  the  Conqueror  gathered  the 
barons  to  renew  their  oath  of  fealty.  Popu- 
lation 21,900. 

Salisbury,  Robert  A.  T.  Qascoyne 
Cecil,  Marquis  of,  English  statesman  and 
prime  minister, 
was  born  at  Hat- 
field,  Herts,  Feb. 
3,  1830,  and  edu- 
cated at  Eton  and 
at  Christ  Church, 
Oxford.  In  1866 
he  entered  Lord 
Derby's  ministry 
as  secretary  o  f 
state  for  India  (un- 
der the  title  o  f 
Lord  Cranbourne). 
On  the  death  of 
his  father  in  1867, 
he  entered  t  'i  e 
and 

foremost  debater  in  the  upper  chamber. 
In  1878  he  acted  as  joint  plenipotentiary 
of  Great  Britain  at  the  Congress  of  Berlin, 
and  two  years  later  became  secretary  of 
state  for  foreign  affairs.  When  the  Earl 
of  Beaconsfield  died  in  1881,  Lord  Salis- 
bury -became  the  recognized  leader  of  the 
Conservative  party.  When  the  Gladstone 
ministry  resigned  in  1885,  he  became 

gremier  and  secretary  for  foreign  affairs. 
wing  to  feeble  support  received  by  his 
gjvernment  he  resigned  affairs  to  Mr. 
ladstone,  but,  on  the  latter  being  defeated 
on  the  second  reading  of  the  Irish  Home- 
Rule  bill,  he  again  returned  to  power.  In 
1892  Mr.  Gladstone  and  he  once  more  ex- 
changed the  premiership,  and  in  1895,  on 
the  resignation  of  Lord  Rosebery,  Lord 
Salisbury  formed  his  third  adminst  ration,  in 
coalition  with  Liberal-  Unionists,  from  which 
he  retired  in  1902.  In  1864  he  was  elected 
chancellor  of  the  University  of  Oxford.  In 
his  younger  days  he  was  a  contributor  to 
The  Quarterly  Review,  but  latei  found  re- 
laxation from  the  cares  of  office  in  his  lab- 
oratory, where  he  experimented  in  chem- 
istry and  electricity.  He  died  on  Aug.  22, 
1903. 

Saliva  (sa-Uva),  one  of  the  digestive 
fluids,  is  mainly  the  product  of  the  salivary 
glands,  of  which  there  are  three  kinds, 
named  from  Greek  and  Latin  words  denot- 
ing their  position  —  the  parotid,  the  sub- 
maxillary  and  the  sublingual,  with  ducts 
or  canals  which  carry  the  saliva  into  the 
mouth.  Here  it  is  mixed  with  mucus, 
from  the  mucous  membrane  lining  the 
mouth,  forming  ordinary  or  mixed  saliva. 
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The  parotid  gland  is  the  largest  of  the  three 
glands,  found  on  each  side.  It  lies  on  the 
side  of  the  face  just  in  front  of  the  ear. 
Its  duct  is  about  two  and  a  half  inches 
long  and  opens  into  the  mouth  opposite  the 
second  molar  tooth  of  the  upper  jaw.  The 
submaxillary  gland  is  below  the  jaw-bone; 
and  the  sublingual  gland  is  under  the  tongue 
on  the  floor  of  the  mouth.  Salivary  glands 
are  found  in  most  of  the  higher  animals 
except  fishes. 

Sallee',  a  seaport  of  Morocco,  stands  on 
the  Atlantic,  at  the  mouth  of  the  Bu-Rak- 
rak.  It  for  centuries  was  notorious  as  a 
haunt  of  pirates,  who  carried  the  terror  of 
their  name  far  and  wide  and  known 
to  every  reader  of  Robinson  Crusoe.  The 
people,  10,000  in  number,  allow  no  Euro- 
pean to  dwell  within  their  walls,  though  a 
stop  was  put  to  their  piracy  at  the  beginning 
of  the  i  pth  century.  Population  about 
10,000. 

Sal'lust,  a  Roman  historian,  was  born 
of  a  plebeian  family  at  Amiternum,  in  the 
Sabine  country,  86  B.  C.  As  a  follower  of 
Caesar,  he  rose  to  be  tribune  in  52  and 
praetor  five  years  later.  He  took  part  in 
Caesar's  African  campaign,  came  near  being 
killed  in  a  mutiny  of  some  of  the  troops, 
and  was  made  governor  of  Numidia.  This 
office  enriched  him,  and  enabled  him  to  lav 
out  beautiful  gardens  on  the  Quirinal, 
which  bore  his  name  for  centuries,  and  to 
build  the  palace  used  afterwards  by  Em- 
perors Nerva,  Vespasian  and  Aurelian. 
Here  he  wrote  his  famous  histories,  Cat- 
iline, Jugurtha  and  the  Five  Books  of  His- 
tory, of  the  last  of  which  only  a  few  frag- 
ments are  known.  Sallust  died  in  34  B.  C. 

Salmon  (sam'un),  several  species  of  fish 
belonging  to  the  trout  family  and  ascending 
rivers  to  spawn.  They,  of  course,  are  found 
abundantly  during  migration  in  fresh 
water,  but,  as  they  feed  mainly  in  salt 
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water,  they  may  be  regarded  as  marine 
fishes.  They  occur  on  the  shores  both  of 
the  eastern  and  the  western  continent. 
They  are  essentially  cold-water  fish,  in 
Europe  ranging  north  of  Spain  and  on  the 
eastern  coast  of  North  America  from  Maine 
northward,  being  sometimes  found  as  far 
south  as  the  mouth  of  the  Hudson.  The 
salmon  of  the  Pacific,  so  abundant  in 
Columbia  and  Yukon  Rivers,  belongs  to 
another  genus.  This  kind  is  more  tolerant 
of  warm  water  and  occurs  on  the  coast  and 


in  rivers  of  California.  The  North  Atlantic 
salmon  is  brownish  above,  with  silvery 
sides,  spotted  with  black.  These  spots 
often  are  in  the  form  of  an  S.  Its  delicate 
reddish-orange  flesh  makes  it  highly  prized 
as  a  table-fish.  The  average  weight  of 
an  adult  is  about  15  pounds.  Very  similar 
forms  are  found  in  Great  Britain,  Europe, 
Norway,  Russia,  Eastern  Asia  and  Japan. 
The  salmon  of  the  western  Pacific  coast  are 
larger.  They  ascend  the  Yukon  1,500  miles. 
The  king-salmon  is  the  largest,  and  is  known 
to  reach  a  weight  of  100  pounds,  although 
those  weighing  40  or  50  pounds  are  con- 
sidered very  large.  The  average  weight  is 
about  22  pounds.  In  migrating  they  are 
able  to  leap  over  vertical  waterfalls  six  or 
eight  feet  high,  when  there  is  considerable 
depth  just  below  the  falls,  and  they  ascend 
swift  rapids  of  much  greater  height.  There 
are  four  other  varieties  on  the  Pacific  coast 
associated  with  the  king-salmon,  but  all  of 
smaller  size.  The  young  fish  at  first  live 
in  the  fresh  water  and  are  successively 
called  parr,  smolt  and  many  other  local 
names.  Going  into  salt  water  after  one  to 
three  years  with  a  length  of  six  inches,  they 
develop  rapidly,  and,  in  a  few  months, 
reach  a  weight  of  several  pounds.  They 
are  now  called  grilse  and  return  to  fresh 
water  to  spawn.  On  going  to  the  sea  again 
after  their  first  spawning,  they  are  called 
salmon  and  thereafter  bear  that  name. 
The  most  extensive  factories  for  canning 
salmon  are  on  Columbia  River.  The  fish 
canned  in  this  region  are  shipped  all  over 
the  world.  To-day  the  value  of  the  salmon 
catch  in  the  United  States  exceeds 
$20,000,000.  See  Buckland's  Fish-Hatching 
and  Traherne's  The  Habits  of  the  Salmon. 
Salome',  a  feminine  name  common  in 
Palestine  in  the  days  of  Christ.  The  notable 
Salome  was  the  granddaughter  of  Herod 
the  Great,  who  married  her  uncle  Herod, 
the  tetrarch.  She  appears  in  the 
Gospels  as  a  young  girl  who  was  in- 
stigated by  her  mother,  Herodias,  to 
ask  the  execution  of  John  the  Bap- 
tist. Her  skillful  dancing  induced 
Antipas  to  make  the  rash  vow  that 
led  to  the  death  of  the  prophet. 

Salome,  an  opera  by  Richard 
Strauss,  has  been  the  subject  of  much 
discussion  in  musical  circles  and  even 
of  popular  protest  in  France  and  the 
United  States.  It  portrays  the  story  of 
Salome  and  her  dance  before  Herod  and  his 
guests,  being  based  on  the  one-act  drama  of 
Oscar  Wilde,  who  imputes  to  Salome  a  passion 
for  the  prophet  which  leads  her  to  repulsive 
actions.  The  keynotes  are  passion,  terror 
and  overshadowing  destiny. 

Salonica  (sd'ld-ne'kd)  or  Saloniki,  the 
most  important  city  for  trade  in  European 
Turkey  after  Constantinople.  It  stands  at 
the  head  of  the  Gulf  of  Salonica,  and 
since  1889  has  been  joined  to  Belgrade  and 
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Vienna  by  rail.  It  has  a  fine  appearance 
from  the  sea,  as  it  is  surrounded  by  white 
walls  five  miles  long,  and  its  houses  and 
mosques  are  shaded  by  dark-leaved  trees, 
while  a  citadel,  the  old  Acropolis,  looks 
down  from  the  rocky  heights  above  it.  The 
main  buildings  are  the  mosques,  most  of 
them  now  Christian  churches;  among  them 
are  St.  Sophia.  St.  George  and  St.  De- 
metrius. The  old  mosque  once  was  a  temple 
of  Venus.  Here  is  the  court  of  the  hippo- 
drome where  Theodosius  ordered  the  mas- 
sacre of  7,000  citizens.  Via  Equatia,  the 
highroad  from  Rome  to  Byzantium,  passes 
through  the  city.  Trade  is  steadily  grow- 
ing, especially  since  the  opening  of  the 
railroad  to  Servia.  Cotton,  flour,  soap, 
bricks,  leather,  silk  and  carpets  are  among 
its  manufactures.  Salonica  is  the  Thessa- 
lonica  of  the  Christians,  to  whom  St.  Paul 
wrote  Thessalonians  I  and  II.  The  town 
was  founded  by  Cassander  in  315  B.  C., 
who  named  it  after  his  wife,  sister  of  Alex- 
ander the  Great.  Population  about  150,000; 
of  whom  nearly  61,000  are  Jews  of  Spanish 
descent,  25,000  are  Turks  and  14,000  Greeks. 
Salonica  also  is  a  vilayet  in  Turkey;  area 
13,510  square  miles;  population  1,130,800. 

Salt.  Common  salt  is  chloride  of  sodium 
(NaCl).  It  occurs  in  nature  both  in  beds  or 
strata,  when  it  is  called  rock-salt,  and  in 
solution  in  water.  Aside  from  the  sea  and 
from  salt  lakes,  the  underground  waters  of 
many  regions  contain  salt .  The  salt  of  com- 
merce is  partly  mined  from  the  beds  of  rock- 
salt,  partly  extracted  frrm  salt  waters.  In 
the  latter  case  the  brine  may  be  natural,  as 
in  the  case  of  the  sea.  salt  lakes  and  salt 
wells;  or  artificial.  In  the  case  of  artificial 
brines  fresh  water  is  allowed  to  flow  over 
beds  of  salt,  and  from  the  resulting  solution 
salt  is  extracted.  In  the  extraction  of  salt 
from  salt  water  two  general  processes  are  in 
vogue.  In  one  the  water  is  allowed  to  evap- 
orate in  the  open  air  under  the  influence  of 
the  sun;  and  in  the  other  evaporation  is 
hastened  by  means  of  artificial  heat.  By 
the  former  process  the  coarse  salt  and  by  the 
latter  the  fine  salt  of  commerce  are  obtained. 
Beds  of  rock-salt  represent,  deposits  from 
solution  on  the  bottoms  of  salt  lakes,  lagoons 
etc.  In  some  lakes,  as  Great  Salt  Lake, 
such  deposits  are  being  made  at  the  present 
time.  Similar  deposits  have  been  made  in 
the  past,  and  subsequently  buried  bj'  ~>ther 
sediments,  as  sand,  mud  etc.  Some  of 
these  beds  of  salt  were  made  millions  of  years 
ago.  Some  are  hundreds  of  feet  thick.  The 
salt  in  solution  in  underground  waters  may 
have  been  derived  from  salt-beds  over  which 
the  waters  seeping  in  from  the  surface  have 
passed,  and  some  of  the  natural  brines  may 
represent  sea-water  with  which  the  sediment 
was  originally^  filled  and  which  has  never 
been  drained  "out.  The  thickest  salt-beds 
of  this  country,  so  far  as  now  known,  are  on 
the  coast  of  Louisiana,  on  Avery's  Island 


(Petite  Anse}.  Other  salt-beds  occur  in  New 
York,  Pennsylvania,  Ohio,  Michigan  and 
Ontario,  Canada.  The  output  of  salt  in 
the  United  States  in  1906  was  28,172,38(7 
barrels  (280  Ibs.  per  bbl.),  value  $6,658,350. 
The  United  States  produce  more  salt  than 
any  other  country.  Great  Britain,  Russia, 
Germany,  France,  India,  Spain  and  Italy  are 
great  producers  in  the  order  named.  The 
total  product  for  the  world  in  1901  was 
more  than  12,000.000  short  tons. 

Salt  Lake  City,  capital  of  Utah,  is  on 
Jordan  River,  twelve  miles  from  Great  Salt 
Lake  and  4,265  feet  above  the  sea.  It 
covers  twelve  square  miles.  Its  streets  are 
132  feet  wide,  shaded  by  fine  trees,  many  of 
them  freshened  by  streams  of  running  water 
from  the  neighboring  mountains,  and  lighted 
by  electricity.  The  finest  public  buildings 
are  the  Mormon  temple,  which  cost  $4,000,- 
ooo,  with  walls  built  of  dressed  granite, 
twenty  feet  thick  at  the  bottom,  tapering 
to  six  feet  at  the  top ;  the  tabernacle,  a  huge 
building  in  the  shape  of  an  ellipse,  with  a 
dome-shaped  roof  resting  on  sandstone  pil- 
lars, and  seating  7,000;  and  the  city  and 
county  building.  Though  Mormon  influence 
is  strong,  there  are  Roman  Catholic,  Episco- 
palian, Presbyterian,  Congregational  and 
Methodist  churches.  St.  Mark's  cathedral 
(Episcopalian)  the  cathedral  (Roman  Cath- 
olic) and  the  First  Presbyterian  Church  are 
the  finest  Gentile  churches.  The  city  is  the 
center  of  large  mining-industries,  and  has 
smelting-works,  flour  and  paper  mills,  foun- 
dries, machine-shops,  breweries  and  tan- 
neries. It  has  good  free  public  schools,  sup- 
ported at  an  annual  cost  of  $500,000,  and 
an  enrollment  of  15,500.  Here  is  the  Uni- 
versity of  Utah,  a  coeducational  institution 
supported  by  the  state,  having  53  instructors 
and  957  students,  including  the  preparatory 
department.  There  also  are  denominational 
schools.  Salt  Lake  City  was  founded  in  1847 
by  Brigham  Young  who,  with  a  company  of 
Mormon  pioneers,  left  Council  Bluffs  in  the 
spring  to  find  a  site  for  the  future  Mormon 
capital.  For  years  the  growth  of  the  city 
depended  upon  the  inflow  of  Mormon  immi- 
grants, but  later  the  mines  in  its  vicinity 
attracted  Gentiles  or  non-Mormons.  The 
population  of  the' city  is  92,777. 

Salt'peter  or  Ni'ter  is  potassium  nitrate 
(KNO,).  It  generally  is  in  long,  colorless, 
six-sided  prisms.  Its  taste  is  cooling  and 
very  salty.  It  dissolves  in  water  but  not 
in  alcohol.  Mixtures  of  niter  and  carbon  or 
of  niter  and  sulphur  or  of  all  three  explode 
with  great  energy  on  applying  heat.  If  salt- 
peter be  thrown  on  glowing  coals,  it  flashes 
briskly.  Niter  is  found  in  India  and  Persia 
as  a  natural  product,  on  the  soil  or  scattered 
through  the  upper  rocks.  But  most  salt- 
peter is  now  made  from  the  Chilean  sodium 
nitrate.  Niter  is  used  in  making  sulphuric 
acid,  nitric  acid,  fireworks  and,  especially 
gunpowder.  It  also  is  a  medicine.  Sodium 
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nitrate  is  found  abundantly  on  the  surface 
of  the  soil  in  Chile  and  Peru  in  the  form  of 
cube-like  crystals,  and  so  is  often  called 
cubic  niter.  Besides  its  use  in  the  manufac- 
ture of  saltpeter,  it  is  a  valuable  fertilizer. 
In  1905  1,688,976  tons  of  this  nitrate  or 
Chilean  saltpeter,  as  it  is  called,  were  shipped 
from  Chilean  ports.  See  W.  H.  Russell's 
Visit  to  the  Nitrate  Fields  of  Tarapaca. 

Salts  make  a  very  important  class  of 
substances  in  chemistry,  of  which  common 
salt  or  sea-salt  is  the  most  familiar  example. 
Epsom  salts,  saltpeter  and  Rochelle  salts 
are  other  well-known  salts.  Common  salt 
was  known  from  the  earliest  times,  and  the 
name  was  given  to  other  substances  from  the 
greater  or  smaller  likeness  of  these  to  com- 
mon salt  in  appearance,  taste,  solubility  etc. 
But  many  substances,  which  have  entirely 
different  physical  properties,  are  now  called 
salts  by  chemists,  and  it  is  not  necessary, 
from  a  chemical  standpoint,  that  a  salt 
should  be  white,  soluble  in  water  or  have  a 
salty  taste.  .By  a  salt  is  ordinarily  meant  a 
substance  that  may  be  got  from  an  acid 
by  replacing  part  or  all  of  the  hydrogen  of 
the  acid  by  a  metal,  or  a  substance  capable 
of  playing  the  part  of  a  metal,  as  ammonium. 
For  example,  when  nitric  acid  and  oxide  of 
lead  act  upon  each  other,  the  acid  loses  its 
hydrogen,  the  place  of  which  is  taken  by 
the  lead,  thus  forming  lead-nitrate,  while  the 
hydrogen  of  the  acid  and  the  oxygen  of  the 
lead-oxide  combine  to  form  water.  In  neu- 
tral or  normal  salts  the  hydrogen  of  an  acid 
has  been  wholly  replaced  by  a  metal;  in 
acid  salts  only  partially  replaced;  and  in 
basic  salts  more  than  replaced,  there  being 
more  atoms  of  metal  in  the  salt  than  there 
were  atoms  of  hydrogen  in  the  acid. 

Salvador  (sal'va-ddr1),  the  smallest  but 
most  thickly  populated  of  the  Central  Ameri- 
can republics,  is  140  miles  long  and  on  an 
average  60  miles  wide.  It  covers  7,225 
square  miles,  and  is  about  as  large  as  New 
Jersey.  The  bulk  of  Salvador  is  a  level 
plain,  2,000  feet  high,  cut  by  rivers  and 
broken  by  many  volcanic  peaks  from  4,900 
to  6,900  feet  high.  Some  of  these  volcanoes 
are  still  active,  and  Izalco  has  been  in  erup- 
tion for  over  a  hundred  years.  On  the 
northern  frontier  is  a  portion  of  the  Central 
American  Cordillera.  The  chief  rivers,  all  of 
which  flow  to  the  Pacific,  are  the  Lempa, 
which  receives  the  waters  of  Laguna  de 
Cuija,  a  large  lake  on  the  borders  of  Salva- 
dor and  Guatemala,  and  the  San  Miguel. 
The  well-watered  and  rich  soil  is  divided 
into  small  farms,  which  will  yield  four  crops 
o/  corn  a  year.  The  main  products  are  coffee, 
irdigo  and  balsam;  the  balsam  grows  only 
on  one  part  of  the  seaboard,  called  the 
balsam-coast.  Gold,  silver,  coal  and  iron  are 
fcund,  but  the  metal  yield  is  not  great.  The 
bulk  of  trade  is  with  the  United  States  and 
Great  Britain.  The  whites  number  only 
20,000  most  of  the  people  being  Indians  or 


of  mixed  race.  The  Indians  are  Aztecs,  speak 
Spanish  and  are  Roman  Catholics.  A  presi- 
dent, chosen  for  four  years,  a  cabinet  of  four 
secretaries  and  a  congress  elected  once  a 
year  carry  on  the  government.  Education 
is  free  and  compulsory.  The  army  numbers 
3,000  men,  besides  18,000  militia.  A  railroad 
connects  the  capital,  San  Salvador  (popula- 
tion 60,000),  and  the  chief  port,  Acajutla. 
Another  road  is  planned  to  run  from  La 
Union,  the  best  harbor,  to  San  Miguel  and 
thence  to  San  Salvador.  Salvador's  first 
name  was  Cuscatlan.  Pedro  de  Alvarado 
had  great  trouble  in  conquering  it  in  1525-6. 
The  country  freed  itself  from  Spain  in  1821, 
and  two  years  later  joined  the  Central  Amer- 
ican Confederacy.  Since  1853  it  has  been 
an  independent  republic;  it  has  been  with- 
out foreign  wars  since  1864,  with  the  excep- 
tion of  the  short  war  with  Guatemala  in 
1890.  This  war  ended  the  proposed  treaty 
of  union  between  the  five  Central  American 
states.  Population  1,116,253,  an  average  of 
1 54  to  the  square  mile.  See  Bates'  Central 
America. 

Salva'tion  Army,  a  religious  body  which 
was  founded  in  England  in  1865  by  the  Rev. 
William  Booth.  The  Salvationists'  beliefs  do 
not  differ  greatly  from  those  of  other  Chris- 
tians, but  their  methods  are  entirely  new. 
Mr.  Booth's  idea  was  to  reach  the  poorer 
classes  of  London  by  means  of  a  military 
organization,  and  in  this  work  he  was  ably 
seconded  by  his  wife.  The  name  of  Salva- 
tion Army  was  adopted  in  1878,  and  its  head 
was  thereafter  known  as  General  Booth.  Its 
growth  has  been  wonderful,  there  now  being 
7,316  posts,  with  20,054  officers,  in  fifty-one 
countries  in  every  part  of  the  world.  A  coun- 
try is  mapped  out  into  districts,  each  under 
the  care  of  a  major.  Every  large  town  in  a 
district  is  occupied  by  one  or  more  corps 
under  a  captain,  with  lieutenants  to  assist 
him.  Their  work  is  to  carry  on  daily  ser- 
vices indoors  and  out  of  doors,  care  for  re- 
cruits and  work  in  every  way  for  the  sal- 
vation of  souls,  and  they  are  supported  by 
the  army.  Services  are  held  in  the  streets, 
with  processions,  accompanied  by  banners, 
drums  and  tambourines.  All  are  bound  to 
abstain  from  liquor  and  to  lead  unselfish 
lives  One  who  can  hardly  read  is  as  wel- 
come as  the  cultured,  and  women  as  well 
as  men  are  enlisted  and  can  hold  any  posi- 
tion. The  army  is  supported  by  offerings, 
gifts  and  the  profits  of  their  press,  of  which 
The  War-Cry  is  the  best-known.  The  army 
periodicals,  issued  in  24  foreign  languages, 
have  a  circulation  of  1,207,000  weekly  copies. 
Counting  books,  song-books  etc.,  their  publi- 
cations have  a  circulation  of  nearly  4, ooo.ooc 
a  month.  In  1890  a  scheme  for  uplifting  the 
out-of-work  and  homeless  multitudes,  set 
forth  in  General  Booth's  book,  In  Darkest 
England  and  the  Way  Out,  attracted  wide 
attention,  and  funds  were  collected  to  enable 
him  to  carry  out  his  plan.  By  this  plan  out- 
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casts  are  first  taken  into  a  city-colony,  given 
shelter  and  food  and  offered  work.  If  found 
willing  to  work  and  do  right,  they  are  then 
sent  to  the  farm-colony  and  afterwards 
shipped  to  the  colony  over  the  seas  as  emi- 
grants. In  1896  Ballington  Booth,  son  of 
General  Booth,  who  had  for  some  years  been 
in  charge  of  the  Salvation  Army  in  the 
United  States,  separated  from  the  parent 
society  and  established  a  new  organization, 
named  The  Volunteers  of  America.  vln  char- 
acter, aims  and  methods  this  organization  is 
similar  to  the  Salvation  Army.  See  General 
Booth's  book  and  his  Aggressive  Christianity. 

Salvini  (sal-ve'ne),  Tommaso,  was  born  at 
Milan,  Italy,  Jan.  i,  1830,  of  a  family  of 
actors.  The  boy  had  a  good  training  and 
became  well-known  as  a  member  of  Ristori's 
company.  In  1849  he  fought  in  the  war  for 
Italian  independence,  after  which  he  went 
back  to  the  stage.  He  played  tragic  parts, 
especially  CEdipus,  Saul  and  Othello.  He 
was  popular  and  successful  at  Paris,  Madrid, 
Brussels,  in  England  and  in  the  United 
States,  which  he  visited  in  1874  and  1881. 
In  1884  Salvini  left  the  stage  and  retired  to 
his  villa  near  Florence.  He  died  in  1896. 

ALEXANDER  SALVINI,  son  of  the  above, 
followed  his  father's  profession,  and  gained 
considerable  reputation,  appearing  success- 
fully in  the  United  States  in  the  Three 
Guardsmen  and  other  plays. 

Samarcand  (sdm1  dr-kand') ,  a  city  of  west- 
ern Turkestan,  130  miles  southeast  of  Bo- 
khara in  Russia  in  Asia.  Under  its  old  name 
of  Maracanda  it  was  taken  and  destroyed  by 
Alexander  the  Great.  Since  its  capture  in 
712  A.  D.  by  the  Arabs,  it  has  been  a  sacred 
Moslem  city.  Genghis  Khan  took  it  in  1219 
and  killed  three  fourths  of  its  half  million 
people.  Timur  the  Great  made  it  his  capital 
in  the  1 4th  century,  when  it  had  a  popula- 
tion of  150,000.  From  Timur's  time  date 
its  finest  buildings,  as  the  Ulug-bed  College, 
the  tombs  of  the  conqueror  and  his  wives 
and  the  great  stone  which  he  used  as  a 
throne.  Samarcand  had  a  checkered  history 
from  the  decay  of  Timur's  empire,  till  in 
1868  it  was  taken  by  the  Russians  from  the 
emirs  of  Bokhara.  A  railroad  now  joins 
Samarcand  to  Merv  and  the  Caspian  Sea. 
The  many  gardens  are  irrigated;  manufac- 
tures of  harness,  pottery  etc.  are  carried  on; 
and  there  is  a  brisk  trade  in  silk,  rice, 
horses  etc.  A  garrison  of  6,000  Russians 
holds  the  citadel,  which  is  built  on  a  steep 
hill.  Population  58,194. 

Sama'ria,  the  capital  of  the  northern  king- 
dom of  Israel,  after  the  ten  tribes  became 
independent  of  Judah.  It  was  founded  by 
Omri.  It  was  about  five  miles  northwest  of 
Shechem,  and  thus  near  the  middle  of  Pales- 
tine. It  stood  on  the  top  of  a  hill  1,450 
feet  high,  and  was  easily  made  a  place  of 
considerable  strength.  The  Syrians  besieged 
it  in  vain,  but  about  721  B.  C.  it  fell  before 
the  attacks  of  the  Assyrian  kings,  Shalmane- 


ser  and  Sargon.  Nearly  all  the  Hebrews  of 
the  capital  and  country  were  carried  captives 
into  Babylonia.  Their  places  were  taken  by 
Assyrian  colonists.  These  settlers,  though 
still  keeping  a  good  deal  of  their  heathen 
ways  of  worship,  adopted  for  the  greater  part 
the  religion  of  the  Israelites;  but  the  refusal 
of  the  Jews  to  accept  their  help  in  rebuilding 
the  temple  at  Jerusalem  caused  bitter  feeling; 
and  in  409  B.  C.  the  Samaritans  built  a  rival 
temple  on  Mt.  Gerizim.  This  enmity  be- 
tween the  Samaritans  and  the  Jews  became 
so  great,  that  the  'Jews  had  no  dealings  with 
the  Samaritans"  and  the  Samaritans  none 
with  the  Jews.  Alexander  the  Great  cap- 
tured Samaria,  and  brought  there  a  colony 
of  Greeks.  John  Hyrcanus,  the  Jewish  cap- 
tain, after  a  year's  siege  took  Samaria  and 
razed  it  to  the  ground  about  no  B.  C.  But 
the  Samaritans  clung  to  the  spot,  and  after 
a  bloody  siege  by  the  Romans  saw  their  city 
a  second  time  destroyed.  Samaria  was,  how- 
ever, rebuilt,  and  held  by  Herod  the  Great. 
The  place  is  now  but  a  heap  of  ruins,  and 
most  of  the  Samaritans  were,  like  the  Jews, 
scattered  to  the  four  winds;  yet  as  late  as 
529  the  few  left  rose  in  rebellion  against  the 
Eastern  Empire. 

Samoa  (sd-mo'd),  is  the  name  of  a  group 
of  islands  in  the  Pacific,  from  400  to  500 
miles  northeast  of  Fiji.  All  but  one  are  of 
volcanic  formation,  and  are  mostly  sur- 
rounded by  coral  reefs.  They  are  moun- 
tainous, well-wooded,  with  rich  soil.  Only 
four  are  of  any  size.  The  largest,  Savaii,  is 
47  miles  long  and  28  wide.  Upolu  has  on 
its  northern  side  the  bay  and  harbor  of  Apia, 
while  on  the  shore  of  the  bay  is  Apia,  the 
chief  town  of  the  islands,  In  the  spring 
there  are  disastrous  hurricanes.  Copra,  the 
dried  kernel  of  the  cocoanut,  is  the  chief 
export.  Cotton,  coffee  and  tobacco  are  cul- 
tivated, and  sugarcane  grows  wild.  Steamers 
ply  between  Apia  and  San  Francisco,  Auck- 
land and  Sydney.  The  Samoans  belong  to 
the  brown  Polynesian  race.  They  are  a  well- 
formed  people,  but  lessening  in  numbers, 
the  present  population  being  about  35,000. 
The  Frenchman  Bougainville  visited  the 
islands  in  1768,  and  called  them  the  Nav- 
igators' Islands,  from  the  skill  of  the  native 
boatman.  The  natives  are  Christians.  By 
treaty,  in  1889,  the  United  States,  Great 
Britain  and  Germany  assumed  joint  control 
of  the  islands.  This  arrangement  continued 
in  force  till  1898,  when  King  Malietoa 
Laupepa  died,  and  disturbances  arose 
regarding  the  succession.  A  joint  commission 
which  was  appointed  recommended,  among 
other  measures,  the  abolition  of  the  kingship. 
The  result  was  that,  by  the  Anglo-German 
agreement  of  Nov.  14,  1899,  accepted  and 
ratified  by  the  United  States  in  January, 
1900,  Great  Britain  renounced  all  rights  over 
the  islands  in  favor  of  Germany  as  regards 
Savaii  and  Upolu  and  in  favor  of  the  United 
States  as  regards  Tutuila  and  other  islands. 
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In  February,  1900,  a  naval  governor  was 
appointed  for  Tutuila.  The  island  of  Tutuila, 
70  miles  from  Apia,  has  an  area  of  about 
54  square  miles,  with  a  population  of  3,800. 
Manua  and  the  other  islets  have  a  united 
area  of  about  25  square  miles,  with  about 
2,000  inhabitants.  Tutuila  is  mountainous, 
luxuriantly  wooded  and  fertile.  It  is  de- 
scribed as  the  most  pleasing  of  the  Samoan 
islands.  The  harbor  at  Pago-Pago,  which 
penetrates  the  south  coast,  is  the  only  good 
harbor  in  Samoa.  The  German  islands  of 
Savaii  and  Upolu  have  a  combined  area  of 
1,000  square  miles,  with  a  population,  of 
33,000. 

Sa'mos,  an  island  in  the  ^Egean  Sea  near 
the  Asia  Minor  coast.  It  covers  180  square 
miles.  A  chain  of  mountains  runs  through 
the  island.  Between  it  and  the  mainland 
runs  the  mile-wide  channel  of  Mycale,  where 
in  479  B.  C.  the  Persian  fleet  was  routed  by 
the  -  Greeks.  The  main  product  is  wine, 
though  olive-oil,  raisins  and  hides  are  also 
exported.  Tanning  is  an  important  business. 
The  capital  is  Vathy.  The  old  city  of  Samos 
is  now  called  Tigani.  It  was  celebrated  for 
its  aqueduct,  cut  almost  a  mile  through  the 
heart  of  a  mountain;  a  huge  mole  built  to 
protect  the  harbor;  and  its  temple  to  Hera. 
In  early  times  famous  red  pottery  was  made 
in  Samos.  The  Samians,  like  the  Corinthi- 
ans, were  among  the  earliest  and  most  daring 
sailors;  a  Samian  is  said  to  have  first  passed 
the  pillars  of  Hercules  into  the  Atlantic ;  and 
Samos  was  the  mother  of  colonies  in  Thrace, 
Cilicia,  Crete,  Italy  and  Sicily.  The  island 
was  mistress  of  the  ^Egean  Isles  under  its 
greatest  ruler,  Polycrates  (532-522  B.  C.). 
No  Greeks  were  more  patriotic  than  the 
Samians  in  the  War  of  Independence  in 
1821,  but  they  were  forced,  though  the  rest 
of  Greece  became  free,  to  remain  in  the  hands 
of  their  masters,  the  Turks.  The  island  is, 
however,  governed  by  a  Greek  who  is  called 
Prince  of  Samos.  Population  is  54,840.  See 
Tozer's  Islands  of  the  ALgean. 

Samothra'ce  or  Samothra'ki  is  an  island 
in  the  northeast  of  the  ^Egean  Sea.  Mt. 
Saoce,  5,248  feet  high,  takes  up  nearly  its 
whole  surface,  sixty-eight  square  miles.  From 
this  peak  Poseidon  watched  the  combats  on 
the  plain  of  Troy.  Samothrace  for  many 
years  was  a  sacred  spot,  where  were  wor- 
shipped the  strange  gods  known  as  the 
Cabeiri.  In  1457  and  again  in  1821  the 
Turks  killed  nearly  all  its  people.  Popula- 
tion about  2,000.  See  Marston's  Greece  and 
the  jEgean. 

Samp'son,  William  T.,  rear-admiral  of  the 
United  States  navy,  was  born  at  Palmyra, 
N.  Y.,  in  1840.  He  graduated  at  Annapolis, 
first  in  his  class,  in  1861.  He  was  on  the 
Patapsco  when  she  was  destroyed  by  a  tor- 
pedo in  Charleston  harbor,  1865.  He  was 
made  lieutenant-commander  in  1866  and 
commander  in  1874.  He  served  six  years 
as  instructor  at  Annapolis  and  successively 


commanded  the  Swatara,  Iowa  and  San 
Francisco.  On  the  outbreak  of  the  war  with 
Spain  he  was  appointed 
acting  rear-admiral, 
March  26,  1898,  and 
placed  in  command  of 
the  North-Atlantic 
squadron  operating 
against  Spain  in  Cuban 
waters.  When  the  Span- 
ish  fleet  under  Cervera 
took  refuge  in  the  har- 
bor of  Santiago  de  Cuba, 
„  Sampson  established  a 
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close  blockade  of  that 
port,  resulting  in  the  de- 
struction of  the  Spanish  fleet  when  it  at- 
tempted to  escape  from  the  harbor,  July  3 , 
1898.  At  the  close  of  the  war  he  was  made 
rear-admiral.  He  died  on  May  6,  1902. 

Sam'son  "judged  Israel  twenty  years." 
He  was  a  Danite  and  a  native  of  Zorah.  At 
his  birth  he  became  a  Nazarite,  and  in 
accordance  with  this  vow  his  head  remained 
unshorn  and  his  lips  never  knew  the  taste 
of  wine.  The  account  of  his  marvelous  feats 
of  strength  and  his  fall  through  his  love  for 
Delilah,  a  Philistine  woman,  forms  one  of 
the  most  interesting  of  Bible  stories. 

Sam'uel,  the  last  of  the  judges,  the  first 
of  the  prophets  and,  next  to  Moses,  the 
greatest  man  in  the  early  history  of  Israel 
as  a  nation.  He  was  an  Ephraimite;  and, 
set  apart  by  his  mother  for  the  priesthood, 
he  became  a  temple-attendant  under  Eli, 
the  high  priest,  at  Shiloh.  While  but  a 
child  he  foretold  the  downfall  of  Eli  and 
his  house.  Twenty  years  after  his  master's 
death  he  gathered  the  people  at  Mizpah, 
routed  the  Philistines,  and  governed  the 
nation  for  twenty  years.  On  the  people's 
wishing  for  a  king  Samuel  reluctantly 
anointed  Saul  and  afterwards  David  as 
kings  of  Israel. 

Samurai  (sd'moo-rl),  the  military  class 
in  the  feudal  days  of  Japan,  were  retainers 
of  the  daimios  or  nobles.  Originally  it 
would  seem  that  the  term  was  restricted  to 
the  guards  of  the  imperial  palace;  but  it 
became  so  generalized  as  to  include  all 
whose  profession  was  war.  The  samurai 
had  a  great  reputation  for  courage,  daring 
and  feats  of  arms.  Their  power  began  to 
wane  after  the  abolition  of  the  feudal  sys- 
tem in  1871,  which  was  the  turning-point 
of  the  Japanese  civilization.  Their  name 
was  changed  in  1878  to  the  more  peaceful 
title  of  shizoki.  The  last  stand  of  the  con- 
servative samurai  led  to  the  civil  war  of 
1877,  which  resulted  in  their  defeat  and 
the  change  of  name  already  mentioned. 
Many  of  them  had  loyally  accepted  the 
changes  in  their  ancient  standing,  keenly 
as  these  changes  were  felt. 

San  An'gelo,  Tex.,  county-seat  of  Tom 
Green  County,  is  on  Concho  River.  Live- 
stock and  agricultural  interests  are  com- 
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bined  in  the  surrounding  region.  It  has 
an  altitude  of  1,900  feet  and  an  abundant 
water-supply,  being  near  the  confluence 
of  five  rivers.  Among  its  industries  are 
oil-mill,  brick-works,  cotton-gins,  lumber- 
yards, shops  and  general  offices,  for  Texas, 
of  the  Kansas  City,  Midland  and  Orient 
Railroad.  The  city  has  an  excellent  system 
of  public  schools,  a  Roman  Catholic  and 
private  academy,  business  college,  several 
churches  and  good  municipal  buildings. 
San  Angelo  has  all  the  adjuncts  of  an  up- 
to-date  city,  the  services  of  two  railroads 
and  a  population  of  10,321. 

San  Anto'nio.Tex.,  a  leading  city,  county- 
seat  of  Bexar  County,  is  on  San  Antonio  River. 
It  has  a  large  trade  in  horses,  mules,  wool, 
hides  and  grain,  and  has  flour-mills,  brew- 
eries, tanneries,  machine-shops,  foundries, 
binderies,  cotton-presses  and  oil-mills. 
Among  the  important  buildings  are  San 
Fernando  Cathedral,  commenced  in  1749, 
St.  Mark's  Cathedral,  Menger  Hotel  and 
the  city-hall.  San  Antonio  has  a  fine  pub- 
lic-school system,  with  21  buildings  and 
150  teachers,  colored  teachers  being  em- 
ployed for  colored  children.  Its  broad 
plazas  are  overarched  by  fine  old  trees,  and 
Brackenridge  Park,  near  the  head-springs 
of  San  Antonio  River,  contains  200  acres, 
is  kept  in  its  natural  state  and  maintains 
a  rare  collection  of  wild  animals.  In  the 
Mexican  quarters  of  Laredito  and  Chi- 
huahua may  be  seen  Spanish  manners  and 
customs,  markets,  shops,  cafes  and  churches. 
In  San  Antonio,  as  elsewhere  in  Texas, 
many  Germans  have  settled,  and  have 

treatly  helped  to  build  up  the  city.  Except 
uring  the  war,  San  Antonio  has  been  the 
Texan  headquarters  of  the  United  States 
army  since  1848,  and  the  quartermaster's 
depot  covers  eight  acres,  the  arsenal  20. 
Fort  Alamo,  just  across  the  river,  was  the 
scene  of  the  massacre  by  Santa  Anna  of 
the  garrison  of  188  men,  including  Crockett 
and  Bowie,  in  1836.  The  place  was  founded 
by  the  Spaniards  in  1714,  who  built  a  fort, 
and  four  years  later  some  monks  began 
the  mission  of  the  Alamo.  Population 
96,614. 

San  Ber'nardi'no,  Cal.,  county-seat  of 
San.  Bernardino  County,  was  settled  by 
Mormons  in  1851.  It  is  a  summer  and 
winter  health-resort,  because  of  its  uniform 
climate.  The  surrounding  country  is  a 
rich  agricultural  and  mining  section.  San 
Bernardino's  leading  industries  are  grain- 
elevators,  fruit-crate  factories,  lumber-mills 
and  the  Santa  F£  railroad-shops;  while  it 
also  is  an  important  shipping-point  for 
fruit,  grain  and  lumber.  The  city  has  ex- 
cellent public  and  parochial  schools,  a 
business  college,  an  academy,  an  orphan 
asylum  and  Southern  California  Hospital 
for  the  Insane.  It  has  electric-car  service, 
two  railroads  and  modern  improvements. 
Population,  18,000. 


San  Diego  (dt-d'gd),  Cal.,  county-seat  of 
San  Diego  County,  the  main  port  of  southern 
California,  stands  on  the  beautiful  bay  oi 
the  same  name,  125  miles  southeast  of  Los 
Angeles.  The  bay,  ten  miles  long,  forms 
a  good  and  very  busy  harbor.  The  climate 
is  remarkably  genial,  and  thousands  of 
tourists  come  here  and  to  Coronado- Beach, 
a  suburb  across  the  bay,  whose  hotel  cost 
$1,200,000.  San  Diego  is  the  oldest  city 
in  California,  and  Father  Junipero's  Jesuit 
mission  of  1768  is  still  preserved  and  used. 
A  few  miles  back,  at  the  mouth  of  a  canon, 
stands  the  famous  Sweetwater  dam,  one  ol 
the  largest  in  the  world,  with  a  curving 
wall  of  masonry  90  feet  high  and  46  feet 
through  at  the  base.  A  large  trade  in  wool, 
nuts,  fruit,  honey  and  other  products  of 
the  country  is  carried  on.  San  Diego  has 
carriage  and  wagon  works,  flour  and  planing 
mills  and  machine-shops.  It  has  a  splendid 
system  of  public  and  parochial  schools  and 
other  educational  institutions,  and  is  served 
by  four  railroads.  A  monument  to  Richard 
A.  Proctor  (q.  v.)  was  set  up  near  San 
Diego  in  1891.  Population,  80,000. 

San  Domingo.  See  HAITI  and  SANTO 
DOMINGO. 

San  Francis'co,  Cal.,  the  chief  city  of 
California  and  the  Pacific  coast,  stands  on 
a  peninsula  between  the  sea  and  the  bay 
of  San  Francisco.  The  bay  stretches  north 
and  south  47  miles,  with  a  width  of  six  to 
ten  miles,  joining  San  Francisco  Bay  on 
the  north  are  San  Pablo  Bay,  10  miles  long, 
in  which  are  Mare  Island  and  the  United 
States  navy-yard,  and  Suisun  Bay,  eight 
miles  long,  into  which  fall  the  San  Joaquin 
and  Sacramento  Rivers.  The  entrance  to 
San  Francisco  Bay  is  the  famous  Golden 
Gate,  a  strait  a  mile  and  a  quarter  wide  at  the 
narrowest  point.  The  shores  are  rocky  cliffs, 
in  some  places  nearly  2,000  feet  high.  The 
bay  is  a  large  factor  in  making  San  Francisco's 
site  of  such  business  importance.  In  the  city 
are  three  islands,  Goat  or  Yerba  Buena, 
Alcatraz  and  Angel. 

Two  hills  within  the  city  rise  several  hundred 
feet.  San  Francisco  has  many  large  and  fine 
buildings  of  marble,  granite,  terra-cotta,  iron 
and  brick;  yet,  in  spite  of  many  bad  fires,  it 
still,  because  of  its  all  year  'round  climate, 
has  many  residences  of  wood.  San  Fran- 
cisco has  six  large  parks  and  many  small 
ones,  all  of  which  aie  beautiful  and  attract- 
ive. Like  Central  Park  in  New  Vork, 
Golden  Gate  Park  has  been  reclaimed  from 
a  waste  tract,  in  this  case  of  sand-dunes. 
The  park  runs  along  the  seashore  for  about 
one  mile  and  covers  1,014  acres.  At 
Point  Lobos  are  Cliff  House,  Seal  Rocks 
and  Sutro  Heignts,  which  are  popular  re- 
sorts in  the  summer  Sutro  Park  is  one  of 
the  finest  private  parks  in  the  United 
States,  and  is  open  to  the  public  every 
day.  Sutro  Baths,  near  the  Cliff  House,  are 
a  very  extensive  bathing-establishment, 
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500  feet  long,  250  wide,  and  holding 
1,804,962  gallons.  Ocean-water  is  con- 
ducted into  immense  tanks  and  warmed 
for  use.  The  United  States  military  reser- 
vation, known  as  the  Presidio,  is  in  the 
northeast  of  the  city,  and  contains  1,500 
acres.  San  Francisco's  public  buildings, 
hotels,  theaters  and  business  blocks  are 
costly  and  magnificent.  New  buildings, 
eight  to  eighteen  stories  high  have  replaced 
those  which  were  destroyed  in  the  fire  of 
1906.  The  public  schools  are  maintained 
at  an  annual  cost  of  $1,550,917.  At  San 
Francisco  are  the  schools  of  dentistry, 
pharmacy,  law  and  medicine  of  the  Univer- 
sity of  California.  Other  schools  are  Cooper 
Medical  College,  Hahnemann  Medical  Col- 
lege, the  School  of  Mechanic  Arts  founded 
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by  James  Lick,  the  California  Academy  of 
Sciences,  also  endowed  by  Mr.  Lick,  the 
Jesuit  College,  and  Cogswell  Polytechnic 
College.  The  public  library  has  over  100,000 
volumes;  other  libraries  are  the  Mercantile, 
Mechanics',  Odd  Fellows'  and  legal  libraries. 
_  Cable-roads  were  first  used  in  San  Fran- 
cisco, and  were  invented  as  the  easiest 
method  of  transit  over  its  steep  and  hilly 
streets;  but  there  are  numerous  lines  of 
electric  railway.  Water  is  furnished  by  a 
private  company;  30,000,000  gallons  are 
brought  daily  from  creeks  and  reservoirs 
20  miles  distant.  San  Francisco  has  the 
largest  land-locked  harbor  in  the  world  and 
hundreds  of  steamers  run  out  of  it  to  Hawaii, 
the  Philippines,  Alaska,  Australia,  China, 
Japan  and  Central  and  South  America.  It  is 
the  center  and  supply  point  for  a  big  coast- 
wise trade  extending  as  far  north  as  Sitka, 
and  as  far  south  as  the  Panama.  San  Francisco 
is  the  greatest  receiving  port  for  cereals  on  the 
coast.  In  the  latest  year  of  record  all  im- 
ports and  exports  amounted  to  $91,250,000. 
Some  42,000  workmen  are  employed  in  the 
city's  mills  and  factories.  The  leading  in- 
dustries are  refining  sugar  and  molasses; 


slaughtering  and  meat-packing,  fruit  and 
vegetable  canning,  iron-works.  Among  the 
other  industries  of  the  city  are  the  manu- 
facture of  boots,  shoes,  gloves,  saddlery,  grain- 
sacks  and  pastry  products.  Much  ship- 
building is  done,  smelters  operated  and  gun- 
powder and  dynamite  extensively  manu- 
factured, the  plants  of  the  last  two  industries 
being  located  across  the  bay  from  the  city.  The 
great  Panama  Pacific  Exposition,  fittingly 
emphasized  the  vast  importance  of  the  Panama 
Canal  (q.  v.)  to  San  Francisco's  commerce. 
Newspapers  are  published  in  nearly  every 
language;  10,000  Chinese  live  in  their  quarter; 
Mexicans,  Malteee  and  Greeks  elbow  the  Euro- 
peans more  common  to  others  of  our  cities. 

The  mission  of  San  Francisco  de  Asis,  often 
called  the  Mission  Dolores,  was  founded  in 
1776  by  Spanish  Franciscan  monks.  This 
mission  became  wealthy  and  in  1825  con- 
trolled i, 800  Indians.  A  few  years  after  it 
was  turned  over  to  the  civil  officers,  in  1834, 
nothing  was  left  of  it  but  the  adobe  buildings. 
In  its  place  grew  up  the  village  of  Yerba 
Buena,  the  first  house  of  which  was  built  in 
1835.  The  town  was  taken  by  an  American 
man-of-war  in  1846,  and  the  next  year  its 
name  was  changed  to  San  Francisco.  The 
discovery  of  gold  in  1848  made  it  a  city  at 
one  leap.  In  the  spring  of  1849  its  population 
was  2,000,  at  the  end  of  that  year  it  was  20,000. 
Five  great  fires  in  1849-51,  which  swept  away 
the  wooden  houses  thickly  crowded  together, 
did  not  stop  the  growth  in  the  slightest.  In 
1851  and  1856,  because  of  bad  government, 
the  people  organized  a  vigilance-committee 
and  hanged  a  number  of  criminals.  On  April 
1 8,  1906,  San  Francisco  suffered  a  severe 
earthquake  shock,  followed  by  a  disastrous 
conflagration,  which  lasted  for  three  days. 
Gas  and  water  mains  were  broken  by  the  up- 
heaval. Soon  fires  broke  out  at  various  points, 
and,  the  water-supply  being  cut  off,  the  fire- 
department  was  helpless.  For  three  days  the 
city  was  swept  with  fire,  until  the  greater 
portion,  including  the  entire  business  section 
and  chief  residence  districts,  453  squares,  was 
left  a  mass  of  ruins.  The  loss  of  life  was 
estimated  at  12,  and  the  property  loss  at  more 
than  $350,000,000.  A  wave  of  sympathy 
swept  over  the  world,  and  relief  in  money,  food 
and  clothing  was  poured  into  the  stricken  city, 
until  the  contributions  amounted  to  $13,500,- 
ooo.  San  Francisco's  courage  and  enterprise 
in  the  face  of  the  disaster  were  a  marvel  to  the 
world.  The  work  of  rebuilding  was  taken 
up  with  such  promptness  and  energy  that 
in  four  months  work  was  under  way  on 
buildings  valued  at  more  than  $50,000,000, 
and  a  new  and  better  built  city  has  now 
replaced  the  one  destroyed.  Population, 
551,222. 

San  Jacin'to,  Battle  of,  the  last  battle 
of  the  Texan  war  for  independence,  took 
place  on  April  21,  1836,  near  San  Jacinto, 
Tex.  General  Sf.nta  Anna,  in  command  of  the 
Mexican  force  of  2,000,  was  attempting  to 
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cut  off  the  retreat  of  the  Texans,  and  came 
up  with  them  at  the  mouth  of  the  river.  Gen. 
Sam  Houston  ordered  his  small  force  of 
783  men  to  charge,  which  they  did  to  the 
shout  of  "Remember  the  Alamo!"  (See 
ALAMO.)  After  fighting  an  hour  and  losing 
630  men,  the  Mexicans  surrendered.  This 
decisive  battle  ended  the  war. 

San  Jos4  (hd-sd');  Cal.,  county-seat  of 
Santa  Clara  County,  is  on  Guadalupe  River, 
50  miles  southeast  of  San  Francisco.  Besides 
a  fine  courthouse  and  a  city-hall,  it  contains 
the  state  normal  school,  a  Roman  Catholic 
college  for  girls,  St.  Joseph's  College  for 
boys  (R.  C.),  University  of  the  Pacific 
(M.  E.)  and  others.  There  are  32  churches, 
several  charitable  institutions  and  a  public 
library.  Near  by  is  the  famous  Lick  ob- 
servatory. There  are  four  parks,  and  the 
city  is  noted  for  its  gardens  and  fruit.  ^  It 
is  a  center  for  fruit-canning  and  wine- 
manufacture,  besides  which  there  are  flour, 
woolen  and  other  mills.  Population,  35,000. 

San  Jose,  the  capital  since  1823  of  Costa 
Rica  (q.  v.),  stands  in  a  rich  plain,  3,711  feet 
above  the  sea.  There  are  many  squares  and 
two  large  parks.  The  notable  buildings  are 
the  presidential  and  national  palaces  and 
that  of  justice,  the  cathedral,  the  bishop's 
palace,  the  old  university  buildings,  two 
colleges  and  the  covered  market.  The  chief 
factory  is  the  government  distillery.  A 
railroad  joins  the  capital  to  Limon,  the  At- 
lantic port.  Population  29,660 

San  Luis  Potosi  (loo-es-po'tose'),  capital 
of  the  Mexican  state  of  the  same  name, 
stands  on  the  edge  of  a  table-land,  7,400 
feet  above  the  sea,  362  miles  northwest  of 
Mexico  City.  It  is  well-built,  and  contains 
a  fine  cathedral,  a  seminary,  railroad  work- 
shops, a  cotton-factory,  and  very  large 
smelting  works.  There  are  silver  mines 
near  by.  The  city  was  founded  in  1586,  and 
in  1863  was  the  seat  of  Juarez's  government. 
Population  of  the  capital  82,946;  of  the 
state  624,748;  the  area  of  this  being  25,316 
square  miles. 

San  Marino  (md-re'no),  the  smallest  inde- 
pendent state  in  Europe  and  a  republic, 
lies  among  the  Apennines.  Jt  covers  but  3  8 
square  miles,  and  contains  some  villages 
besides  the  town  of  San  Marino.  The  town, 
which  is  built  on  a  mountain  crag,  can  be 
i cached  only  by  one  road.  Farming  and 
cattle-breeding  are  the  main  occupations. 
It  claims  to  be  Europe's  oldest  state.  Its 
independence  was  recognized  by  the  pope 
•n  1631,  when  the  duchy  of  Urbino,  a  part 
of  which  it  had  been  since  the  i3th  century, 
was  annexed  to  the  papal  states.  It  is 
governed  by  a  giand  council,  the  members 
of  which  are  chosen  for  life,  one  third  of 
whom  are  nobles.  Two  captains-general  are 
chosen,  each  holding  office  for  six  months. 
Population  10,489. 

San  Salvador  (sdl'vd-dor'),  the  capital  of 
the  republic  of  Salvador,  is  built  at  the 


foot  of  the  extinct  volcano  of  San  Salvador 
(8,360  feet).  The  houses  are  mostly  of 
one  story,  with  thick  walls,  on  account  of 
earthquakes.  The  government  buildings 
are  handsome,  and  a  fine  cathedral  is  not 
yet  finished.  The  city  was  founded  in  1528. 
In  1854  it  was  a  fine,  well-built  city,  with 
a  population  of  over  25,000,  but  on  the 
night  of  April  16  it  was  wholly  destroyed 
by  an  earthquake.  Violent  shocks  of  earth- 
quake have  been  felt  in  1873,  1879  and 
1891.  Population  59,540.  See  SALVADOR. 
Sand,  a  term  loosely  applied  to  incoherent 
mineral  matter  occurring  in  particles  smaller 
than  pebbles  and  larger  than  particles  of 
mud  or  dust.  If  the  mineral  matter  is  fine 
enough  to  become  mud  when  wet,  it  would 
hardly  be  called  sand.  Between  clay,  the 
particles  of  which  are  very  small,  and  sand 
there  is  no  sharp  line  of  demarcation.  The 
one  grades  into  the  other.  The  same  is 
true  of  sand  and  gravel.  Sand  usually  con- 
sists chiefly  of  quartz,  but  it  generally  con- 
tains other  mineral  matter  in  small  quan- 
tities, and  sometimes  is  largely  made  of 
other  minerals.  Grains  of  sand  are  usually 
thought  to  be  round,  though  this  is  rarely 
the  case.  They,  however,  often  are  round- 
ish. As  it  occurs  in  nature,  quartz-sand  is 
made  of  partly  rounded  bits  of  quartz- 
crystals.  These  crystals  originally  occurred 
in  igneous  rock,  and  by  the  decay  of  the 
other  minerals  of  the  rock  the  quartz- 
crystals  were  set  free.  They  were  then 
brought  together  in  valleys  and  along 
shores  by  the  wash  of  rain,  streams  and 
waves.  The  purest  varieties  of  quartz-sand 
are  used  for  the  manufacture  of  glass 
Sand  is  extensively  used  with  lime  for 
mortar,  cements  etc  When  cemented  by 
natural  processes,  sand  becomes  sandstone. 
Sand=Dol'lar,  the  name  given  to  a  flat- 
tened sea-urchin,  very  common  on  sandy 

shores.  The 
soft  parts  are 
inclosed  in  a 
rounded,  fl  a  t  - 
tened  disc, 
made  of  plates 
of  carbonate  of 
lime  nicely  fit- 
t  e  d  together. 
When  living, 
the  discs  are 
covered  with 
short  spines. 
They  are  dark- 

^Uow  or  whit- 
ish if  bleached 
in  the  sun.  There  are  five  rows  of  plates 
with  minute  holes  for  the  tube-  feet  _  as  in 
other  sea-urchins,  and  five  rows  without 
holes.  In  certain  forms  the  disc  is  com- 
pletely perforated  by  a  number  of  orifices 
of  a  key-hole  pattern.  See  SEA-URCHIN. 

Sand,     George,    the   assumed   name   of 
Armandine   Lucile  Aurore   Dupin,   was  born 
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at  Paris,  July  5,  1804.  She  was  educated 
at  a  convent  in  Paris,  and  at  18  married 
M.  Dudevant.  After  nine  years  of  married 
life  at  Nohant  she  separated  from  her  _  hus- 
band and  went  to  Paris  to  make  her  living 
by  writing.  Her  life  was  spent  among 
authors  and  literary  people  generally,  her 
most  intimate  friends  being  Alfred  de 
Musset  (q.  ,v.)»  Chopin,  Lamennais  and 
Michel.  After  20  years  of  this  life  she 
settled  on  her  estate  of  Nohant  in  Berri, 
dividing  her  time  between  writing,  at  which 
she  was  very  industrious,  and  showing  hos- 
pitality to  almost  all  French  and  many 
foreign  men  of  letters  of  eminence.  George 
Sand  wrote  an  enormous  number  of  novels. 
Among  the  best  are  Consuelo,  Mauprat, 
Little  Fadette  and  The  Marquis  of  Villemer. 
Her  plays  did  not  gain  the  extraordinary 

Sopularity  of  her  novels.  Her  History  of 
ly  Life  is  interesting,  but  is  mostly  made 
up  of  her  fancies  and  thoughts  George 
Sand  died  on  June  7,  1876.  See  Life  by 
Miss  Bertha  Thomas,  in  the  Eminent 
Women  Series. 

San'dalwood,  the  wood  of  Santalum 
album,  a  small  genus  of  trees  and  shrubs 
from  the  East  Indies,  Australia  and  the 
Pacific  islands.  The  wood  is  white  or 
yellowish  and  noted  for  its  extreme  fra- 
grance. It  is  costly,  and  is  employed  for 
fans,  boxes  and  other  small  ornamental 
articles,  these  usually  being  intricately 
carved. 

Sand'blast.     See  GLASS. 

San'derling,  a  bird  of  the  snipe  family, 
which  is  widely  scattered,  breeding  m 
Arctic  regions  and  ranging  from  Iceland 
to  Patagonia.  It  is  about  eight  inches 
long  and  very  fat.  The  wintei  plumage 
is  ash-gray;  the  under  parts  are  all  white; 
and  in  summer  the  upper  feathers  are 
reddish  with  black  markings.  They  are 
very  common  along  our  beaches,  always 
seen  in  flocks,  always  zealously  hunting  for 
food  They  appear  more  wary  than  the 
sandpiper,  utter  a  shrill  cry  when  startled, 
and  a  large  company  moves  as  one  bird. 

Sand'piper,  a  name  commonly  applied  to 
several  shore-birds  belonging  to  the  snipe 
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family.  These  birds  run  over  the  sand 
uttering  a  piping  note,  which  doubtless  gave 
them  their  name.  They  are  small,,  active 


birds,  running  along  the  shore  and  feeding 
on  the  small  forms  of  life  cast  up  by  the 
waves.  Many  of  them  are  simply  migrants 
in  most  parts  of  the  United  States.  The 
best-known  form  nesting  in  the  United 
States  is  the  spotted  sandpiper.  This  is  a 
true  snipe,  about  seven  and  one  half  inches 
long,  with  upper  parts  brownish,  gray,  and 
black,  the  under  parts  white,  spotted  with 
black.  It  is  also  called  tip-up  and  pee-wit, 
being  named  from  its  teetering  habit  and 
its  sharp,  sweet  peet-weet,  weet-weet.  It  is 
a  familiar  summer  resident,  widely  dis- 
tributed, found  on  high  upland  as  well  as 
wet  meadow.  The  bit  of  a  bird  yields  only 
a  morsel  of  food,  but  many  are  shot  an- 
nually by  the  pot-hunter.  Usually  there 
are  two  broods  a  season.  The  nest  is  made 
in  a  depression  in  the  ground,  and  has  a 
lining  of  grass;  the  eggs  are  buff,  speckled 
with  brown.  The  semipalmateJ  sandpiper 
or  sand-peep  is  about  an  inch  shorter  than 
the  form  just  described.  It  is  similar  in 
coloring,  but  has  no  spots  on  the  breast. 
They  are  abundant  during  migrations  in 
flocks,  which  sometimes  number  several 
hundred.  See  SNIPE. 

Sand'stone  is  a  rock  formed  of  com 
pacted  sand.  The  grains  are  generally 
quartz,  though  other  minerals  are  often 
mixed  with  this;  they  are  colorless  or  of  a 
dull-white,  yellow,  brown,  red  or  green 
The  grains  vary  in  size,  forming  a  fine  01 
coarse  grained  stone.  Sandstone,  especially 
when  of  handsome  color,  is  much  used  in 
building. 

Sandus'ky,  O.,  stands  on  the  southern 
shore  of  Sandusky  Bay,  an  arm  of  Lake 
Erie,  56  miles  (by  water)  west  of  Cleveland. 
The  bay,  1 5  miles  long  and  five  wide,  forms 
a  good  harbor.  The  city  is  built  on  a  bed 
of  limestone,  on  a  site  rising  gradually  from 
the  shore.  Its  business  as  a  port  is  large, 
its  wharves  shipping  quantities  of  fish,  lime, 
limestone,  lumber,  salt,  coal,  ice,  wool, 
wheat,  flour  and  Ohio  wine.  There  also 
are  machine  and  car  works,  edge-tool,  wheel, 
window-glass,  furniture,  and  woodwork  fac- 
tories, wagon  and  carriage  works,  corru- 
gated paper  and  underwear  factories,  elec- 
tric-dynamo, steam-turbine,  structural  iron 
and  cement  works.  Sandusky  is  an  impor- 
tant import  and  export  point  for  Canadian 
trade.  It  has  good  municipal  buildings, 
many  churches  fine  public  and  parochial 
schools  and  a  public  library.  Here  is  the 
State  Soldiers'  and  Sailors'  Home,  which 
has  37  buildings  constructed  of  blue  lime- 
stone and  accommodates  1,600  persons 
The  neighboring  islands  are  a  favorite  sum- 
mer resort.  Population  19,989. 

Sand'wich  Islands.  See  HAWAIIAN  IS- 
LANDS. 

San'dy  Hook,  a  narrow,  sandy  peninsula 
of  New  Jersey,  between  the  Atlantic  and 
Sandy  Hook  Bay,  16  miles  south  of  New 
York.  It  is  about  six  miles  long,  and 
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reaches  northward  toward  the  Lower  Bay 
of  New  York.  Near  the  north  point  are  a 
fort,  a  life-saving  station  and  Sandy  Hook 
lighthouse,  with  a  lantern  90  feet  high. 
The  voyage  across  the  Atlantic  is  considered 
to  begin  at  Sandy  Hook. 

Sangir  (sang-ger')  Islands,  50  moun- 
tainous and  volcanic  islands  between  the 
Philippines  and  Celebes,  covering  323  square 
miles.  The  largest,  Great  Sangir,  on  which 
a  fourth  of  the  people  live,  contains  the 
volcano  Abu,  the  eruption  of  which  in  1856 
cost  more  than  6,000  lives.  The  people, 
who  number  50,000,  are  Malays,  and  are 
ruled  by  their  own  chiefs  under  the  pro- 
tection of  the  Dutch. 

San'hedrim,  the  supreme  national  coun- 
cil of  the  Jews,  established  under  the  Mac- 
cabees. There  were  71  members,  and  it 
was  presided  over  by  the  Nasi  or  prince 
at  whose  side  stood  the  Ab-Beth-Din  or 
father  of  the  council.  The  members  were 
priests;  elders,  by  whom  were  meant  heads 
of  families;  scribes  or  doctors  of  the  law; 
and  men  of  learning.  The  high  priest,  if 
a  man  of  learning,  otherwise  "he  who  ex- 
cels all  others  in  wisdom,"  was  appointed 
president.  This  court  had  power  over  life 
and  death,  regulated  admission  into  the 
priesthood,  and  slowly  gathered  to  itself 
the  whole  internal  government  of  Palestine. 
It  usually  met  daily  in  a  hall  in  one  of  the 
temple-courts,  though  on  extraordinary 
occasions  it  met  at  the  house  of  the  high 
priest.  After  the  destruction  of  Jerusalem 
the  sanhedrim  found  its  way  to  Babylon. 
See  Schurer's  History  of  the  Jewish  People 
in  the  Time  of  Christ. 

San'itary  Commis'sion,  The,  was  estab- 
lished by  women  of  the  northern  states  at 
the  beginning  of  the  Civil  War,  to  aid  and 
comfort  the  soldiers  of  the  Union.  Its 
inspectors  endeavored  to  improve  the  venti- 
lation, drainage,  clothing,  cookery  etc.  in 
the  camps.  To  it  was  due  the  establish- 
ment of  pavilion-hospitals  at  the  camps 
and  of  soldiers'  homes  at  recruiting  points; 
it  provided  hospital-steamers  and  cars  for 
sick  soldiers,  and  distributed  the  supplies 
given  the  soldiers  by  the  women  of  the 
land.  The  commission  was  a  board  of  25 
men;  its  president  was  Dr.  Henry  Bellows 
of  New  York.  During  the  war  $4,924,481 
were  received,  besides  supplies  worth  $15,- 
000,000. 

Sansculotte  (s&nz'k'A-lot'),  that  is,  "with- 
out breeches,"  was  the  name  given  in  scorn 
at  the  beginning  of  the  French  Revolution 
by  the  court-party  to  the  democratic  party 
tn  Paris.  The  latter  adopted  the  name  with 
pride,  and  used  it  as  a  title  to  distinguish 
the  "good  patriot."  The  name  was  given 
because  of  the  revolutionists  giving  up 
knee-breeches  and  wearing  trousers,  not  be- 
cause of  their  roughness  of  manner  or 
raggedness  of  dress,  as  has  often  been  sup- 
posed. 


San'ta  A'na,  Cal.,  a  city  30  miles  south- 
east of  Los  Angeles,  is  the  county-seat  of 
Orange  County  and  the  business-center  of 
Santa  Ana  Valley.  This  valley  is  one  of 
California's  most  fertile  sections,  producing 
fruits  of  every  variety,  sugar-beets  and 
wheat  and  having  peat-beds  nearby.  Santa 
Ana  has  flour  and  planing  mills,  soda-works 
and  a  vegetable  and  fruit  cannery.  It  has 
excellent  public  schools,  a  business  college 
and  a  library.  It  has  the  service  of  two 
railroads,  waterworks  and  a  population  of 
15,000. 

Santa  'An'na,  Antonio  Lopez  de,  presi- 
dent of  Mexico,  was  born  at  Jalapa,  Feb. 
21,  1795.  When  15  he  entered  the  Spanish 
army,  and  served  against  his  countrymen 
till  1821  when  he  joined  Iturbide,  who 
made  him  brigadier-general  and  governor  of 
Vera  Cruz.  In  1822  Santa  Anna  proclaimed 
a  republic  and  brought  about  the  down- 
fall of  Emperor  Iturbide.  In  1829  he 
defeated  ard  captured  a  body  of  Spanish 
troops  which  had  landed  at  Tampico,  and 
in  1832  through  intrigue  and  revolt  had 
himself  chosen  president.  Under  Santa 
Anna  the  states  became  mere  provinces, 
while  all  power  was  in  the  hands  of  the 
central  government.  This  policy  cost  Texas 
in  1836.  Santa  Anna  invaded  this  province 
with  6,000  men,  and  defeated  and  massa- 
cred the  Texans  with  unbroken  success,  till 
he  was  routed  and  his  army  and  himself 
taken  prisoners  by  Gen.  Sam  Houston  at 
San  Jacinto  (q.  v.}.  After  eight  months' 
imprisonment  he  was  set  free,  but  his  in- 
fluence at  home  was  not  recovered  till  his 
gallant  defense  of  Vera  Cruz  against  an 
attack  of  the  French  in  1838.  In  1841  a 
revolution  again  put  him  in  the  president's 
chair,  and  in  1845  another  revolution  sent 
him  into  exile  at  Havana.  But  in  1846 
the  war  with  the  United  States,  which  had 
opened  badly  with  the  loss  of  Palo  Alto, 
Resaca  and  Monterey,  caused  the  Mexicans 
to  recall  Santa  Anna  and  make  him  presi- 
dent and  commander-in-chief.  But  the 
loss  of  the  battle  of  Buena  Vista  to  Taylor 
and  Cerro  Gordo  to  Scott,  followed  by  the 
certainty  of  the  fall  of  the  capital,  induced 
Santa  Anna  to  leave  the  city  by  night, 
after  resigning  the  presidency.  In  1853  he 
was  made  president  for  life,  but  his  harsh 
rule  caused  him  to  be  driven  from  the 
country  two  years  after.  In  1867,  after 
the  death  of  Maximilian,  he  tried  to  land 
in  Mexico,  was  captured,  tried  and  con- 
demned to  death,  but  was  pardoned  on 
condition  of  leaving  the  country.  He  died 
at  Mexico  City,  June  20,  1876. 

Santa  Barbara,  Cal.,  county  seat  of 
Santa  Barbara  County,  104  miles  northwest 
of  Los  Angeles,  on  the  Santa  Barbara  Channel. 
The  surrounding  country  produces  fruit, 
English  walnuts,  olives,  beans,  corn,  potatoes, 
etc.  Petroleum  and  valuable  medicinal  springs 
are  near  the  city  which  has  a  good  harbor  and 
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fine  railroad  connections.  Santa  Barbara  has 
good  public  schools  and  the  only  State  Normal 
School  where  teachers  are  trained  in  domestic 
science.  The  Santa  Barbara  Mission,  the 
largest  and  best-preserved  of  any  in  Cali- 
fornia, and  the  only  one  in  which  services 
have  been  held  continuously  since  the  founding 
in  1786,  is  here.  Population,  17,000. 

Santa  Claus,  a  corruption  of  the  name 
of  St.  Nicholas.  The  term  was  first  used 
by  the  Dutch  settlers  of  New  York,  who 
kept  a  San  Claus  holiday.  Santa  Claus  is 
held  to  be  the  patron  saint  of  the  young, 
and  his  feast,  held  on  Dec.  6,  was  cele- 
brated formerly  in  England  and  still  is  in 
Germany.  Now  the  visit  of  Santa  Claus 
bearing  gifts  to  the  children  is  transferred 
to  Christmas. 

Santa  Cruz',  Cal.,  a  prosperous  city  of 
Santa  Clara  County,  60  miles  south  of  San 
Francisco  on  the  Bay  of  Monterey.  It  is 
in  a  fruit-belt,  but  also  engages  in  manu- 
facturing. Chief  among  its  productions  are 
powder,  soap,  boxes,  bitumen,  leather  and 
lead.  The  city  has  excellent  public  and 
parochial  schools,  a  business  college  and  a 
public  library.  It  has  the  service  of  two 
railroads,  a  fine  bathing-beach  and  good 
public  buildings.  Population  11,146. 

Santa  F4  (s&n'ta-fa'),  N.  M.,  the  capital 
of  New  Mexico,  is  among  the  Rocky  Moun- 
tains, 6,840  feet  above  the  sea  and  1,327 
miles  southwest  of  Chicago.  The  site  is  a 
mountain- walled  basin,  20  miles  from  the 
Rio  Grande.  Half  the  people  are  Mexicans, 
dwelling  in  low  adobe  houses  on  narrow 
streets.  The  plaza  lias  shops  on  three  sides, 
and  on  the  other  the  old  governor's  palace, 
a  long,  low,  adobe  building.  The  climate  is 
so  dry  that  irrigation  is  necessary  for 
gardening  or  farming.  When  first  seen  by 
the  Spaniards  about  1542,  the  town  was  a 
well-peopled  Indian  pueblo.  It  was  founded 
in  1605,  and  has  been  the  capital  since 
1640.  The  Indians  captured  it,  burned  the 
main  buildings,  and  drove  out  the  whites  in 
1680.  The  Indians  again  made  an  attack 
m  1837,  but  were  driven  off  by  the  Mexican 
governor,  Manuel  Armijo.  General  Kearny 
occupied  it  with  United  States  troops  in 
1846.  During  the  Civil  War  the  Con- 
federates held  Santa  Fe*  for  a  few  weeks  in 
the  spring  of  1862.  Santa  Fe"  has  three 
public-school  buildings,  fine  churches,  a 
U.  S.  Indian  school,  a  deaf  and  dumb 
school  and  the  penitentiary.  The  city 
has  a  fine  waterworks  and  electric  light 
system.  Its  points  of  interest  are  many 
and  historical,  as  the  church  of  San  Miguel, 
the  oldest  church  in  the  United  States, 
and  the  governor's  palace  built  in  1598. 
Population  5,072. 

Santa  Ro'sa,  Cal.,  county-seat  of  Sonoma 
County,  about  sixty  miles  northwest  of  San 
Francisco.  It  is  in  a  fertile  section,  where, 
in  addition  to  fruit-growing,  hops  are  a 
crop,  and  stock-raising  and  dairying  are 


practiced.  The  chief  industrial  establish- 
ments are  carriage- works,  soap-factories, 
flour-mills,  machine-shops,  fruit-drying  and 
canning  works  and  a  brewery.  Santa  Rosa 
is  served  by  the  California  Northwestern  and 
Southern  Pacific  railroads.  Population 

7.817-     . 

Santiago  (san'te-d'go) ,  the  capital  of  Chile, 
stands  on  a  wide  and  beautiful  plain  near  the 
western  base  of  the  Andes,  1,700  feet  above 
the  sea-level  and  115  miles  southeast  of 
Valparaiso.  The  town  is  well-built,  but  most 
of  the  houses  are  only  one  story  high,  owing 
to  earthquakes.  The  chief  square  is  Plaza 
Independencia,  its  sides  formed  by  the  gov- 
ernment palaces,  arcades,  cathedral,  arch- 
bishop's palace  and  a  handsome  hotel.  On 
the  site  of  the  Jesuit  Church,  which  was 
burned  down  in  1853,  is  a  marble  and  bronze 
monument  in  memory  of  the  2,000  wor- 
shipers, mostly  women,  who  perished  in  the 
fire.  The  government  buildings  include  the 
capitol,  mint,  president's  dwelling,  prison, 
two  hospitals  and  a  deaf  and  dumb  asylum. 
The  Alameda,  with  four  rows  of  fine  poplars, 
runs  the  whole  length  of  the  city_  and  is 
adorned  with  many  statues.  Facing  it  are  the 
State  University  with  2,500  and  the  National 
Institute  with  2.148  students.  There  are 
other  special  schools,  besides  a  national  li- 
brary _of  116,300  volumes,  botanical  and 
zoological  gardens,  exposition  buildings,  the- 
aters and  club-houses.  Santiago  is  sur- 
rounded by  pretty  suburbs  dotted  with  villas 
and  gardens  bright  with  flowers.  Tlic-^  are 
considerable  trade  and  a  busy  stock-ex- 
change. Cloth,  ship-biscuits,  beer,  ice  etc. 
are  manufactured.  Santiago  was  founded  by 
Pedro  de  Valdivia  in  1541.  Population  332,- 
720.  See  CHILE. 

Santiago  de  Cuba  (san'te-d'go  dd  kffo'ba) , 
a  southeastern  province  of  Cuba;  also  a 
fortified  city,  seaport  and  former  capital  of 
the  island,  situated  near  the  mouth  of  River 
Santiago,  fronting  a  harbor  four  miles  long 
on  the  southern  coast.  American  adminis- 
tration of  the  city  and  province  was  in  July, 
1898,  intrusted  to  Maj.-Gen.  Leonard  Wood, 
and  was  ably  conducted.  He  effected  many 
reforms  and  did  much  to  improve  sanitary 
conditions  and  secure  good  and  orderly  gov- 
ernment. He  also  established  public  schools, 
instituted  courts  of  law,  and  constructed 
roads  inland  and  along  the  coast.  The  region 
is  rich  in  metals,  including  iron,  copper  and 
manganese,  and  in  forests  of  cabinet- woods, 
as  mahogany  and  cedar,  besides  dye-woods 
and  other  elements  of  wealth.  Its  chief 
products,  however,  are  sugar  and  tobacco; 
while  in  the  city  there  are  many  cigar 
factories,  foundries  and  saw-mills. 

On  the  outbreak  of  the  Spanish-American 
war  the  Spanish  fleet  under  Admiral  Cer- 
vera  was  in  West  Indian  waters;  on  May 
20,  1898,  this  squadron  entered  the  harbor 
of  Santiago  and  was  at  once  blockaded  by  a 
United  States  fleet,  commanded  by  Admiral 
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Sampson.  To  "bottle  up"  the  Spanish  ves- 
sels in  the  harbor,  Lieut.  R.  P.  Hobson  took 
the  Merrimac  into  the  narrow  channel  be- 
tween the  Morro  forts,  at  the  exit  of  the 
harbor,  and  there  sank  her  with  torpedoes. 
This  gallant  deed  was  effected  on  the  night 
of  June  3,  and  was  rendered  all  the  more 
hazardous,  not  only  by  the  blowing  up  of 
the  ship,  but  by  the  fire  drawn  upon  her 
from  the  enemy.  Hobson  and  his  volunteer 
crew  were  all  made  prisoners,  two  only  of 
their  number  having  been  wounded.  A  few 
days  after  this  a  force  of  United  States 
marines  landed  at  Caimanera  and  formed 
Camp  McCalla;  General  Shafter  landed  a 
division  at  Baiquiri;  and  General  Wheeler 
another  at  Siboney,  the  landing  being  cov- 
ered by  the  guns  of  the  fleet.  These  forces, 
proceeding  toward  Santiago,  were  met  near 
Sevilla,  six  miles  inland  from  Baiquiri,  by  a 
Spanish  force,  when  the  battle  of  Las  Guasi- 
mas  was  fought.  Following  upon  this  (July 
ist),  occurred  the  two  bloody  engagements 
at  San  Juan  and  El  Caney,  in  which  the 
Spanish  forces  were  defeated  and  driven 
within  the  fortifications  of  Santiago.  Then 
came  the  fatal  dash  of  Cervera's  squadron 
out  of  the  harbor,  which  Hobson  had  not 
succeeded  in  closing,  and  its  speedy  anni- 
hilation on  July  3.  Operations  against  the 
city  were  pressed  by  General  Shafter,  result- 
ing in  the  surrender,-  July  14,  of  the  city 
and  province  together  with  over  20,000 
Spanish  troops  under  General  Toral.  Popu- 
lation of  the  town  about  50,000.  See  SPAN- 
ISH-AMERICAN WAR  and  CUBA 

San'to  Domin'go,  The  Republic  of,  was 
founded  in  1844  The  present  president  is 
Ramon  Caceres,  the  holder  of  the  presidency 
being  elected  by  an  electoral  college  for  four 
years.  The  legislative  power  is  vested  in  a 
national  congress  composed  of  24  deputies. 
The  area  of  the  republic  is  ectimated  at 
1 8  045  square  miles  with  a  population  of 
about  610,000,  which,  unlike  that  of  Haiti, 
is  chiefly  composed  of  a  mixed  race  of  the 
original  Spanish  inhabitants,  the  aborigines, 
mulattoes  and  negroes,  and  a  considerable 
number  of  whites  or  of  inhabitants  of  Euro- 
pean descent,  who  speak  Spanish  and,  in 
the  towns,  both  English  and  French.  The 
capital,  at  the  mouth  of  the  Ozama,  is 
Santo  Domingo.  Santiago  is  estimated  to 
have  12.000  inhabitants;  Macoris  5,000; 
and  Puerto  Plata,  the  chief  port,  about  6,000. 
The  republic  has  about  300  public  schools, 
with  some  10,000  pupils.  The  country  is 
rich  in  timber,  as  also  in  minerals.  Its  chief 
exports,  however,  are  sugar,  cocoa,  bananas, 
coffee  and  leaf-tobacco;  rice  is  also  grown. 
The  imports  in  1910  were  a  little  over  six 
million  dollars  in  value;  while  the  exports 
amounted  to  $10,849,000.  There  are  about 
150  miles  of  railway  and  430  of  telegraph 
line.  See  HAITI.  Consult  Hazard's  Santo 
Domingo  and  Kimball's  Life  in  Santo  Do- 
mingo, 


Santo  Domingo,  capital  of  the  Dominican 
Republic,  is  on  the  southern  coast  of  Haiti. 
It  was  founded  by  Columbus  as  early  as 
1494.  The  main  buildings  are  the  Gothic 
cathedral,  where  the  ashes  of  Columbus  found 
rest  from  1536  to  1796,  the  hospital,  arsenal 
and  government  buildings.  A  wall  sur- 
rounds the  town,  and  forts  and  batteries 
defend  the  harbor.  Population  18,626. 

Santos=Dumont(sdn-tds-du'mdn'),  Alberto, 
is  a  balloonist  and  inventor  born  in  Brazil  in 
1873,  who  learned  practical  mechanics  on 
his  father's  private  railroad  at  the  same 
time  that  he  attended  the  school  of  mines 
at  Minas.  He  was  a  student  and  graduate 
of  the  University  of  Rio  Janeiro;  and  in 
France  entered  the  aeronautic  school.  In 
1897  Santos- Dumont  made  no  less  than  20 
balloon-ascensions.  In  1901  he  caused  a 
dirigible  balloon  to  be  made  of  a  cylindrical 
shape  and  on  October  19  won  the  Deutsch 
prize  by  steering  a  balloon  around  the  Eiffel 
Tower  (q.  v.)  and  back  in  half  an  hour.  Santos- 
Dumont  has  made  experiments  not  only  with 
airships  but  with  automobiles;  but  he  has 
chosen  to  forego  the  rights  of  patent  to  all  his 
inventions,  which  are  freely  presented  to  those 
who  have  skill  and  courage  to  use  them.  See 
AERONAUTICS  in  which  the  whole  subject  of 
flight  by  birds  and  men  is  explained. 
t  Sao  Francisco  (san  jran-sSsh'koT)),  a  large 
river  of  Brazil,  rises  in  the  southwest  part 
of  Minas  Geraes,  in  its  lower  course  sepa- 
rates Bahia  and  Sergipe  from  Pernambuco 
and  Alagoas,  and  after  i, 800  miles  falls  into 
the  Atlantic.  It  is  navigable  as  far  as  the 
mouth  of  the  Paraopeba,  except  at  three 
points,  one  of  which  is  the  falls  of  Paulo 
Affonso  (275  feet),  around  which  traffic  is 
carried  by  rail. 

Sao  San  Paulo  (soun  pou'lbtf),  capital  of 
the  Brazilian  state  of  the  same  name,  stands 
on  a  wide  plain,  four  miles  from  Rio  Tiete 
and  310  southwest  of  Rio  de  Janeiro.  There 
are  a  handsome  public  garden  and  beauti- 
ful suburbs.  The  main  buildings  are  the 
government  palace,  formerly  a  Jesuit  Col- 
lege, the  bishop's  palace  and  a  celebrated 
law-school.  Sao  Paulo  is  the  headquarters 
of  the  coffee  trade,  and  four  railroads  join 
it  to  the  coffee-districts.  There  are  a  num- 
ber of  factories.  Population  400,000.  The 
state  covers  112,307  square  miles  and  has 
2,279,608  inhabitants. 

Sap,  Ascent  of.    See  WATER,  ASCENT  OF. 

Sapphire  (saf'ir),  the  most  precious  of 
gems  except  the  diamond  and  ruby,  is,  like 
the  latter,  a  variety  of  corundum.  The 
name  is  commonly  given  to  the  beautiful 
blue  variety  of  corundum,  but  stones  of 
other  shades,  as  colorless  or  pink,  some- 
times receive  the  name.  Purplish  or  green- 
ish colors  are  undesirable,  while  clouds, 
milky  spots,  flakes  or  stripes  show  flaws. 
It  is  found  crystallized,  usually  in  six-sided 
prisms,  ending  in  six-sided  pyramids.  It 
is  sometimes  found  imbedded  in  gneiss,  but 
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wore  often  in  clay  soils.     The  finest  sap- 

g hires  are  found  in  Ceylon;  Kashmir  and 
urma  also  produce  beautiful  specimens; 
and  sapphires  are  found  in  the  United 
States  (particularly  in  Montana)  and  in 
Victoria  and  New  South  Wales.  The  value 
depends  on  quality  rather  than  size  and 
does  not  increase  with  the  size,  as  does 
that  of  the  ruby.  A  sapphire  of  165  carats 
was  sold  in  1867  for  $40,000.  In  early 
times  a  dark-hued  or  indigo  sapphire  was 
called  a  male  sapphire,  a  pale  blue  one  a 
female  sapphire 

Sappho  (s&f'o),  one  of  the  great  poets  of 
the  world,  was  born  on  the  island  of  Les- 
bos in  Greece.  She  was  only  six  when  she 
lost  her  father,  and  must  have  lived  about 
the  end  of  the  yth  century  B  C..  as  she 
flourished  at  the  same  time  as  Alcaeus  and 
Stesichorus.  But  little  is  known  of  her 
life,  except  that  she  had  a  daughter  and 
was  acquainted  with  Alcasus.  It  is  said  that 
sh3  fled  from  Mitylene  to  Sicily  for  refuge 
about  596,  but  a  few  years  later  came 
back  to  Mitylene,  where  she  was  the  center 
of  a  group  of  girls  with  a  passion  for  poetry. 
But  two  of  her  odes,  one  to  Aphrodite,  with 
a  number  of  short  fragments  have  survived 
the  wear  and  tear  of  centuries,  but  they 
are  enough  to  assure  her  genius.  For  sin- 
cerity, deep  feeling,  passion  and  exquisite 
grace  her  lyrics  stand  alone.  There  is  a 
story  that  she  fell  in  love  with  a  beautiful 
youth,  and,  because  he  did  not  return  her 
love,  plunged  from  a  precipice,  called  the 
Leucadian  rock,  into  the  sea. 

Saprophytes  (sap'ro-fltz),  plants  which 
are  not  able  to  make  their  own  food  and 
do  not  attack  living  plants  or  animals,  but 
obtain  their  food  from  decaying  bodies  or 
organic  products.  These  plants  are  not 
able  to  make  their  own  food,  because  they 
do  not  contain  chlorophyll.  They  attack 
dead  bodies  or  body  products,  and  sooner 
or  later  all  organic  matter  is  attacked  and 
decomposed  by  them.  Were  it  not  for 
them  it  is  said  that  "the  whole  surface  of 
the  earth  would  be  covered  with  a  thick 
deposit  of  the  animal  and  plant  remains 
of  the  past  thousands  of  years."  Sapro- 
phytes are  mostly  fungi,  but  some  of  the 
higher  plants  also  adopt  this  method  of 
obtaining  food.  See  FUNGI. 

Sap=Suck'er,  a  name  loosely  applied  to 
several  small  black  and  white  woodpeckers 
ind  to  the  white-bellied  nuthatch.  The 
only  true  sap-sucker  is  the  yellow-bellied 
woodpecker,  a  permanent  resident  in  some 
parts  of  the  United  States  and  a  winter 
resident  in  other  parts  These  birds  per- 
forate the  bark  to  the  sap  wood,  and  have 
done  extensive  damage  to  orchards  and 
shade-trees  in  the  west.  But  they  also 
render  service  in  that  they  are  great  insect- 
eaters  ;  destroying  countless  numbers  of  ants, 
wasps,  beetles,  bugs  and  grasshoppers  and 
eating  more  flies  than  any  other  woodpecker. 


The  bird  is  about  one  fifth  smaller  than 
the  robin;  its  upper  part  is  black,  white 
and  yellowish;  breast  black  and  the  rest 
of  the  under-part  pale  yellow;  throat  and 
crown  a  bright  red.  It  is  a  boisterous 
member  of  the  woodpecker  family,  its  note 
gay  and  rollicking,  its  woodpecking  tattoo 
a  spirited  performance.  Both  the  male  and 
the  female  work  in  making  the  nest,  ex- 
cavating a  deep  hole,  where  five  or  seven 
white  eggs  are  well-concealed.  Both  birds 
share  in  hatching. 

Sap'wood'.  As  the  trunks  of  trees  in- 
crease in  diameter  each  year,  new  layers 
of  wood  are  laid  down.  The  ascending  sap 
moves  through  the  newer  wood,  gradually 
abandoning  the  older.  This  newer  wood, 
therefore,  is  known  as  sap  wood,  in  dis- 
tinction from  the  abandoned  wood,  known 
as  the  heart- wood  (q.  v.). 

Saracen  Architecture.  There  are  no 
examples  of  purely  Arabic  architecture,  ex- 
cept a  few  indistinct  ruins  of  cities  and 
streets  excavated  out  of  rocks.  The  Arabs 
were  wanderers,  not  artists,  and  so,  whether 
they  built  at  home  or  in  the  countries  they 
invaded,  Persian  and  Byzantine  workmen 
were  the  usual  builders  secured  by  the  caliphs 
or  rulers.  Omar  the  second  caliph  (644  A.  D.) 
introduced  the  minaret,  a  slender  tower  from 
which  a  priest  should  call  the  people  to 
prayer.  All  of  the  Arab  tribes  in  Asia,  as 
well  as  the  Moors  of  North  Africa  and 
Spain,  are  classed  under  the  term  Saracen, 
and  it  is  to  this  race  that  Europeans  owe 
some  of  their  best  designs  used  in  archi- 
tecture and  the  practical  arts.  Interesting 
examples  of  Saracenic  architecture  are  in 
Cairo,  Damascus,  Cordova,  Seville  and 
Granada.  The  Saracens  are  lovers  of 
geometry.  Their  Mohammedan  Bible,  the 
Koran,  is  written  in  Cufic,  the  most  beauti- 
ful script  known.  Therefore  the  artists 
invented  a  type  of  design  known  as  ara- 
besque, which  is  a  combination  of  scrolls, 
lines  and  twists,  with  which  they  stamped 
the  upper  portion  of  their  plaster-walls, 
mingled  with  texts  from  the  Koran.  This, 
combined  with  a  stalactite  or  hanging 
ceiling,  made  a  beautiful  and  refined  dec- 
oration. The  lower  portions  were  faced 
with  richly  colored  tiles  dipped  in  a  glaze 
(coat  of  glass),  an  art  learned  from  the 
Persians,  who  taught  soft  pottery.  Won- 
derful tiles  in  blues  and  greens,  with  copper 
glaze,  may  be  seen  on  the  tomb  of  Mahomet 
(A.  D.  707)  the  great  mosque  at  Cordova 
(A.  D.  756)  and  the  Moorish  buildings  of 
Granada.  There,  also,  one  may  examine  a 
vase  about  four  feet  high,  of  graceful  pro- 
portions, which  is  decorated  with  ara- 
besque and  covered  with  a  brilliant  gold 
glaze.  This  ware  is  known  as  Hispano- 
Moresque.  The  finest  example  that  is  per- 
fect is  owned  in  Sicily.  The  Saracens  in- 
troduced tapestry  or  carpet-weaving  into 
Spain  about  the  i2th  century  and  later 
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established  looms  in  Almeria  and  Malaga, 
where  the  costliest  stuffs  were  woven.  These 
included  the  material  manufactured  for  the 
nobility,  called  tiraz,  with  the  name  of  the 
wearer  to  be  woven  in  the  cloth  A  ban- 
ner now  in  Burgos  shows  a  crimson  stuff 
woven  and  embroidered  in  gold  threads. 
Strictly  Moorish  architecture  is  known  by 
the  absence  of  domes  and  decoration  upon 
the  outside  of  buildings  and  by  the  presence 
of  isolated  towers  and  elaborate  adorn- 
ment of  interiors.  The  most  noted  of  their 
royal  palaces  is  the  Alhambra  (q,  v.)  Con- 
sult G  wilt's  Encyclopedia  of  Architecture; 
Lubke's  History  'of  Art,  and  De  Forest's 
History  of  Art  See  ARCHITECTURE  and  FINE 
ARTS 

Saracens  (s8,r*a-s%nz),  the  name  formerly 
given  by  western  writers  to  the  Mohamme- 
dans of  Syria  and  Palestine,  the  Arabs  gen- 
erally or  "the  Arab-Berber  races  of  North 
Africa,  who  conquered  Spain  and  Sicily  and 
invaded  France  Later  it  was  used  to 
mean  all  nations  against  which  crusades 
were  preached,  and  was  thus  applied  to 
the  Seljuks  of  Iconium,  the  Turks,  ^  the 
Gypsies  and  even  the  pagan  Prussians. 
Whether  the  word  comes  from  an  Arab 
word  meaning  to  steal,  from  another  mean- 
ing desert,  from  a  Hebrew  word  meaning 
poor  or  from  an  Arab  word  meaning  eastern 
people  has  been  disputed,  but  the  last  guess 
is  the  most  likely.  See  ARABIA,  CRUSADES, 
MOORS, 

Saragossa  (sd'rd-gds'd)  or  Zaragoza,  a 
city  of  Spain,  formerly  capital  of  the  king- 
dom of  Aragon,  stands  on  the  Ebro,  212 
miles  northeast  of  Madnd.  A  seven-arched 
bridge,  built  in  1437,  crosses  the  Ebro 
within  the  city.  The  low,  brick  houses 
and  narrow,  winding  streets  contrast 
strangely  with  the  many  tall  and  slender 
towers  and  spires.  There  are  two  cathe- 
drals, one  a  Gothic  building  of  the  I3th 
century.  The  citadel  of  Aljaferia  once  was 
the  palace  of  the  kings  of  Aragon  and 
later  the  headquarters  of  the  Inquisition. 
The  university,  founded  in  1474,  has  47 
professors,  800  students  and  a  library  ot 
18,000  volumes.  The  leaning  tower,  Torre 
Nueva,  built  in  1504,  has  been  declared 
unsafe  and  ordered  taken  down.  Cloth, 
silk  and  leather  are  among  the  town's 
manufactures.  The  name  is  a  corruption 
of  Cae  sarea  Augusta,  which  it  was  called  in 
25  B.  C.  It  was  an  important  Roman 
town,  and  was  one  of  the  first  Spanish 
cities  to  accept  Christianity.  Saragossa 
was  taken  by  the  Goths  in  the  5th  and  by 
the  Moors  in  the  8th  century,  and  recap- 
tured in  1118  by  Alphonso  of  Aragon,  after 
a  five  years'  siege,  during  which  most  of 
the  people  died  of  famine.  It  was  twice 
besieged  by  the  French  in  1808,  60,000 
people  perishing  in  its  defense.  It  was  at 
this  siege  that  the  famous  Maid  of  Sara- 
gossa, whose  exploit  has  been  sung  by 


Byron  and  Southey,  fought  by  the  side  of 
her  artilleryman  lover.  Population  105,788; 
of  the  province  448,198. 

Saratoff  (sa-ra'tof)  or  Saratov,  a  city  of 
Russia  on  the  Volga,  500  miles  southeast 
of  Moscow,  stands  on  terraces  rising  from 
the  river.  There  are  nearly  30  churches, 
two  cathedrals  and  a  museum  containing 
a  fine  art-gallery  and  library.  Brandy, 
liquors,  oil,  flour  and  tobacco  are  manu- 
factured. There  is  also  a  large  trade.  Saratoff 
was  pillaged  in  1774  by  a  Cossack  pretender 
to  the  czardom.  Population  197,822. 

Saratoga  (sti.r'd-td'gd)  Springs,  >  Y., 
one  of  the  chief  watering-places  in  the 
United  States,  is  38  miles  north  of  Albany. 
It  has  about  50  mineral  springs,  whose 
waters  are  bottled  and  exported.  There  is 
a  large  number  of  huge  hotels,  some  having 
rooms  for  over  1,000  guests,  and  on  special 
occasion  they  have  accommodated  40,000. 
Because  of  its  spacious  hotels  and  con- 
vention-halls it  is  a  favorite  place  for  con- 
ventions. It  has  1 8  churches,  several 
charitable  institutions,  good  public  and 
parochial  schools,  a  high-school  and  Temple 
Grove  Seminary,  each  of  these  containing 
a  library,  and  also  the  libraries  of  McMillan 
Reading  Circle  and  the  Athenaeum.  There 
is  a  race-track,  and  regattas  are  held  on 
Saratoga  Lake,  four  miles  away.  Popula- 
tion 12,693. 

Saratoga,  Battle  of,  was  fought  on 
Oct.  7,  1777,  near  Saratoga  Springs,  N.  Y. 
The  British  under  Burgoyne  and  the  Ameri- 
cans under  Gates  had  faced  each  other  since 
Sept.  14.  Burgoyne  advanced  against  the 
Americans,  who  charged  in  turn,  headed  by 
Arnold,  who  had  rushed  without  orders  to 
head  off  the  attacking  column  and  had  as- 
sumed command.  After  a  stubborn  fight 
the  British  abandoned  their  guns  and  re- 
treated to  their  camp,  followed  by  the  Con- 
tinentals who  charged  and  carried  a  part  of 
the  camp,  when  darkness  ended  the  battle. 
On  the  Qth  Burgoyne  retreated  to  Saratoga, 
where  he  was  hemmed  in  by  Gates  and 
forced  to  surrender  on  the  i7th.  At  the 
time  of  the  surrender  the  American  force 
numbered  10,817}  the  British  surrendered 
5,804  men,  4,647  musketa  and  42  guns. 
This  victory  in  some  respects  was  the  most 
decisive  one  of  the  war.  Twelve  miles  east 
of  Saratoga  Springs  a  handsome  obelisk,  155 
feet  high,  on  a  bluff  350  feet  above  the 
Hudson,  overlooks  the  scene  of  this  sur- 
render, which  it  commemorates. 

Sardanapalus  (sdr'dd-nd-pd'l&s),  accord 
ing  to  Greek  tradition,  a  king  of  Assyria, 
whose  reign  was  ended  by  a  revolt.  The 
rebels  were  defeated  several  times,  but  at 
last  shut  up  Sardanapalus  in  his  capital  of 
Nineveh,  and  besieged  him  for  two  years. 
When  the  city  could  hold  out  no  longer, 
the  monarch  gathered  all  his  vast  treasures, 
and,  setting  them  on  fire,  leaped  with  his 
wives  into  the  flames.  It  is  not  certain  what. 
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Asurbanipal,  who  began  his  reign  in  668  B.  C. 

Sar'dine,  a  small  fish  of  the  herring  fam- 
ily. It  received  its  name  from  being  taken 
abundantly  off  the  coast  of  Sardinia.  The 
true  sardine  is  a  tunny.  They  are  abundant 
in  the  Mediterranean  and  oS  the  coasts  of 
Spain  and  Portugal.  They  are  salted,  boiled 
in  oil  and  packed  in  flat,  tin  boxes  contain- 
ing oil.  In  this  form  they  are  exported  as 
a  delicacy  to  all  countries.  The  supply  of 
true'  sardines  is  now  considerably  reduced 
and  is  not  sufficient  to  supply  the  market. 
As  a  result,  sprats,  pilchards  and  other 
small  herring  have  been  preserved  in  oil 
and  sold  under  the  name  of  sardines. 

Sardinia  (sdr-diw'fc-d),  an  island  of  Italy, 
after  Sicily  the  largest  in  the  Mediterranean, 
is  135  miles  southwest  of  the  Tiber  and  is 
south  of  Corsica,  from  which  it  is  separated 
by  the  Strait  of  Bonifacio,  seven  and  one 
half  miles  wide.  In  the  south  is  the  Gulf 
of  Cagliari,  a  deep,  wide  bay,  and  in  the 
north  the  Gulf  of  Porto  Torres.  The  island 
is  170  miles  long  and  75  wide,  and  covers 
9,306  square  miles.  The  country  is  generally 
mountainous,  the  highest  peak  being  Gen- 
nargentu  (6,233  feet).  The  grotto  of  Nep- 
tune on  the  west  coast  is  one  of  the  finest 
in  Europe.  Sardinia  in  early  times  was  a 
granary  of  Rome,  and  was  renowned  for  its 
mines.  It  has  a  rich  soil,  valuable  mines, 
large  forests  and  important  fisheries,  but 
these  resources  are  only  partially  used.  The 
main  produce  is  wheat,  barley,  beans,  po- 
tatoes, wine,  olive-oil,  oranges,  lemons,  to- 
bacco and  flax.  Large  numbers  of  horses, 
cattle,  sheep,  swine  and  goats  are  bred.  Lead 
and  zinc  are  the  chief  metals  mined ;  granite, 
marble  and  clay  for  pottery  are  quarried; 
and  convicts  manufacture  salt  from  sea- 
water.  The  fisheries  yield  tunny,  sardines, 
anchovy  and  coral.  There  are  a  number  of 
good  ports  —  Cagliari  (the  capital),  Porto 
Torres,  Terranova,  Tortoli  and  others.  The 

Feople  mostly  are  mixed  races,  Spanish  and 
talian.  Italian  is  spoken  by  the  educated, 
but  the  common  language  is  a  mixture  of 
Latin,  Italian  and  Spanish.  Eighty-three 
per  cent,  of  the  population  cannot  read  or 
write;  there  are  universities  at  Cagliari 
(founded  in  1626,  with  254  students  to-day), 
and  Sassari  (founded  in  1677,  with  200  stu- 
dents). The  vendetta  and  brigandage,  once 
common,  have  almost  wholly  stopped.  The 
first  people  of  Sardinia  seem  to  have  been 
Iberians.  These  were  conquered  by  the 
Phoenicians,  but  little  is  known  of  them  be- 
fore the  conquest  by  the  Carthaginians  in 
512  B.  C.,  who  ruled  tyrannically  till  dis- 

g laced  by  the  Romans  in  the  30!  century 
.  C.  After  the  fall  of  the  Roman  empire 
Sardinia  was  overrun  by  Vandal,  Goth,  Sara- 
cen, Byzantine  and  papal  soldiers.  After  a 
twenty  years'  struggle  the  Pisans  and  Gen- 
oese drove  out  the  Saracens,  and  in  1299 


divided  the  island  between  them.  Its  later 
masters  were  the  Aragonese,  Spaniards  and 
Austrians,  and  in  1720  it  was  exchanged  for 
Sicily  and,  with  Savoy  and  Piedmont  be- 
came the  kingdom  of  Sardinia  under  the  rule 
of  the  house  of  Savoy.  Except  for  the  short 
time  it  was  annexed  to  France  under  Napo- 
leon, this  family  continued  in  power.  After 
the  French  Revolution  Sardinia  became  of 
importance  among  the  smaller  European 
states  and  took  part  in  the  Crimean  War. 
Victor  Emmanuel  II  became  king  of  united 
Italy  and  its  later  history  is  Italian.  Popula- 
tion 852,934.  See  C.  Edwardes'  Sardinia 
and  the  SaraVs. 

Sar'dis,  the  capital  of  ancient  Lydia  in 
Asia  Minor,  stood  at  the  foot  of  Mount 
Tmolus  (5,906  feet)  Its  people  were  rich. 
They  wove  luxurious,  woolen  stuffs  and  car- 
pets and  carried  on  a  large  trade  between 
the  highlands  and  the  coast  It,  moreover, 
was  the  capital  of  fabulously  wealthy  Crre- 
sus.  Its  wealth  was  tempting;  it  was  de- 
stroyed by  the  Cimmerian  Gauls  in  the  ?th 
century  B.  C.,  by  the  Athenians  in  the  6tht 
by  Antiochus  the  Great  in  215  B.  C.  and 
by  Timur  in  1402;  besides  this  it  was  over- 
whelmed by  an  earthquake  in  the  reign  of 
Tiberius.  Both  Xerxes  and  Cyrus  the 
Great  lived  here  before  setting  out  on  their 
famous  expeditions.  Sardis  lost  its  trade 
as  Byzantium  grew,  and  now  only  a  small 
village,  called  Sart,  stands  on  the  ancient  site. 

Sardonyx  (sar'do-m&s),  a  variety  of  onyx 
or  stratified  chalcedony,  exhibiting  white 
layers  alternating  with  those  of  a  red  or 
brown  color.  It  has  always  been  a  favorite 
stone  with  the  cameo-engraver,  and  hence 
the  stone  has  been  imitated  artificially  by 
spurious  fabrications.  The  sardonyx  usually 
is  composed  of  two  strata,  a  thin  layer  of 
white  chalcedony  resting  upon  a  ground  of 
either  carnelian  or  sard ;  though  more  rarely 
it  presents  three  layers  —  a  superficial 
stratum  of  red,  an  intermediate  band  of 
white  and  a  base  of  dark-brown  chalcedony, 
The  stone  is  to  be  distinguished  from  jasper, 
an  opaque  variety  of  chalcedony,  and  from 
the  Mexican  onyx,  a  form  of  aragonite  or 
carbonate  of  lime.  The  sardonyx  derives 
its  name  from  Sardis,  reputed  to  be  its 
original  locality. 

Sardou  (sdr'aoo),  Victorien,  French  dram 
atist,  was  born  at  Paris,  Sept.  7,  1831.  His 
first  production  was  a  failure,  but  in  1860 
he  met  with  success  in  Monsieur  Carat  and 
Les  pres  Saint-Gervais.  Even  better  received 
was  his  comedy  Les  Pattes  de  Mouche,  as 
were  his  numberless  dramatic  compositions 
for  Madame  Bernhardt  and  others  —  Fedora, 
Theodora,  La  Tosca,  Gismonda.  Other  of 
his  notable  productions  are  Nos  Intimes,  La 
Famille  Benoiton,  Divorfons,  Belle-Maman, 
Pamela,  Cleopatra  and  La  Marquise.  In 
1899  he  wrote  a  play  for  Henry  Irving  on 
the  theme  of  Robespierre,  followed  by  oc* 
on  Dante.  He  died  on  Nov.  8, 1908, 
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Sargas'sum,  a  genus  of  brown  seaweeds 
whose  species  are  often  observed  floating  in 
great  masses  in  the  large  eddies  formed  by 
oceanic  currents.  These  regions  of  compara- 
tive] *r  stagnant  water  covered  by  sea-weeds 
are  Vaown  as  Sargasso  Seas,  the  prevailing 
type  being  a  species  of  Sargassum.  See 


Sar'gent,  John  Singer,  an  American 
painter,  was  born  of  American  parents  in 
Florence,  Italy,  in  1856.  He  was  educated  in 
Italy,  France  and  Germany.  His  early  art- 
training  was  under  Carol  us  Duran  by  whom 
he  was  chosen  to  assist  in  the  execution  of 
important  government  commissions  wherein 
he  mastered  the  secrets  of  French  technique. 
His  chief  works  are  in  portrait  and  genre; 
among  the  former  Carolus  Duran,  Joseph 
Jefferson,  William  M.  Chase,  Homer  St. 
Gaudens,  President  Roosevelt;  among  the 
latter,  Fishing  for  Oysters  at  Cancale  and 
Neapolitan  Children  Bathing.  His  most  am- 
bitious and  original  works  are  the  decorations 
in  the  Boston  Library  which  include  the 
famous  Frieze  of  the  Prophets.  His  portraits 
reflect  clearly  even  the  subtilest  traits  of 
individuality.  His  manner  is  French,  and 
his  treatment  superior.  His  Dogma  of  the 
Redemption,  a  portion  of  the  wall-painting  in 
the  Boston  Library,  is  deeply  devotional  and 
one  of  the  finest  Christian  paintings  of  the 
period.  It  is  divided  into  an  upper  and 
lower  panel,  which  seem  to  represent  Heaven 
and  Earth  ;  in  the  upper  are  the  three  persons  i 
of  the  Trinity  enthroned,  redeeming  the' 
world;  in  the  lower  are  angels  bearing  the 
reeds,  nails,  the  spear  and  crown  of  thorns. 

Sar'gon.     See  ASSYRIA. 

Sarma'tians,  a  race  who  spoke  the  same 
language  as  the  Scythians.  They  were  nom- 
ads, wild  and  savage  in  looks,  good  horse- 
men and  bowmen,  and  dressed  in  leather 
armor.  Their  young  women  went  into  battle 
on  horseback,  a  custom  which  may  have 
caused  the  Greek  stories  about  the  Amazons. 
They  were  made  of  several  tribes  that  roamed 
the  wide  plains  from  the  Vistula  and  the 
Danube  to  the  Volga  and  the  Caucasus.  In 
the  second  half  of  the  4th  century  B.  C. 
they  conquered  the  Scythians  (q.  v.)  .  Their 
empire  lasted  till  the  4th  century  A.  D., 
when  it  was  overthrown  by  the  Goths. 

Sar'nia,  Can.,  stands  where  St.  Clair  River 
issues  from  Lake  Huron.  The  submarine 
tunnel  connecting  the  railway  systems  of  On- 
tario with  those  of  Michigan  is  here.  Steam- 
ers leave  Sarnia  twice  a  week  for  Duluth. 
There  is  ferry-communication  with  Port 
Huron  (Michigan).  The  oil-  refineries,  salt- 
works and  lumber  are  extensive  industries. 

Sar'  sapariT  la  is  the  dried  root  of  the 
smilax,  a  native  plant  of  Central  America. 
It  is  a  twining  shrub,  which  grows  only 
where  water  is  plenty.  The  brownish  root 
is  many  feet  long  and  about  as  thick  as  a 
goose-quill.  A  liquid  extract  is  used  as'  a 
flavoring  and  a  medicine. 


Sar'to,  Andrea  del,  a  painter  of  Florence, 
where  he  was  born  in  1487  or  1486.  His 
family  name  was  Vannucchi,  but  he  was 
nicknamed  Del  Sarto  —  the  tailor's  son  — 
from  his  father's  business.  He  painted  two 
series  of  frescos  in  Florence,  the  best  of  the 
first  series  being  Nativity  of  the  Virgin  and 
Journey  of  the  Three  Kings.  He  spent  a 
year  in  Paris  at  the  invitation  of  Francis  I, 
and  was  very  popular  among  the  French. 
The  most  celebrated  of  his  single  pictures  are 
the  Last  Supper,  the  Madonna  with  the 
Harpies  and  Fathers  of  the  Church  Disputing. 
Del  Sarto  was  a  rapid  worker,  and  excelled 
in  accurate  drawing.  Michael  Angelo  rated 
him  highly.  He  died'at  Florence  in  1531.  See 
Crowe  and  Cavalcaselle's  Painting  in  Italy. 

Saskatchewan,  a  province  of  the  Do- 
minion of  Canada  lying  west  of  Manitoba 
and  having  Alberta  on  the  west,  Mackenzie 
on  the  north  and  the  United  States  on  the 
south.  It  has  an  area  of  251,000  square 
miles.  The  province  is  a  vast  plain,  contain- 
ing 159,038,720  acres,  and  the  greater  por- 
tion of  its  southern  two  thirds  is  situated  in 
the  great  wheat-growing  belt.  The  por- 
tion adjoining  or  lying  near  to  Manitoba 
possesses  much  of  the  characteristics  of 
that  province  as  to  soil,  topography,  climate, 
rainfall  and,  consequently,  productive  adapt- 
abilities. The  soil  is  a  friable  loam,  easily 
worked  and  producing  excellent  crops  of 
wheat,  coarse  grains  and  vegetables.  The 
winter  climate  answers  all  requirements, 
both  as  to  degree  of  cold  and  as  to  sufficiency 
of  snowfall,  for  the  production  of  the  No.  i, 
hard  wheat  for  which  Western  Canada  is 
now  noted.  The  valleys  along  Saskatche- 
wan, Qu'Appelle,  Assiniboine  and  Souris 
Rivers,  Pipestoxie,  Long  and  other  creeks, 
are  specially  adapted  for  mixed  farming, 
and  the  open  prairie  beyond  affords  large 
areas  for  grazing  or  grain-growing  The 
region  is  well-served  by  the  Canadian 
Pacific  Railway.  Southwestern  Saskatche- 
wan is  entered  at  McLean  station,  and  its 
first  considerable  town  is  Regina,  the  cap- 
ital of  the  province.  The  land  here  is  a 
rich,  fertile  loam,  as  well  to  the  south  as 
to  the  north.  Several  new  and  important 
towns  have  sprung  into  existence  along  the 
"Soo"  line,  as  Halbrite,  Weyburn,  Yellow 
Grass,  Estevan,  Milestone  and  Rouleau. 
The  cultivation  of  flax  is  carried  on  to  a 
considerable  extent.  Wheat-raising,  how- 
ever, is  the  important  industry  of  this  dis- 
trict, and  the  yields  are  highly  satisfactory 
to  the  producer.  Between  Regina  and 
Moose  Jaw  there  is  splendid  land,  and 
mostly  occupied  by  prosperous  farmers. 
The  central  portion  of  the  province  is 
almost  centrally  divided  by  the  main  Sas- 
katchewan River,  which  is  altogether  within 
the  district,  and  by  its  principal  branch, 
the  North  Saskatchewan  —  most  of  the 
navigable  length  of  which  lies  within  its 
boundaries.  It  includes,  in  the  south,  a 
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small  proportion  of  the  great  plains,  and 
in  its  general  superficial  features  may  be 
described  as  a  mixed  prairie  and  wooded 
region,  abounding  in  water  and  natural 
hay  and  well-suited  by  climate  and  soil 
for  the  raising  of  wheat,  cattle  and  sheep. 
As  a  general  thing,  the  surtace  is  gently 
undulating  prairie.  Northern  Saskatche- 
wan consists  of  the  eastern  half  of  the 
late  Territory  of  Athabasca  and  embraces 
an  area  of  about  70,000,000  acres,  enough 
for  a  fine-sized  province  in  itself.  As  yet 
it  is  not  opened  for  settlement  because  of 
its  inaccessibility  and  distance  from  rail- 
way systems,  the  nearest  railway  station 
being  Prince  Albert.  The  province  had  a 
yield  of  wheat  of  112,369,  405  bushels  in  1913 
and  of  oats  110,210,436  bushels.  The  mear 
summer  temperature  at  Regina  is  62.7°  ana 
in  winter  is  6.9°.  The  population  is  600,000. 
Its  capital  city,  Regina,  has  a  population  of 
45,000,  Moose  Jaw  has  25,000,  Prince  Albert 
12,300  and  Saskaloon  27,500. 

Saskatchewan  (sas-k&ch'e-won'),  a  large 
river  of  Canada,  draws  its  waters  from  the 
Rocky  Mountains,  and  is  formed  by  two 
head-waters  called  the  south  and  the  north 
branch.  The  northern  branch  rises  among 
the  glaciers  near  Mt.  Hooker,  the  southern 
branch  from  a  group  of  springs  near  the 
same  locality  but  a  short  distance  to  the 
south.  The  former  has  a  course  of  770,  the 
latter  of  810,  miles  before  they  meet.  The 
river  then  flows  east  282  miles  to  Lake 
Winnipeg,  from  which  its  waters  are  car- 
ried to  Hudson  Bay  by  Nelson  River.  In- 
cluding the  Nelson,  its  whole  length  is  1,514 
miles.  Steamers  run  from  Lake  Winnipeg 
to  Edmonton  (700  miles);  the  Nelson  is 
spoiled  for  navigation  by  rapids. 

Sas'safras,  the  popular  and  the  technical 
name  of  a  genus  which  contains  but  a 
single  species,  native  to  eastern  North  Amer- 
ica. The  trees  usually  are  small,  but  occa- 
sionally become  125  feet  in  height.  The 
root  is  largely  used  for  the  aromatic  oil. 

Satellite  (sat'el-llt),  a  small  planet  or 
moon.  The  term  is  generally  employed  in 
astronomy  to  denote  one  planet  revolving 
about  another;  and  hence  satellites  are 
sometimes  called  secondary  planets,  to  dis- 
tinguish them  from  the  primary  or  larger 
planets.  One  of  the  chief  points  of  interest 
m  connection  with  satellites  is  that  a  sat- 
ellite enables  one  to  determine  the  mass  of 
the  piimary  as  soon  as  the  radius  of  its 
orbit,  r,,and  its  period,  T,  are  known.  For 
then,  if  we  denote  the  mass  of  the  primary 
by  M  and  the  mass  of  the  secondary  by  m, 
we  have 


and,  since  m  is  practically  always  negligible 
in  comparison  with  M,  we  have 
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For  a  list  of  the  known  satellites  see  Web- 
ster's Unabridged  Dictionary,  article  Solar 
System.  On  the  evolution  of  satellites  see 
Time  and  Tide  by  Sir  Robert  Ball  in  the 
Romance  of  Science  Series. 

Sat'inwood,  the  wood  of  Chloroxylon 
Swietenia  from  India.  The  wood  is  deep 
yellow  and  remarkably  close-grained,  heavy 
and  durable. 

Satolli  (sa-tol'le},  Cardinal  Francesco,  a 
Roman  Catholic  prelate  and  diplomat  of  the 
papal  see,  was  born  at  Perugia,  Italy,  July 
21,  1831.  In  1888  he  was  created  arch- 
bishop of  Lepanto,  and  in  the  following  year 
represented  the  pope  at  Baltimore,  Md.,  on 
the  centenary  ot  the  Roman  Catholic  hier- 
archy and  on  the  inauguration  of  the  Roman 
Catholic  univeisity  at  Washington,  D.  C. 
In  1893  ne  came  again  to  America  as  apos- 
tolic delegate  with  plenary  powers,  and  in 
1896  received  the  cardinal's  hat.  Cardinal 
Satolli  is  the  author  of  a  Course  of  Philoso- 
phy on  the  Summa  of  St.  Thomas  and  of 
essays  on  various  philosophical  themes.  In 
1892  his  action  in  regard  to  church  contro- 
versies aroused  opposition,  but  was  sustained. 

Sat'suma  Ware,  named  from  the  province 
of  Satsuma  in  Kiushu,  is  a  fine  pottery, 
almost  like  porcelain,  which  in  its  older 
examples  is  much  sought.  The  ware  has  a 
yellowish  glaze,  and  is  ornamented  in  red, 
gold,  green  and  silver.  The  Japanese  excel 
in  this  hard  pottery,  although  the  Chinese 
are  their  superiors  in  the  manufacture  of 
porcelain  proper.  The  Japanese  employ 
glazing  alloys  of  a  kind  unfamiliar  in  Europe, 
based  generally  on  copper. 

Sat'urn,  an  early  Italian  god  who  presided 
over  farming,  his  name  coming  from  the 
word  meaning  to  sow.  He  most  resembles 
Demeter  of  the  Greek  deities,  but  was  later 
identified  or  confounded  with  the  Greek 
Kronos.  According  to  the  Greek  myth, 
Kronos  the  son  of  Uranos  (heaven)  and  Gaea 
(earth)  is  the  youngest  of  the  Titans.  He 
married  Rhea,  by  whom  he  had  several  chil- 
dren, all  of  whom  he  devoured  at  their  birth 
except  the  last,  Zeus  (Jupiter),  whom  his 
mother  saved  by  a  stratagem.  The  motive 
of  Kronos  was  his  hope  of  bringing  to  naught 
a  prophecy  which  declared  that  his  children 
would  one  day  deprive  him  of  his  sov- 
ereignty, as  he  himself  had  done  in  the  case 
of  his  father  Uranos;  but  fate  is  stronger 
even  than  the  gods,  and  when  Zeus  had 
grown  up  he  -began  a  ten  years'  war  against 
Kronos  and  the  Titans,  ending  in  their  being 
hurled  down  to  Tartarus  and  there  impris- 
oned. Other  myths  added  that  after  his 
banishment  from  heaven  Kronos  went  to 
Italy,  where  Janus  gave  him  a  share  in  his 
sovereignty.  In  this  way  Zeus'  conquest  of 
Kronos,  a  Greek  myth,  became  the  Roman 
myth  of  Jupiter's  conquest  of  Saturn.  Sat- 
urn thus  became  a  divine  king,  who  with 
fatherly  mildness  ruled  the  Italian  natives 
and  taught  agriculture.  Hence  the  whole 
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land  received  the  name  of  Saturnia  or  Land 
of  Plenty,  and  his  reign  was  that  golden  age 
of  which  later  poets  sang.  Saturn's  temple 
in  Rome  stood  at  the  foot  of  the  Capitoline 
hill. 

Saturn.     See  PLAN'ETS. 

Saturnalia  (s&t'ur-na'li-a),  The,  most 
probably  were  an  old  Italian  harvest-festival. 
During  the  festival  slaves  sat  down  to  ban- 
quets in  their  master's  clothes,  while  he 
waited  on  them  at  table.  Crowds  filled  the 
streets,  and  roamed  the  city  in  a  peculiar 
dress;  friends  sent  presents  to  each  other; 
all  business  stopped;  the  courts  closed; 
schoolboys  got  a  holiday;  and  no  war  could 
be  begun.  The  length  of  the  Saturnalia 
varied  at  different  times  in  Roman  history, 
but  they  were  usually  held  on  Dec.  17,  18 
and  19.  The  modern  Italian  carnival  seems 
to  be  founded  on  the  old  pagan  Saturnalia. 

Satyrs  (sa'ters),  in  Greek  myth,  were  a 
race  of  woodland  deities,  half  human,  half 
animal.  They  are  generally  described  as 
roaming  the  hills  in  the  train  of  Dionysus 
(Bacchus).  They  looked  grotesque  and  re- 
pulsive. They  were  of  robust  build,  with 
broad,  snub  noses,  large,  pointed  ears, 
bristly  and  shaggy  hair,  rough  skin,  little 
horny  knobs  on  their  foreheads  and  small 
tails.  They  were  fond  of  the  woodland 
nymphs,  of  music,  dancing,  wine  and  sleep. 
They  usually  were  hostile  to  man.  The 
Roman  poets  regarded  them  as  the  fauns 
of  their  own  myths,  and  gave  them  larger 
horns  and  goats'  feet.  Satyrs  were  often 
sculptured;  for  example,  Praxiteles'  famous 
Satyr  at  Athens. 

Saul,  the  first  king  of  Israel,  was  the 
son  of  Kish,  a  wealthy  chief  of  the  tribe 
of  Benjamin.  Gigantic  in  frame,  noble  in 
mien  and  commanding  in  character,  he  was 
well-fitted  to  unite  the  tribes.  His  deliver- 
ance of  Jabesh  Gilead  and  his  victories 
over  the  Philistines,  Ammonites  and  Amale- 
kites  gave  unmistakable  proof  of  ability  as 
a  soldier.  But  soon  he  became  possessed 
of  a  wild  madness  which  found  vent  in 
an  insane  jealousy  of  David,  his  son-in-law 
and  the  chief  of  his  bodyguard,  and  in  a 
fit  of  rage  attempted  David's  life  with  his 
own  hand.  Saul  fell  in  a  disastrous  and 
bloody  battle  with  the  Philistines  on  Mt. 
Gilboa  about  B.  C.  1020. 

Sault  (sod)  Ste.  Marie,  Mich.,  a  port  on 
St.  Mary  River  (q.  v.) ,  near  the  outlet  of  Lake 
Superior,  290  miles  northwest  of  Detroit. 
Two  canals  around  the  rapids  cr  sault  yearly 
pass  nearly  three  times  as  much  freight 
as  Suez  Canal.  An  immense  iron-bridge 
connects  the  railroads  from  St.  Paul  and 
Duluth  with  those  of  Ontario.  Population 
12,615. 

Sault  Ste.  Marie,  Can.,  the  most  impor- 
tant center  in  the  District  of  Algoma, 
opposite  the  American  city  of  the  same 
name,  is  an  important  manufacturing  place, 
as  well  as  famous  for  its  immense  canal- 


lock,  built  by  the  Canadian  government 
and  opened  for  traffic  in  1895,  between 
Lakes  Superior  and  Huron.  A  larger 
tonnage  passes  through  the  canals  at 
Sault  Ste.  Marie  per  year  than  through 
any  other  canal-system  in  the  world.  Large 
pulp  and  paper-mills,  iron-smelters,  steel- 
rail  mills  and  other  important  industries 
make  up  a  large  industrial  population  at 
this  point.  The  canal  was  built  to  over- 
come the  rapids  on  St.  Mary  River.  The 
Algoma  Central,  running  north  from  Sault 
Ste.  Marie,  has  been  a  great  aid  in  the 
development  of  the  district.  A  rich  mining 
district  is  tributary  to  it.  The  length  of 
the  canal  between  the  extreme  ends  of  the 
entrance-piers  is  5,967  feet.  The  lock  is 
900  feet  by  60  feet.  Depth  of  water  over 
the  sills  (at  lowest  water-level)  is  20  feet 
3  inches.  The  total  rise  or  lockage  is  18 
feet.  Breadth  at  bottom  is  141  feet  8 
inches;  at  the  surface  of  the  water  1 50 
feet.  This  canal  has  been  constructed 
through  St.  Mary's  Island  on  the  northern 
side  of  the  rapids  of  the  river  and  with 
that  gives  communication  on  Canadian 
territory  between  Lakes  Huron  and  Superior. 
Savan'nah,  Qa.,  a  city  and  port  on 
Savannah  River,  18  miles  from  its  mouth. 
It  is  situated  upon  a  level,  sandy  bluff  46 
feet  above  the  river.  Its  streets  are  broad 
and  shaded  by  beautiful  trees,  and  its 
parks  or  squares  at  every  other  intersec- 
tion of  its  streets  invest  it  with  unique 
beauty.  Forsyth  Park  (33  acres)  is  one  of 
'the  most  attractive  places  in  the  south. 
Bull  Street,  the  principal  avenue,  contains 
monuments  to  Nathanael  Greene,  W.  W. 
Gordon,  Lafayette  McLaws,  Francis  S. 
Bartow,  Sergeant  Jasper,  Count  Pulaski 
and  the  Confederate  dead.  Telfair  Academy 
of  Arts  and  Sciences  contains  the  finest 
collection  of  art  south  of  Washington.  A 
new  city-hall  costing  $300,000,  a  new  post- 
office  building  of  Georgia  marble,  a  custom- 
house, five  hospitals,  orphan-asylums,  and 
a  new  high-school  are  among  its  public 
buildings.  The  Roman  Catholic  cathedral 
of  the  state  is  here,  and  also  Christ's  Church 
where  John  Wesley,  the  founder  of  Method- 
ism, first  preached  in  America.  The  school 
buildings  are  among  the  best  in  the  country, 
and  $220,000  are  spent  annually  to  main- 
tain its  excellent  system  of  schools,  which 
have  12,000  pupils  and  260  teachers.  Savan- 
nah is  the  leading  naval-stores  port  in  the 
world  and  the  third  in  cotton.  Its  com- 
merce is  the  largest  of  any  south-Atlantic 
port,  and  it  is  rapidly  growing.  The  city 
is  noted  for  its  beautiful  streets,  build- 
ings, extensive  commerce,  artesian  water- 
supply  and  its  attractive  suburban  resorts. 
Savannah  was  founded  by  Oglethorpe 
in  1733,  taken  by  the  English  in  1778, 
and  by  Sherman  in  December  of  1864.  Its 
population  in  1900  was  54,244,  and  now  is 
80,000. 
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Savannah  River,  which  with  its  right 
branch  forms  the  boundary  between  Georgia 
and  South  Carolina,  rises  near  the  southern 
border  of  North  Carolina  and  flows  south- 
east to  the  Atlantic.  It  is  450  miles  long, 
and  is  navigable  from  November  to  June 
for  large  vessels  to  Savannah  and  for  steam- 
boats to  Augusta. 

Save  (sdv).  a  river  in  southern  Austria, 
an  important  branch  of  the  Danube,  rises 
in  Carniola,  crosses  Croatia,  separates  Bos- 
nia and  Servia  on  the  south  from  Slavonia 
on  the  north,  and  falls  into  the  Danube  at 
Belgrade.  It  is  556  miles  long  and  is 
navigable  for  336  miles  to  Sissek  in  Croatia. 

Savonarola  (sd'vo-na-rd'la) ,  Qirolamo, 
an  Italian  reformer,  was  born  at  Ferrara, 
Sept.  21,  1452.  He  was  taught  at  home, 
and  in  1474  entered  the  Dominican  order 
at  Bologna.  He  first  preached  at  the  Do- 
minican convent  of  San  Marco  in  Florence  in 
1482,  where  his  harsh  voice  and  lack  of  the 
graces  of  a  speaker  caused  his  lectures  to 
be  deserted.  After  seven  years'  absence  in 
another  convent  he  appeared  again  before 
the  Florentines,  and  this  time  his  sterling 
genius  and  enthusiasm  gained  complete 
sucqesf,  as  he  preached  against  the  sins 
and  lr  xuries  of  Florence,  then  at  the  height 
of  its  wealth  and  brilliancy,  under  Lorenzo 
the  ;  lagnificent.  At  this  time  he  stood 
well  jvith  the  government,  and  the  church, 
the  pope  appointing  him  vicar-general  to 
carry  out  a  reform  that  Savonarola  had 
proposed  in  the  Dominican  order  in  Tuscany. 
But  about  1493  he  began  to  preach  plainly 
at  the  government,  and  in  one  of  his  ser- 
mons he  referred  to  the  coming  of  the 
French  under  Charles  VIII;  when  what  he 
had  foretold  happened,  Savonarola  was  one 
of  the  committee  sent  to  welcome  the 
French  king  as  the  savior  of  Italy.  When 
the  French  were  forced  to  leave  Florence, 
a  republic  was  established,  of  which  Savon- 
arola, without  holding  any  office,  became 
the  guiding  spirit,  his  party,  who  were 
called  Piagnoni  or  Weepers  from  the  char- 
acter of  penitence  which  they  professed, 
being  in  power.  Savonarola  aimed  at  mak- 
ing Florence  a  model  of  a  Christian  com- 
monwealth. Gambling  and  other  vices 
were  sternly  punished;  vanities  of  dress 
were  ruled  by  law;  and  under  the  enthu- 
siasm,whicn  this  prophet  stirred  among  the 
people  women  flocked  in  troops  to  the 
public  square  to  fling  down  their  costliest 
jewelry,  and  his  followers  made  a  "bonfire 
of  vanities  "  including  cards,  dice  and  car- 
nival costumes.  Meanwhile  his  denuncia- 
tions which  did  not  spare  even  the  pope 
himse'f  —  Alexander  VI  —  and  his  follow- 
ers' claim  that  he  was  a  heaven-sent  prophet 
arrayed  the  church  against  him.  He  re- 
fused to  go  to  Rome  to  answer  a  charge  of 
heresy,  and  refused  the  offer  of  a  cardinal's 
hat  if  he  would  change  his  style  of  preach- 
ing, and  kept  on  preaching  when  forbidden 


by  the  pope.  He  was  then  excommuni- 
cated; the  elections  at  Florence  were  carried 
by  the  party  called  the  Arrabbiati  or  the 
Enraged  against  Savonarola's  upright  but 
vigorous  government;  and  lastly,  a  Fran- 
ciscan preacher  having  denounced  him,  an 
appeal  was  made  to  the  ordeal  of  fire,  a 
Franciscan  and  a  Dominican  monk  agree- 
ing to  make  a  trial  of  this  dread  ordeal  to 
prove  which  side  in  this  quarrel  was  favored 
by  Providence.  The  trial  was  not  made, 
owing  to  difficulties  and  disputes,  the 
failure  destroying  Savonarola's  prestige 
among  the  people.  No  longer  having  the 
support  of  Florence,  he  was  tried  by  a 
church  council,  tortured,  and  condemned  as 
a  heretic  and  an  enemy  of  the  state.  So, 
on  May  23,  1498,  this  extraordinary  man 
and  two  other  Dominicans  were  strangled 
and  their  bodies  burned  by  the  executioner. 
See  his  Life  by  Villari  (English  translation) ; 
Mrs.  Oliphant's  Makers  of  Florence;  and 
George  Eliot's  Romola. 

Saw'fish,  a  cartilaginous  fish  related  to 
sharks  and  rays,  with  the  snout  prolonged 
into  a  bony  blade  and  sharp  teeth  along 
each  edge.  The  body  is  shaped  like  that 
of  a  shark,  and  the  saw  sometimes  reaches 
a  length  of  six  feet.  There  are  16  to  20 
pairs  of  teeth  in  different  species.  These 
fish  normally  are  inhabitants  of  warm  seas 
They  abound  in  the  Mediterranean,  and  are 
found  about  the  West  Indies  and  off  the 
southern  coast  of  North  America.  They 
attack  whales  and  large  fish.  With  the 
saw  they  rasp  off  flesh  which  is  eaten,  and 
sometimes  they  rip  open  their  prey.  Their 
nostrils  and  mouth  with  small  teeth  are 
on  the  under  surface  of  the  head  near  the 
base  of  the  saw. 

Saxe=Coburg=Gotha  (kd'bfirg-go'ta) ,  a 
duchy  in  Thuringia,  one  of  the  German 
states,  area  764  square  miles,  with  a  popu- 
lation of  257,208.  The  principality  consists 
chiefly  of  two  detached  portions,  the  duchy 
of  Gotha  in  the  north  and  the  duchy  of 
Coburg  in  the  south,  the  chief  towns  of 
which  are  Gotha  (population  39,553)  and 
Coburg  (population  23,789).  The  reigning 
family,  until  1893,  was  represented  by 
Duke  Ernest  II,  who  was  succeeded  by  his 
nephew  Prince  Alfred  of  England,  Duke  of 
Edinburgh,  who  died  in  1900.  A  son  of  the 
latter,  heir  presumptive,  having  died  in 
1899,  the  duke  of  Connaught  became  heir 
to  the  ducal  throne;  but,  as  he  with  his 
son  renounced  all  claim  to  the  succession, 
the  throne  fell  to  the  present  incumbent, 
Charles  Edward,  son  of  Prince  Leopold 
(Duke  of  Albany).  The  latter  succeeded 
on  July  30,  1900.  There  are  173  miles  of 
railway,  the  chief  products  being  agricul- 
tural and  the  crop  consisting  largely  of 
rye,  wheat  and  barley. 

Saxe  (saks),  John  Godfrey,  was  born  at 
Highgate,  Vt.,  June  2,  1816.  He  graduated 
at  Middlebury  College,  Vermont,  in  1839, 
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became  a  lawyer  and  for  seven  years  prac- 
ticed in  his  native  county.  For  six  years 
he  owned  and  edited  a  newspaper  at  Bur- 
lington. He  also  served  a  year  as  state's 
attorney  and  ran  for  governor  on  the  Demo- 
cratic ticket  in  1859  and  1860.  Saxe's 
poetry  was  mostly  satirical  and  soon  gained 
great  popularity,  his  _  first  volume  going 
through  over  40  editions.  Among  his 
verses  are  The  Proud  Miss  McBride,  The 
Money  King -and  The  New  Rape  of  the  Lock. 
Saxe  died  at  Albany,  N.  Y.t  March  31,  1887. 

Saxe,  Maurice,  Marshal,  a  celebrated 
soldier  of  the  i8th  century,  was  the  natural 
son  of  Augustus  II,  Elector  of  Saxony,  and 
the  countess  of  KOnigsmark,  and  was  born 
at  Goslar,  Hannover,  Oct.  28,  1696.  When 
only  12,  he  ran  away  to  Flanders,  joined 
the  army  of  Marlborough,  and  took  part  in 
the  capture  of  Lille  and  the  siege  of  Tournay, 
With  a  boyish  love  of  change  he  joined  the 
Russo-Polish  army  in  1711  and  distinguished 
himself  under  his  father's  own  eyes.  After 
fighting  against  the  Turks  in  Hungary,  he 
in  1726  was  chosen  Duke  of  Courland,  and 
for  three  years  stubbornly  defended  the 
duchy  against  both  Russians  and  Poles 
At  length,  forced  to  give  it  up,  he  fought 
under  the  Duke  of  Berwick,  and  decided 
the  battle  of  Ettlingen  by  a  desperate 
charge.  On  the  breaking  out  of  the  Aus- 
trian War  of  Succession  he  was  given  com- 
mand of  an  army  to  invade  Bohemia, 
stormed  Prague,  and  captured  Egar.  In 
1744  he  was  made  a  marshal  of  France, 
put  in  command  of  the  French  army  in 
Flanders,  and  with  masterly  genius  kept 
a  much  larger  force  of  the  enemy  inactive, 
at  the  same  time  capturing  important 
fortresses.  The  following  year  was  more 
glorious  still;  he  defeated  the  Duke  of  Cum- 
berland at  Fontenoy,  thus  winning  one  of 
the  greatest  French  victories  over  the  Eng- 
lish. Next  year  he  won  against  the  allies 
the  brilliant  victory  of  Raucoux,  and  in 
1747  for  the  third  time  defeated  Cumber- 
land at  Laufeldt  and  forced  the  allies  to 
agree  to  the  treaty  of  Aix-la-Chapelle.  Saxe 
died  on  Nov.  30,  1750.  George  Sand  was 
Saxe's  _  great-granddaughter.  See  Carlyle's 
Frederick  the  Great. 

SAxe-Meiningen  (saks-ml'mng-en) ,  a 
duchy  in  Thuringia,  one  of  the  states  of 
the  German  empire.  The  charter  of  the 
duchy  dates  from  1829;  its  capital  is  Mein- 
ingen_  (population  15,985).  The  reigning 
duke  is  Georg  II,  son  of  Duke  Bernhard  I, 
who  succeeded  on  the  abdication  of  Duke 
Bernhard  in  1866.  The  area  of  the  duchy 
is  953  square  miles,  with  a  population, 
almost  entirely  Protestant,  of  278,792.  Like 
the  duchy  of  Saxe-Coburg-Gotha,  its  prod- 
ucts are  mainly  agricultural,  the  chief  crops 
being  rye,  oats,  wheat,  hay  and  potatoes. 
It  has  150  miles  of  railways. 

Saxe- Weimar  (sdks-vi'mdr),  a  grand- 
duchy  of  Thuringia,  one  of  the  German 


states,  whose  constitution  dates  from  1816. 
Its  area  (1,397  square  miles,  with  a  popula- 
tion of  387,316)  consists  of  three  detached 
districts  _ —  Weimar,  Eisenach  and  Neustadt 
The  capital  is  Weimar  (population  31,117), 
and  the  reigning  grand-duke  is  Wilhelm 
Ernst.  The  government  is  an  hereditary 
constitutional  monarchy.  The  chief  indus- 
try is  agriculture,  though  there  are  some 
manufactures,  mainly  cotton  and  woolen, 
Weimar  is  famous  as  the  home  of  Goethe, 
Herder  and  Schiller,  the  former  lo^.  par- 
ticipating in  the  government.  Duk^  Charles, 
about  1800,  made  Weimar  the  European 
Athens  of  his  day. 

Sax'horn,  a  series  of  brass,  wind,  musical 
instruments  invented  by  Antoine  or  Adolphe 
Sax,  who  was  born  at  Dinant,  Belgium,  in 
1814,  and  settled  at  Paris  in  1842.  By 
means  of  this  and  another  family  of  instru- 
ments called  saxophones  he  has  greatly  in- 
fluenced military  music  throughout  the 
world.  The  saxhorn  is  a  conical  tube  open- 
ing out  to  a  wide  bell,  is  sounded  through 
a  cupped  mouthpiece,  and  is  provided  with 
valves  or^pistons  like  a  cornet.  Saxhorns 
are  made  in  different  sizes,  the  series  having 
a  very  wide  compass.  Their  number  and 
variety  supply  all  the  different  parts  re- 
quired by  a  brass  band,  and  in  many  places 
good  bands  are  wholly  made  up  of  them. 
From  the  fact  that  their  fingering  is  all 
alike  a  performer  having  mastered  one  can 
by  a  little  practice  play  as  well  on  any  of 
the  others.  Their  compass,  richness  and 
flexibility  of  tone  render  them  especially 
fit  for  military  music,  and  their  form  makes 
them  easy  to  play  either  on  the  march  or 
on  horseback. 

Sax'ifrage.  A  genus  of  plants  found  in 
the  north  temperate  and  Arctic  regions  It 
includes  about  160  species,  mostly  perennial 
herbs,  natives  chiefly  of  mountainous  tracts. 
Cultivated  varieties  are  grown  on  rockeries. 
Some  are  densely  tufted,  moss-like  plants, 
which  form  a  flowery  turf.  The  most  com- 
mon varieties  in  the  United  States  are  the 
early  saxifrage  found  in  Virginia,  the  swamp 
saxifrage  in  swamp-lands  of  Pennsylvania 
and  tne  Chinese  saxifrage,  a  hanging-basket 
plant  Cultivated  vaneties  grow  well  in 
good  soil.  The  seed  should  be  sown  as 
soon  as  ripe  in  a  cold-frame;  or  saxifrages 
may  be  propagated  by  division  in  the 
spring. 

Sax'ons,  a  Germanic  people,  whose  name 
is  thought  to  come  from  an  old  word  mean- 
ing knife.  A  Saxon  league  was  formed  in 
the  30!  century  of  tribes  living  along  the 
Elbe  inlet  and  on  the  neighboring  islands. 
The  Saxons  invaded  Roman  territory  in  the 
reigns  of  Julian  and  Valentinian,  and  about 
450  they,  with  the  Angles,  established  per- 
manent settlements  in  England  (q.  v.)  and 
founded  the  Anglo-Saxon  kingdoms.  Be- 
fore the  5th  century  they  had  settled  along 
the  French  sea-coast  from  the  Elbe  to  the 
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Loire,  but  these  settlements  soon  became  a 
part  of  the  kingdom  of  the  Franks  At 
home  the  Old-Saxons  widened  their  country 
till  it  embraced  all  between  the  Rhine  and 
Elbe,  the  North  Sea  and  the  Harz  Moun- 
tains. Saxons  and  Franks  together  de- 
stroyed the  Thuringian  kingdom  in  531. 
The  Prankish  war  of  conquest  was  waged 
against  the  Saxons  from  719  to  804,  the 
Franks  at  last  conquering  under  Charle- 
magne, in  spite  of  the  stubborn  defense  of 
the  Saxons  under  their  leader  Wittekind. 
The  Saxons  gave  up  their  pagan  worship 
with  their  freedom,  and  accepted  Chris- 
tianity. 

Sax'ony,  a  German  kingdom,  in  area  the 
fifth  and  in  population  the  third  state  of 
the  empire;  it  covers  5,787  square  miles, 
and  has  a  population  of  4,802,485.  For  the 
present  state  of  Saxony  see  GERMAN  EM- 
PIRE 

After  the  division  of  the  territories  ruled 
over  by  Charlemagne,  the  Frankish  con- 
queror of  the  Saxons,  that  nation  became 
a  part  of  Austrasia  Its  first  duke  was 
Otto  (880-912)  His  son  Henry  made  him- 
self master  of  all  the  territories  included 
in  the  present  kingdom  of  Saxony,  the 
Piussian  province  of  Saxony,  the  smaller 
Saxon  duchies  and  more  besides.  The  Ger- 
man emperors  after  1024  were  Franconians 
and  their  greatest  enemies  were  the  Saxon 
dukes,  especially  Henry  the  Proud  of 
Bavaria  and  Henry  the  Lion.  Rudolph  II 
(1356-70)  first  took  the  title  of  Ele  ,tor  of 
Saxony.  During  the  Thirty '  Years'  War 
Elector  John  George  I  (1611—56)  sided  with 
the  Protestants,  but  in  1635  made  his  peace 
with  the  emperor,  on  which  account  his 
lands  were  ravaged  by  the  Swedes  for  ten 
years.  Frederick  Augustus  I  (1694-1733) 
became  a  Roman  Catholic  and  was  chosen 
king  of  Poland.  After  that  the  headship 
of  the  Protestant  states  of  Germany  passed 
to  the  Elector  of  Brandenburg,  and  to  this 
day  the  court  of  Saxony  is  Roman  Catholic. 
Saxony  warred  against  Charles  XII  of 
Sweden  and  suffered  greatly  at  his  hands; 
was  defeated  by  Prussia  in  the  second 
Silesian  War;  and  was  conquered  by  Fred- 
erick the  Great  in  the  Seven  Years"  War. 
Frederick  Augustus  III  (1763-1827)  pro- 
claimed himself  king  of  Saxony,  and  sent 
his  army  to  support  Napoleon.  For  this 
the  Congress  of  Vienna  took  over  half  his 
territory  to  form  the  new  province  of  Prus- 
sian Saxony.  In  the  Austro- Prussian  war 
of  1866  Saxony  sided  with  Austria,  was 
defeated,  and  joined  the  North  German 
Confederation.  In  the  Franco-Prussian  War 
the  Saxon  army  fought  on  the  side  of 
Prussia,  and  since  1871  Saxony  has  been  a 
part  of  the  German  empire. 

Saxophone  (saks'o-fori),  the  name  of  a 
group  of  musical  instruments  invented  by 
Adolphe  Sax.  (See  SAXHORN.)  The  sax- 
ophone is  a  conical,  brass  tube,  sounded  by 


a  mouthpiece  furnished  with  a  single  reed 
like  that  of  a  clarinet,  and  is  made  in  as 
many  different  keys  as  the  saxhorn.  It 
has  20  holes,  covered  by  keys  and  studs, 
for  the  first  three  fingers  of  each  hand 
All  saxophones  are  fingered  alike.  They 
are  greatly  valued  in  military  music,  but 
are  not  much  used  in  orchestras. 

Sax'ton,  Joseph,  American  inventor,  was 
born  at  Huntingdon,  Pa.,  March  22,  1799, 
and  died  at  Washington,  D.  C.,  Oct  26, 
1873.  At  an  early  age  he  showed  much 
mechanical  _  ingenuity,  which  manifested 
itself  later  in  inventions  and  improvements 
in  connection  with  the  mechanism  of  clocks; 
he  constructed  the  clock  for  the  tower  of 
Independence  Hall,  Philadelphia,  and  super- 
intended the  construction  of  the  machinery 
and  delicate  weighing-balances  for  the  Phil- 
adelphia mint.  He  spent  some  years,  early 
in  the  thirties,  in  England,  and  while  there 
constructed  a  magneto-electrical  machine, 
by  which  the  first  magnetic  spark  was 
obtained;  he  made  much  of  the  apparatus 
used  by  Wheatstone,  the  physicist  and 
inventor;  and  devised  a  locomotive  differ- 
ential pulley.  Among  his  other  inventions 
were  a  deep-sea  thermometer,  an  immersed 
hydrometer  and  a  self-registering  tide- 
gauge.  He  was  one  of  the  founders  of 
the  American  Academy  of  Sciences. 

Sayce  (sas),  Archibald  Henry,  one  of 
the  greatest  of  living  philologists  and  archae- 
ologists, was  born  at  Shirehampton,  Eng- 
land, Sept.  25,  1846.  After  attending 
Grosvenor  College  at  Bath,  he  entered 
Queen's  College,  Oxford,  in  1865,  and  be- 
came a  fellow  and  tutor  of  his  college.  In 
1876  he  was  appointed  assistant  to  Max. 
Miiller  in  the  chair  of  comparative  philology 
at  Oxford,  which  he  resigned  in  1890 
Professor  Sayce  was  a  member  of  the  Old 
Testament  revision-committee  in  1874.  The 
most  important  among  his  many  books, 
which  rank  among  the  first  in  scholarship 
and  value,  are  Ancient  Empires  of  the  East, 
Fresh  Light  from  the  Monuments,  The 
Hittites  and  Races  of  the  Old  Testament. 

Scale  (in  plants).  The  word  has  two 
applications.  Epidermal  outgrowths,  which 
technically  are  hairs,  sometimes  assume  the 
form  of  scales  which  more  or  less  overlap 
one  another.  The  more  general  applica- 
tion of  the  term,  however,  is  in  connection 
with  the  protecting  leaves  of  scaly  buds  or 
the  reduced  leaves  of  underground  stems. 
Such  leaves  are  not  green,  are  not  much 
developed,  and  often  are  firmer  than  ordi- 
nary leaf-tissue.  The  scales  of  underground 
stems  probably  are  merely  reduced  leaves, 
with  no  function ;  the  scales  of  aerial  buds, 
however,  are  distinctly  protective  organs, 
and  not  only  are  firm  and  resistant,  but  are 
frequently  covered  with  hairs  or  gummy 
products. 

Sea le-In' sects,  the  name  of  a  large  num- 
ber of  flat  insects,  with  scale-like  bodies,  of 
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the  family  Coccidce,  also  called  scale-bug 
or  bark-louse  They  live  on  the  sap  of 
plants.  Almost  all  are  looked  upon  as 
pests,  doing  much  damage  to  fruit-trees, 
shade-trees  and  smaller  plants.  Among 
the  most  important  are  the  cottony  cushion 
or  fluted  scale;  long-spined  mealy  bug; 
destructive  mealy  bug;  cottony  maple 
scale;  barnacle;  Florida  wax;  soft;  terrapin; 
hemispherical;  black;  orange  ohionaspis; 
scurfy  bark-louse;  West  Indian  peach 
scale;  horse-chestnut;  Putnam  or  cran- 
berry; linden;  European  truit;  cherry  or 
Forbes;  grape;  walnut;  palm,  San  Jos6; 

greedy;  oleander;  circular;  California  red; 
lover's  or  long;  oyster-shell  bark-louse; 
purple  scale;  white  fluted  or  mealy  wing. 
The  cottony-cushion  scale  did  a  great 
amount  of  injury  to  trees  in  California, 
and  was  combated  by  introducing  a  lady- 
bird, which  preyed  upon  it.  A  scale-insect 
v/hich  forms  a  large  cottony  egg-case,  mak- 
ing it  a  conspicuous  object  on  the  trees, 
has  done  much  injury  to  maple-trees  in 
various  parts  of  the  United  States.  The 
scale-insects  infesting  orange  and  lemon 
trees  have  done  very  great  damage;  including 
the  long,  purple,  Florida  red  and  chaff 
scales,  the  orange  chionaspis,  California 
red,  the  white  or  fluted  and  the  black. 
The  San  Jose  scale  has  worked  wide-spread 
damage  in  the  country;  the  pest  has  spread 
from  California  to  every  state  in  the  Union. 
It  does  not  attack  the  citrus-fruits;  but 
other  orchards  suffer  greatly  from  it  young 
peach-trees  markedly  so,  and  shade  and 
ornamental  trees  are  greatly  injured  thereby 
It  is  spread  by  nursery-stock  and  by  fruit. 
When  the  pest  is  present,  twigs  are  marked 
by  a  gray,  scaly  substance.  Consult  Bulle- 
tin SS,  Mass.  Agricultural  College;  Marlatt  • 
Farmers'  Bulletin  172,  U.  S.  Department  of 
Agriculture,  1903;  and  Comstock;  Manual 
for  Study  of  Insects.  For  remedies  see  SPRA  *- 
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Scal'lop  (skol'lup),  numerous  widely  dis- 
tributed and  well-known  mollusks  inhabit- 
ing salt  water.  Their  shells  are  marked 
with  radially  arranged  ridges  and  are  often 
bright-colored.  The  animal  living  within 
is  somewhat  like  a  clam,  with  a  slender 
foot,  orange  or  reddish  in  color.  The  man- 
tle, 'which  covers  the  animal  and  secretes 
the  shell,  is  provided  with  many,  small, 
sparkling  eyes  arranged  around  the  margin. 
Those  show  when  the  shell  is  open.  When 
young,  scallops  swim  by  opening  and 
shutting  the  valves  of  their  shells;  but,  as 
they  grow  older,  they  become  sedentary. 
The  larger  scallop-shells  are  often  used  for 
baking  and  serving  shredded  fish  and  oysters 
in  cracker-crumbs. 

Scalp,  the  outer  covering  ot  the  skull. 
Its  skin  does  not  differ  from  that  of  the 
rest  of  the  body,  except  that  hair  grows  on 
it  more  abundantly.  Besides  the  skin,  the 
scalp  is  formed  of  an  expanded  muscle  or 


tendon  and_  cellular  tissue  and  blood-ves- 
sels. Scalping  was  a  favorite  practice  of 
the  American  Indians  in  war,  in  which  the 
scalp  with  the  hair  attached  was  partly 
cut  and  partly  torn  away,  the  victim  being 
either  alive  or  dead.  The  scalps  were  worn 
as  trophies  by  the  warriors. 

Scan'derbeg.  (Iskander  Beg  or  Bey),  an 
Albanian  chieftain,  was  born  in  Albania, 
about  1403,  of  Servian  parents.  He  was 
called  George  Castriota  by  the  Christians. 
He  was  carried  away  by  the  Turks  when 
seven,  and  brought  up  a  Mohammedan. 
His  bravery  arid  skill  made  him  a  favorite 
with  the  sultan,  who  put  him  in  command 
of  a  division  of  his  army.  In  1443  he  de- 
serted the  Turkish  army  with  300  Albanians, 
and  renounced  Mohammedanism.  In  less 
than  a  month  the  whole  of  Albania  was  in 
arms,  Scanderbeg  was  chosen  chiet,  and 
the  Turkish  garrisons  driven  out  of  the 
country  He  was  defeated  by  the  Turks 
but  once  in  all  the  struggles  that  followed, 
destroying  40,000  Turks,  with  15,000  Al- 
banians, and  defying  the  Sultan  himself 
with  his  army  01  150,000,  until  he  retired 
disgusted  from  tne  conflict.  Pope  Pius  II 
tried  in  vain  to  league  the  Christian  princes 
together  to  help  Scanderbeg  in  his  conflicts 
with  the  Turks,  but  succeeded  in  inducing 
him  to  break  a  truce  of  peace,  made  in 
1461,  and  renew  the  war  alone.  He  again 
defeated  every  force  that  attacked  him, 
even  driving  back  Mohammed  II,  the  con- 
queror of  Constantinople,  who  conducted 
two  campaigns  against  him  in  person. 
Scanderbeg  died  at  Alessio,  of  malarial 
fever,  Jan.  17,  1468.  Consult  Ludlow's 
Captain  of  the  Janizaries. 

Scan'dina'via,  a  long  peninsula  in  the 
north  of  Europe,  lying  on  the  Arctic  Ocean, 
the  Norwegian  Sea,  the  Baltic  Sea  and  the 
Gulf  of  Bothnia.  Geographically  it  includes 
Norway  and  Sweden,  historically  Denmark 
and  Iceland,  while  its  literature  includes 
the  literary  works  of  the  Swedish  race  in 
Finland  even.  See  DENMARK,  LITERATURE, 
NORWAY  and  SWEDEN. 

Scarabaeus  (skar'a-be'us),  a  name  com- 
monly restricted  to  the  tumble-bugs  or 
dung-beetles,  but  properly  including  other 
members  of  the  large  family  Scarabazidce. 
The  tumble-bugs  form  round  balls  of  dung 
and  roll  them  considerable  distances,  and 
finally  bury  them  in  the  ground.  The 
female  lays  an  egg  in  this  mass,  which  serves 
as  food  for  the  larva  after  the  egg  hatches. 
The  most  famous  scarab  is  the  sacred 
beetle  of  the  ancient  Egyptians.  These 
were  highly  venerated  and  placed  in  tombs 
with  their  dead,  where  four  different  species 
have  been  preserved.  A  strange  symbol- 
ism grew  up  in  reference  to  these  insects. 
The  ball  they  rolled  was  taken  to  represent 
the  earth,  the  rayed  head  of  the  insect  the 
sun,  the  30  joints  in  their  six  tarsi  the  days 
of  the  month.  They  became  accepted  as 
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emblems  of  power  and  resurrection.  They 
are  found  sculptured  on  monuments  and 
tombs.  Gems  were  also  cut  in  the  form 
of  the  scarab  and  worn  in  rings  and  amulets. 
The  Greeks  and  Etruscans  borrowed  this 
custom  of  engraving  the  scarabasus  on  gems. 

Scar'let  Tan'ager.      See  TANAGER. 

Scheffer  (shefjer),  Ary,  a  painter,  was 
born  at  Dordrecht,  Holland,  Feb.  12,  1795, 
and  studied  in  Paris.  His  first  pictures  were 
inspired  by  Goethe's,  Byron's  and  Dante's 
poems,  and  included  Margaret  at  the  Well, 
raust  in  His  Study,  Suliote  Women  and  the 
well-known  Dante  and  Beatrice  in  Heaven. 
After  1835  he  turned  to  religious  subjects, 
painting  Christus  Consolator  (Christ  the 
Consoler),  Temptation  of  Christ,  St.  Augus- 
tine and  Monica  and  others,  His  pictures 
are  chiefly  remarkable  for  depth  of  feeling 
and  refinement  of  expression.  Collectors 
prize  them  so  highly  that  in  1870  even  a 
small  replica  sold  for  $9,607.  Some  of  his 
best  portraits  are  those  of  Lafayette,  Mad- 
ame Guizot,  Talleyrand,  Liszt  and  La- 
martine.  He  died  at  Argenteuil,  near  Paris, 
June  5,  1858.  See  Memoir  by  Mrs.  Grote. 

Scheldt  (skelt),  a  river  of  Europe,  rising 
in  France,  flowing  north  through  Belgium 
past  Ghent  and  Antwerp,  enters  the  North 
Sea  at  Flushing  by  two  arms,  going  north 
and  south  of  two  small  islands.  It  is  267 
miles  long  and  navigable  for  211  miles. 
The  Dutch  claimed  the  navigation  of  the 
lower  Scheldt  in  the  i7th  and  i8th  centuries 
and  demanded  toll  of  all  foreign  vessels 
sailing  on  it.  In  1831  the  rights  passed  to 
Belgium  when  it  separated  from  Holland. 
In  1863  Belgium  gave  up  the  claim  for 
$3,750,000  paid  by  foreign  nations. 

Schelling  (shel'lng),  Friedrich  Wilhelm 
Joseph,  a  German  philosopher,  was  born 
at  Wurttemberg,  Jan,  27,  1775.  He  studied 
theology  and  philosophy  at  Tubingen  and 
science  and  mathematics  at  Leipsic.  He 
succeeded  Fitchte  as  teacher  of  philoso- 
phy in  the  University  of  Jena  in  1798. 
From  1803  to  1808  he  was  professor  at 
Wurzburg;  until  1820  secretary  of  the  Royal 
Academy  of  Arts  at  'Munich;  professor  at 
Erlangen  until  1827,  when  he  returned  to 
Munich  to  a  position  in  the  new  university 
there;  and  finally  was  called  to  Berlin  by 
King  William  IV  in  1841.  He  died  in 
Switzerland  in  1854.  He  began  as  a  fol- 
lower in  philosophy  of  Fitchte  and  Hegel, 
with  whom  he  ranks  among  German  philoso- 
phers, but  later  was  influenced  by  Spinoaa 
and  Boehme.  His  many  philosophical  works 
include  the  Inquiry  into  the  Nature  of  Human 
Freedom,  The  Possibility  of  Any  Form  of  Phi- 
losophy, Philosophy  of  Nature  and  The  World- 
Soul.  See  Morell's  History  of  Philosophy. 

Schenck  (skenk),  Robert  Gumming, 
American  soldier  and  diplomat,  was  born 
at  Franklin,  O.,  Oct.  4,  1809,  and  died  at 
Washington,  D.  C.,  March  23,  1890.  He 
served  eight  years  in  Congress  (1843-51), 


when  he  was  appointed  minister  to  Brazil. 
He  was  afterwards  sent  on  diplomatic 
missions  to  Buenos  Aires,  Montevideo  and 
Paraguay.  In  the  Civil  War  he  was  ap- 
pointed (May,  1861)  brigadier-general  of 
volunteers  and  took  part  in  the  two  battles 
of  Bull  Run  as  well  as  in  that  at  Cross 
Keys.  In  September,  1862,  he  was  pro- 
moted major-general  and  given  command 
at  Baltimore,  which  he  protected  during 
Lee's  invasion  of  Maryland.  From  1863 
to  1871  he  represented  Ohio  in  Congress 
on  the  Republican  side,  and  from  1871  to 
1876  was  minister  to  Great  Britain.  He 
rendered  distinguished  service  in  bringing 
about  Anglo-American  arbitration  of  the 
A  labama  claims  He  subsequently  practiced 
law  at  Washington,  D  C. 

Schenectady  (ske  nek'ta-di)  N.  Y.,  a  city, 
county-seat  of  Schenectady  County,  1 7  miles 
northwest  of  Albany.  It  is  on  Mohawk 
River  and  Barge  Canal  and  is  a  manufactur- 
ing city.  It  has  the  works  of  the  General 
Electric  Company,  which  employs  15,000 
people,  and  the  Westinghouse  electric 
works;  besidesknitting-mills  stove-foundries, 
locomotive- works  and  pump,  steel  springs, 
wire-railings,  wheelbarrow  and  broom  fac- 
tories. The  principal  public  buildings  are 
the  post-office,  county  court-house,  munici- 
pal buildings,  Van  Cutler  opera-house, 
state  armory,  Home  of  the  Friendless, 
Children's  Home,  Ellis  Hospital  and  Y.  M. 
C.  A.  building.  It  is  the  seat  of  Union  Col- 
lege, founded  in  1795,  and  with  the  law 
and  medical  schools  and  Dudley  observa- 
tory at  Albany  and  the  academic  and  en- 
gineering departments  in  Schenectady,  form- 
ing Union  University  Schenectady  has  22 
churches  and  excellent  parochial  and  public 
schools,  the  public  high  school  being  known 
as  Union  Classical  Institute.  This  school 
owns  its  library  and  the  city  has  a  beautiful, 
free,  public  library.  Schenectady  was  set- 
tled by  the  Dutch  in  1661  in  1690  it  was 
burned  and  the  citizens  massacred  by  the 
French  and  Indians.  Population  72,826. 

Schiller  (shil'ler),  Johann  Christoph 
Friedrich,  a  German  poet,  was  born  at  Mar- 
bach,  in  Wurttemberg,  Nov  10,  1759.  He 
studied  law  and  then  medicine  in  the  school 
at  Ludwigsburg,  established  by  Duke  Carl 
Eugen  of  Wurttemberg,  where  he  received 
three  medals,  though  he  had  spent  more 
time  in  reading  and  writing  poetry  than 
in  studying  medicine.  His  first  play,  The 
Robbers,  in  1782,  was  produced  at  Mann- 
heim. The  people  were  so  eager  for  it  that 
they  filled  the  theater  at  noon,  five  hours 
before  the  play  began,  and  it  made  a  tre- 
mendous sensation,  being  full  of  the  revolu- 
tionary spirit  that  preceded  the  French 
Revolution.  Because  Schiller  had  twice 
left  Stuttgart  without  the  permission  of 
the  duke,  he  was  arrested  and  forbidden 
to  write  plays  or  to  leave  Wurttemberg, 
which  led  to  his  flight  to  Mannheim  under 
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the  name  of  Dr.  Ritter.  For  a  time  he 
was  dramatist  to  the  theater  in  Mannheim 
and  published  a  theatrical  journal  in  which 
appeared  many  of  his  best  poems  and  a 

Sirt  of  Don  Carlos,  finished  later  at  Dresden 
e  kept  up  his  philosophical  and  historical 
studies,  and  in  T788  was  given  a  professoi- 
shi'p  at  Jena  and  a  pension  by  the  duke  of 
Saxe- Weimar  which  enabled  him  to  marry 
His  historical  works  of  this  period  are  +he 
Revolt  of  the  Netherlands  and  the  Thirtv 
Years'  War.  [n  1794  began  Schiller's 
friendship  with  Goethe,  and  under  the 
stimulus  of  his  intercourse  with  him  he 
again  began  to  write  poetry,  especially  his 
ballads  that  have  made  him  the  people's 
poet.  His  drama  of  Wallenstein,  written 
when  every  hour's  writing  cost  hours  of 
suffering,  was  finished  in  1799.  Carlyle  calls 
it  "the  greatest  dramatic  work  of  the 
1 8th  century."  Settling  at  Weimar  in 
1799,  to  be  near  Goethe,  he  wrote  Mary 
Stuart,  The  Maid  of  Orleans,  The  Bride  of 
Messina  and  William  Tell,  his  last  finish- 
ed work.  He  died,  while  still  young  and 
in  his  intellectual  prime,  on  May  9,  1805. 
See  Life  by  Carlyle;  Life  by  Nevinson  in 
the  Great  Writers  Series;  and  translations 
of  Wallenstein  s  Death  and  Piccolomini  by 
Coleridge. 

Schlegel  (shld'geT),  August  WHhelm,  a 
German  critic  and  poet,  was  born  at  Han- 
nover, Sept.  8,  1767.  He  studied  theology 
at  Gottingen,  but  soon  turned  to  literature, 
writing  poems  and  other  articles  for  maga- 
zines. He  was  made  professor  of  literature 
and  fine  arts  at  the  University  of  Jena,  and 
lectured  at  Berlin  on  the  same  subjects  and 
at  Vienna  in  1808.  In  1818  he  became  pro- 
fessor at  Bonn.  He  translated  into  Ger- 
man verse  most  of  the  works  of  Shakes- 
peare and  many  of  those  of  Cervantes, 
Dante,  Calderon  and  Camoens.  His  trans- 
lation of  Shakespeare,  revised  by  Tieck,  is 
still  the  classic  German  version.  His  critical 
writings  and  his  lectures  were  published 
in  three  collections.  He  died  at  Bonn, 
May  12,  1845.  » 

Schlegel,  Friedrich  von,  German  critic 
and  writer,  was  born  at  Hannover.  March 

10,  1772.     He    studied    at    Gottingen   and 
Leipsic,  and  then  began  a  literary  life.     He 
edited  with  his  brother  The  Athenaeum,  and 
also,  in  connection  with  him,  wrote  a  series 
of  critical  essays,  which  gave  an  impulse  to 
good  work  in  German  literature.     His  best- 
known  works  are  Philosophy  of  History  and 
History  of  Literature,  two  series  of  lectures 
delivered  at  Vienna.    His  book  on  The  Lan- 
guage and  Wisdom  of  India  was  a  pioneer 
in  the  study  of  Sanskrit  in  Europe.     His 
works  are  collected  in  15  volumes.    He  died 
at  Dresden,  Jan.  n,  1829. 

Schleiermacher  (shli'er-md'ker),  Fried- 
rich  Ernst  Daniel,  a  great  German  theo- 
-t/gian,  was  born  at  Breslau,  Prussia.  Nov. 

11,  1768.      He    studied    at    the    Moravian 


schools  and  afterwards  at  Halle.  While 
preaching  at  Berlin,  he  published  the  first 
of  the  works  which  made  him  known  to  the 
learned  world.  In  1804  he  became  a  profes- 
sor at  Halle.  After  that  university  was 
closed  in  1806  by  Napoleon,  he  returned  to 
Berlin  and  was  active  in  founding  the  Uni- 
versity of  Berlin,  in  which  he  became  a 
professor  in  1810  His  lectures  on  philoso- 
phy and  theology  brought  crowds  of  stu- 
dents and  his  sermons  increased  his  influence. 
His  writings  also  continued,  and  besides 
many  theological  works,  which  placed  him 
next  tc  Luther  a5?  a  theologian,  his  friends 
after  his  death  published  several  volumes 
from  his  manuscripts.  He  died  on  Feb.  12, 
1834.  See  Lichtenberger's  History  of  Ger- 
man Theology  in  the  Nineteenth  Century  and 
Schleiermacher's  own  Autobiography. 

Schley  (sit),  Winfield  Scott,  rear-ad- 
miral in  the  United  States  navy,  was  born 
near  Frederick,  Md.,  Oct. 
9,  1839.  He  graduated 
from  the  Naval  Acad- 
emy in  1860,  and  served 
during  the  Civil  War. 
He  was  in  command  of 
the  Greely  relief  expedi- 
tion which  sailed  in  1884, 
As  commodore  he  was 
placed  in  command  of 
the  flying  squadron  in 
the  war  with  Spain,  and 
WINFIELD  s.  SCHLEY  f°r  conspicuous  service 
in  the  battle  of  Santiago 
(July  3,  1898)  he  was  made  rear-admiral.  In 
the  autumn  of  1901  Admiral  Schley  figured 
in  a  court  of  inquiry  arising  out  of  profes- 
sional controversies  between  himself  and 
Admiral  Sampson  respecting  the  share  of 
honors  each  was  entitled  to  in  the  destruction 
of  the  Spanish  fleet.  He  died  Oct.  2,  1911. 
Schliemann  (shle'man),  Heinrich,  a  Ger- 
man scholar,  born  at  Mecklenburg-Schwerin, 
Jan.  6,  1822.  While  in  business  in  St.  Peters- 
burg he  mastered  Greek  and  the  modern 
languages  of  Europe.  Becoming  convinced 
that  the  heaps  of  Hissarlik  in  Asia  Minor 
covered  the  site  of  ancient  Troy,  when  he 
possessed  an  independent  fortune,  he  began 
in  1870  to  excavate  it  at  his  own  cost, 
carrying  on  the  work  for  twelve  years.  He 
had  to  pay  the  Turkish  government  $10,000 
for  carrying  off  all  the  treasures  he  unearthed 
contrary  to  agreement.  His  collection  is 
now  in  the  Ethnological  Museum  at  Berlin. 
In  1876  Schliemann  began  excavations  on 
the  site  of  the  ancient  city  of  Mycenae  in 
Greece,  and  the  treasures  found  there  are 
now  preserved  at  Athens.  He  wrote  an 
account  of  his  work  in  Mycence  and  Tiryns, 
Ilios,  Troja  (Troy)  and  other  volumes.  He 
died  at  Naples,  Dec.  27,  1890,  and  was 
buried  at  Athens. 

Schmalkald  (shmdl'kdU),  League  of,  an 
alliance  formed  at  Schmalkalden,  a  town  in 
Hesse-Nassau,  Germany,  April  4,  1531.  be- 
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tween  nine  Protestant  princes  and  eleven 
imperial  cities.  Other  princes  and  cities 
afterward  joined  the  league,  until  it  included 
nearly  all  the  Protestant  states  from  Den- 
mark to  Switzerland.  The  object  of  the 
league  was  the  protection  of  the  Protestants 
against  Charles  V  and  the  Roman  states. 
The  Articles  of  Smalkald,  adopted  by  the 
league,  were  drawn  up  by  Luther  at  Witten- 
berg At  the  battle  of  Muhlberg,  April  24, 
1 547,  the  Protestants,  weakened  by  the  with- 
drawal of  Duke  Maurice  of  Saxony  were 
defeated  and  the  league  was  broken  up. 
Schnitz'er,  Eduard.  See  EMIN  PASHA. 
Scho'field,  John  McAllister,  an  American 
general,  was  born  in  New  York  state  in  1831. 
A  graduate  of  West 
Point,  he  was  made 
a  professor  there  in 
1855.  When  the 
Civil  War  broke 
out,  he  entered  the 
army  as  major  of 
the  ist  Missouri 
volunteers,  and 
was  on  General 
•  Lyon's  staff  when 
the  latter  was  killed 
at  the  battle  of 
Wilson's  Creek.  He 
was  in  command  in 
Missouri  until  Feb- 
ruary, 1864,  and  then  of  the  army  of  the 
Ohio.  He  shared  Sherman's  southern  cam- 
paign, and  was  in  most  of  the  battles  which 
ended  with  the  taking  of  Atlanta,  when  he 
returned  to  Tennessee,  defeating  Hood  at 
Franklin,  and  was  with  General  Thomas  at 
the  battle  of  Nashville.  Entering  North 
Carolina,  he  took  Wilmington  and  again 
joined  Sherman,  for  whom  he  drew  up  the 
supplementary  articles  of  surrender  of  Johns- 
ton s  army,  which  were  afterwards  approved 
by  the  government.  In.  1868  he  became 
secretary  of  war  and  major-general  in  the 
regular  army.  Upon  the  death  of  General 
Sheridan  in  1888,  he  succeeded  to  the  com- 
mand of  the  United  States  army.  Previous 
to  his  retirement  he  was,  by  act  of  Congress, 
made  lieutenant-general,  Feb.  7,  1895.  He 
wrote  Forty-six  Years  in  the  Army.  He 
died  on  March  4,  1906. 

School'craft,  Henry  Rowe,  an  American 
writer,  was  born  in  the  state  of  New  York, 
March  28,  1793.  After  studying  at  Union 
College,  he  visited  the  mining-region  west  of 
the  Mississippi  and  also  acted  as  geologist 
in  an  exploring  expedition  to  Lake  Superior 
and  the  Upper  Mississippi  under  General 
Cass.  In  1822  he  was  Indian  agent  for  the 
tribes  about  the  lakes,  and  in  1823  married 
the  granddaughter  of  an  Ojibway  chief  who 
had  been  educated  in  Europe.  While  Indian 
agent  he  made  treaties  that  gave  the  United 
States  16,000,000  acres.  As  a  member  of  the 
legislature  of  Michigan  Territory,  1828-32, 
he  founded  its  historical  society.  An  expe- 


dition which  he  commanded  in  1832  dis- 
covered the  sources  of  the  Mississippi.  After 
collecting  the  statistics  of  the  Six  Nations>  he 
was  employed  by  Congress  in  1847  to  gather 
all  the  information  possible  about  the  Indian 
tribes,  the  result  being  published  in  five 
volumes,  costing  the  government  $30,000  a 
volume.  He  added  a  sixth  volume  to  the 
collection  in  1857.  His  works  include  nar- 
ratives of  his  journeys,  namely,  Notes  on  the 
Iroquois;  The  Red  Race  of  America;  Thirty 
Years  with  Indian  Tribes  and  The  Indian  in 
His  Wigwam.  He  died  at  Washington, 
D.  C.,  on  Dec.  10,  1864. 

School^Qarden,  The.  Among  progressive 
school-people  there  is  a  growing  interest  in 
the  school-garden.  In  cities,  in  normal 
schools  and  even  in  the  country,  the  school- 
children are  set  to  work  cultivating  flower 
and  vegetable  gardens.  The  school-garden 
is  an  outgrowth  of  regular  school- work;  it 
is  one  striking  phase  of  the  effort  to  get  out 
of  doors,  away  from  books  and  into  con- 
tact with  the  real  world.  It  is  a  healthy 
realism  putting  more  vigor  and  intensity 
into  school-work. 

The  school-garden  has  an  important  rela- 
tion to  several  school-studies.  First  of 
these  is  nature-study.  There  is  no  better 
way  of  bringing  children  into  contact  with 
plant-life  than  by  raising  flowers  and  vege- 
tables in  the  garden.  The  boys  and  girls 
get  out  of  doors,  prepare  the  soil,  plant  the 
seed,  watch  with  great  interest  the  growth 
of  plants,  cultivate  them  through  the  sea- 
son, and  finally  observe  the  growth  and 
ripening  of  the  fruit.  This  whole  cycle  of 
growth  and  change  is  the  most  fundamental 
thing  in  plant-study,  and  nothing  can  be 
more  interesting  to  children  than  this  pro- 
cess when  they  themselves  are  concerned  in 
the  products  of  the  garden.  In  the  second 
place  the  garden  has  a  very  important  place 
in  the  study  of  geography.  In  the  home- 
geography  in  the  early  grades  classes  of 
children  are  required  to  visit  the  gardens 
and  study  the  processes  of  cultivation  and 
marketing  the  products.  These  are  funda- 
mental lessons  in  geography.  In  this  way 
gardening  leads  on  to  agriculture,  scientific 
farming,  fruit-raising  and  the  improvement 
of  country  life  generally. 

There  is  a  strong  tendency  in  all  parts  of 
the  country  to  turn  the  attention  of  children 
strongly  toward  these  outdoor  studies.  The 
garden  naturally  suggests  farming,  the  rais- 
ing of  corn  and  other  grains,  the  feeding  of 
cattle,  dairying  and  butter-making,  fruit- 
culture,  as  of  berries,  stone-fruits,  apples 
and  pears.  Scientific  agriculture  and  fruit- 
raising  are  based  on  principles  of  careful 
selection  of  seed  and  of  wise  cultivation,  of 
fertilizing  and  preserving  soils,  of  grafting, 
pruning  and  caring  for  fruit-trees  and  of 
spraying  against  insect-pests.  All  these 
things  are  vitally  interesting  to  children, 
and  put  new  meaning  into  country  life. 


SCHOOL  ORGANIZATION 


1691 


SCHOOL  SANITATION 


The  school-garden  even  has  an  important 
relation  to  esthetics.  Floriculture,  land- 
scape-gardening, tree-planting  and  fruit- 
culture  appeal  to  the  sense  of  beauty.  The 
whole  yard  and  garden  together  need  to  be 
planted  and  laid  out  on  principles  of  taste 
and  attractiveness. 

Perhaps  the  most  important  relation  of 
the  school-garden  is  that  to  the  home. 
Where  boys  and  girls  become  properly  in- 
terested in  the  school-garden,  they  natur- 
ally desire  to  raise  a  garden  at  home  in 
their  own  back-yard  and  perhaps  flower- 
beds and  trees  in  the  front  yard.  This 
answers  in  many  ways  to  the  necessities  and 
comforts  of  the  home.  The  whole  town 
may  take  on  a  new  appearance,  in  its  yards 
and  gardens,  on  account  of  this  interest 
developed  in  the  school-garden.  Beauty  and 
utility  are  here  combined  in  the  best  way; 
the  home-table  is  supplied  with  vegetables 
and  beautified  by  the  flowers  which  the 
children  themselves  raise. 

The  educative  effect  upon  the  boy  or  girl 
of  carrying  out  through  the  whole  season 

Elans  for  cultivating  a  garden  is  one  of  the 
est  products  of  good  training.  The  culti- 
vation of  plants  requires  constant  attention, 
forethought,  intelligence,  self-reliance  and 
a  kind  of  originality;  difficulties  are  to  be 
met  and  overcome.  Insects  infest  the  plants 
and  must  be  gotten  rid  of;  chickens  scratch 
up  and  spoil  the  garden  and  a  fence  is 
needed  for  protection;  a  dry  spell  calls  for 
some  plan  of  watering;  weeds  quickly  take 
possession  of  a  garden ;  and  the  child  must 
be  intelligent  and  thoughtful  in  meeting 
such  difficulties.  This  is  the  best  kind  of 
training.  To  say  the  least,  it  is  far  better 
than  letting  the  boy  run  wild  on  the  streets 
and  getting  into  all  sorts  of  mischief. 

Most  of  our  progressive  normal  schools  in 
all  parts  of  the  country  are  taking  up  the 
problem  of  school-gardens,  not  for  the  chil- 
dren simply  but  for  the  teachers.  Young 
teachers  are  set  to  work  to  learn  the  whole 
problem,  so  that  they  may  later  guide  the 
children  in  garden  work.  It  is  clear  that 
the  school-garden  is  to  occupy  an  important 
place  in  the  future  education  of  boys  and 
girls. 

The  value  of  school-gardens  in  education 
has  long  been  recognized  in  Europe.  They 
were  started  as  early  as  1819  in  Schleswig- 
Holstein.  In  1869  they  were  prescribed  by 
law  in  Austria  and  Sweden,  in  Belgium  since 
1873  and  in  France  since  1880.  There  are 
at  present  about  20,000  schools  in  Austria 
having  gardens,  45,000  in  France,  8,000  in 
Russia  and  2,500  in  Sweden.  The  number 
in  the  latter  country  once  was  double  the 
present  number,  but  has  decreased  since  the 
introduction  of  manual  training.  School  gar- 
dening is  practically  obligatory  for  the  chil- 
dren of  the  common  schools  of  Belgium, 
Netherlands,  British  West  Indies  and  Ceylon. 
Many  German  cities  teach  agriculture  by 


"  demonstration  "  in  which  the  pupils  are  not 
allowed  any  share.  Many  of  the  schools  of 
France  and  Germany  have  gardens  "not 
with  a  view  to  instructing  the  pupils  in 
agriculture,  but  for  the  benefit  of  the  teach- 
ers.'' Many  of  the  foreign  governments  sub- 
sidize the  school-gardens,  offer  prizes,  and 
make  training  in  agriculture  obligatory  for 
normal-school  graduates. 

It  may  be  said  in  conclusion  that  school- 
gardens  have  an  important  relation  to  man- 
ual training  and  to  the  whole  subject  of 
industrial  education.  It  is  a  phase  of  man- 
ual training  to  teach  children  to  use  the 
tools  and  implements  of  the  garden,  to  pre- 

Fare  the  soil  and  carefully  cultivate  plants, 
t  is  an  outdoor  physical  training  combined 
with  intelligent  mental  effort  quite  equal  in 
its  effects  to  shop-work  and  in  some  ways 
superior. 

Some  of  the  great  universities,  like  Cornell, 
Illinois,  Ohio  and  Louisiana,  have  taken 
tip  the  problem  of  school  agriculture,  coun' 
try  life  and  scientific  farming  in  earnest 
Pamphlets  are  published  by  experts  of  agri- 
culture dealing  with  important  phases  of 
school  agriculture  and  school-gardens.  Con- 
sult Jewell's  Agricultural  Education  (Bui. 
368,  U.  S.  Bureau  of  Education). 

C.  A.  McMuRRY. 

School  Or'ganiza'tion  and  Man'age- 
ment,  as  a  somewhat  distinct  problem  calls 
for  elaborate  treatment.  It  embraces  the 
plans  of  organization,  the  sources  of  revenue, 
the  selection  of  school-sites,  the  erection  of 
school-buildings,  seating,  ventilating,  light- 
ing and  sanitation;  the  courses  of  study, 
choice  of  textbooks,  classification  of  pupils, 
preparation  and  examination  of  teachers; 
the  general  supervision  f  the  school,  the 
authority  of  the  teacher,  the  management  of 
the  classes,  rules  of  conduct,  modes  of  pun- 
ishment, presentation  of  motives,  relation 
of  teacher  and  pupils.  The  student  is  re- 
ferred to  the  following  authorities  for  a 
general  treatment  of  these  problems :  School 
Economy,  Wickersham;  School  Supervision, 
Payne;  School  Interests  and  Duties,  King; 
School  Management,  White;  School  Manage- 
ment, Kellogg;  Theory  and  Practice  of  Teach- 
ing, Page;  Systems  of  Education,  Gill;  and 
School  Hygiene,  Kotelmann  (Bergstrom's 
translation).  For  detailed  treatment  of 
special  phases  of  this  broad  subject  see 
Teacher's  College  Contribution  to  Education, 
Teacher's  College,  Columbia  University. 

School  San'ita'tion  may  be  defined  as  the 
application  of  knowledge  and  of  the  laws 
of  science  with  a  view  to  the  preservation 
and  promotion  of  the  health  of  those  at- 
tending school.  Formerly  the  term  ^  in- 
cluded little  more  than  the  proper  heating, 
lighting  and  ventilation  of  school-buildings; 
but  it  has  been  extended  to  include  all 
factors  with  which  it  is  practicable  for  the 
school  to  deal,  which  concern  the  health 
of  the  pupil,  as  the  detection  of  defects  of 
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Btght  and  hearing,  contagious  diseases, 
adenoid  growths,  causes  of  malnutrition. 
In  some  schools  even  the  teeth  of  the  chil- 
dren are  periodically  examined  by  a  dentist, 
who  gives  free  individual  advice  regarding 
their  care. 

As  to  heating  and  ventilation,  in  general 
that  system  will  be  the  best  which  will  in 
the  simplest  way  possible  effect  an  even 
heat  throughout,  with  sufficient  change  of 
air  and  avoidance  of  direct  draughts  upon 
the  pupils.  Fire-places  are  very  desirable 
whenever  architectural  conditions  will  per- 
mit them.  When  in  use,  they  insure  the 
best  of  ventilation  and  are  excellent  for 
furnishing  the  small  amount  of  heat  often 
required  in  spring  and  fall.  If  a  stove  is 
used  for  heating  purposes,  it  should  be  sur- 
rounded by  a  zinc  jacket  extending  from 
the  bottom  to  a  distance  of  several  feet 
above  it,  to  prevent  direct  radiation.  Air 
is  heated  at  the  bottom  and  rises  to  the 
top  of  the  jacket  and  thus  a  fair  degree  of 
circulation  is  insured.  The  chimney  should 
be  large  and  bisected  vertically,  half  being 
used  for  the  escape  of  smoke  and  the  other 
half  for  the  escape  of  foul  air.  In  large 
buildings  a  force-fan  is  necessary  to  insure 
continuous  circulation.  This  can  be  pro- 
vided at  small  cost.  Good  ventilation  de- 
mands 2,000  cubic  feet  of  pure  air  per 
pupil  per  hour.  Teachers  should  assure 
themselves  from  time  to  time  as  to  whether 
the  ventilation  system  is  working,  by  see- 
ing whether  there  is  sufficient  draught  up 
the  foul-air  flue  to  draw  in  a  small  scrap  of 
paper.  For  large  buildings  heating  by 
steam-pipes  is  preferable  to  that  by  hot 
air,  as  with  hot  air  it  is  difficult  to  have 
the  heat  evenly  distributed  on  windy  days. 

The  essential  thing  in  lighting  a  school- 
room is  to  secure  sufficient  light  without 
having  it  tall  directly  upon  the  eyes  of 
the  pupils  or  teacher.  For  this  reason  it  is 
best  to  have  all  the  light  come  from  one 
side  of  the  room,  preferably  from  the  left. 

Such  good  school-desks  are  now  manu- 
factured that  there  is  no  excuse  for  the 
failure  to  have  pupils  hygienically  seated 
at  desks  adapted  to  their  size. 

Teachers  should  always  be  on  the  alert 
for  the  detection  of  any  physical  defects  in 
their  pupils,  and  these  when  noticed  should 
be  reported  at  once  to  the  proper  persons. 
Every  school  should  be  examined  from 
time  to  time  by  a  physician  with  reference 
to  the  physical  defects  of  the  children. 

School-Ships  are  used  to  train  officers 
and  gunners  for  the  naval  service.  In  the 
United  States  seamen-gunners  are  trained 
at  Newport  and  gun-captains  on  training- 
ships  at  Port  Royal,  S.  C.  The  old  English 
battleships  Britannia  and  Hindostan  at 
Portsmouth,  England,  are  used  as  school- 
ships.  School-ships  are  sometimes  employed 
as  reformatories,  out  even  in  this  case  they 
graduate  most  of  their  pupils  into  the  navy. 


School-Song,  The.  Since  the  rote-song 
in  music,  like  the  story  in  literature,  proves 
to  be  the  "Open!  sesame"  of  interest  to 
the  child,  a  careful  selection  of  such  songs 
should  be  made  for  their  initial  educational 
value.  The  following  examples  serve  to 
illustrate  the  uses  of  song  in  meeting  the 
problems  of  music-training  for  school- 
grades.  The  work  is  divided  into  three 
periods:  Imitative  and  Dramatic  Period; 
Investigative  Period;  and  Constructive 
Period,  the  different  steps  showing  the  de- 
velopment of  the  subject. 

IMITATIVE   AND   DRAMATIC   PERIOD. 

In  the  popular  musical  pleasantry,  The 
Chicken,  by  Neidlinger  the  entire  spirit  ot 
the  words  is  carried  over  into  the  music, 
which  naturally  represents  their  meaning 
in  pitch  and  vocal  inflection : 

I  think  when  a  little  chicken  drinks 

He  takes  the  water  in  his  bill 

And  then  he  holds  his  head  way  up 

So  the  water  can  run  down  hill. 

Much  to  the  delight  of  the  little  child  the 
water  musically  "runs  down  hill"  through 
the  descending  scale-passage,  while  the 
entire  song  blends  speech  and  song. 

The  Cau  of  the  Crow  is  a  charming  bit  of 
musical  imaginery  by  Mrs.  Knowlton.  To 
a  melodious  accompaniment  is  given  the 
simple  call  of  the  crow  on  two  notes  for  the 
middle  voice,  which  may  be  realistically 
interpreted  by  the  children  at  first.  Later 
the  caw  suggests  a  natural  vocal  lesson, 
opening  and  relaxing  the  throat  as  ade- 
quately as  would  an  Italian  exercise.  In 
the  two  chanting  phrases  which  follow, 
speech  and  song  are  blended: 
Over  the  standing  corn 
The  cheery  cry  is  borne. 
Such  words  as  "corn"  and  "borne"  suggest 
vocal  emphasis  upon  round,  open  tones. 
A  change  of  mood  is  shown  at  the  close  in 
an  accompanying  note  of  regret  to  the 
words : 

How  I  wish  I  could  go  with  him, 

Where  the  woods  are  wild  and  dim. 
The  entire  song  is  made  on  five  notes  of  the 
scale  and,  while  naturally  told,  is  thoroughly 
musical  and  poetic. 

The  familiar  Mother-Goose  rime  set  to 
music  by  L.  Orth: 

Blow,  wind,  blow;  go,  mill,  go, 
That  the  miller  may  grind  his  cornj 
That  the  baker  may  take  it 
And  into  rolls  make  it 
And  fetch  us  some  hot  in  the  morn. 
Blow,  wind. 

fives    contrasting    movements,    slow    and 
ast;  broad,  full  vowels  of  the  first  phase, 
short,  quick  vowels  and  rapid  enunciation 
in   the   second   part.      The   words   and   in- 
creased  tempo  suggest   action,   the   turning 
1  of  wheels,  grinding,  kneading  and  baking. 
The  whole  song  is  an  action  story  which 
the   children   will   take   pleasure   in   repre- 
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senting.  The  broad  vowel  and  breathing 
involved  in  the  word  "blow"  furnish  the 
material  for  a  good  music-lesson,  as  does 
the  tempo,  fast  and  slow,  which  can  be 
converted  into  accented  time  and  divided 
beat,  again  to  be  defined  by  clapping, 
tapping  or  marking  on  the  board.  The 
last  part  of  the  song  repeats  phrases  of 
the  first  and  second  part,  thus  closing  in 
good  musical  form.  In  this  song  we  have 
a  capital  story  in  music  and  words,  vowel- 
coloring,  repetition  of  phrases,  rhythm, 
dramatic  representation  and  musical  form, 
besides  the  suggestions  arising  from  a  well- 
composed  accompaniment. 

Stevenson's  Bring  the  Comb  (Modern 
Music  Series,  First  Book)  pictures  a  mimic 
band  and  soldier  drill,  presenting  the 
problems  of  rhythm  in  a  playful  way.  The 
soldiers  mark  time  and  keep  step  to  the 
drum-beat  of  the  two  strong  pulses  of  the 
measure.  In  clapping  out  the  pattern  of 
the  fife  and  rat-a-tat-tat  of  the  snare-drum 
and,  later,  with  the  aid  of  drums  and  toy 
instruments,  the  children  define  the  melody, 
learning  to  contrast  the  elements  of  time 
and  tune. 

For  further  illustrations  in  pitch  and  time, 
such  songs  as  The  Chicken  and  Katydid 
(Knowlton)  will  be  helpful  for  pitch- 
studies  in  high,  low  and  medium  tones  of 
songs.  Neidlinger's  Robin  and  Squirrel 
give  good  practice  in  ascending  and  de- 
scending passages.  The  rhythmic  sugges- 
tion in  Snow-Balls  and  Scissors-Grinder 
(Knowlton)  will  be  freely  acted.  Favorite 
rhymes  and  Mother  Goose  will  serve  for 
initial  time-lessons  in  recognizing  groups 
of  twos,  threes  and  fours.  Miss  Bentley's 
song-primer,  the  Zoo,  Clock  and  others  give 
happy  suggestions  of  scale,  pitch,  time 
and  rhythm  lessons  for  this  first  period. 

First  Step.  Through  these  songs  the 
child  is  introduced  to  a  concrete,  musical 
experience,  which  must  tend  to  vitalize 
all  his  later  study.  Here  he  learns  to  ex- 
press himself  freely  in  song,  to  respond  to 
rhythm  and  to  appreciate  harmony.  On  ac- 
count of  his  limited  power,  he  will  dis- 
tribute his  interest  equally  over  words, 
rhythm  and  melody.  The  words  of  the 
song  will  be  helpful  in  enlarging  his  vocabu- 
lary, in  making  associations  with  color, 
sound,  motion  and  number.  The  motor- 
side  of  music  will  strongly  appeal,  leading 
out  into  gesture  and  dramatic  action  in 
rhythms,  games  and  dances.  The  child 
also  becomes  familiar  with  a  variety  of 
musical  forms,  which  prepare  him  for 
future  analysis  and  reasoning. 

Advanced  Step.  The  ear-training  and 
naming  of  pitch  from  songs  of  the  preced- 
ing stage  are  followed  by  translating  from 
memory  into  syllables;  also  by  recording 
them  in  notation.  This  will  be  found  a 
helpful  transitional  step  to  the  sight-sing- 
ing of  the  next  grade.  Simple  tonic  phrases 


from  Knowlton's  What  Robin  Told,  The 
Crow,  The  Postman,  The  Soldier,  "Work- 
shop's Primer"  (Modern  Music  Series)  have 
been  offered  by  the  children,  when  asked 
to  sing  parts  of  songs  from  memory. 

Original  song-making  on  the  part  of  the 
children  at  this  period  helps  to  define  the 
phrase  and  lead  to  music-construction.  The 
song-sentence,  the  couplet  and  quatrain 
both  in  words  and  music  can  thus  be  pro- 
duced, acquainting  children  with  meter 
and  time  groups  in  a  practical  way. 

Folk-games  and  dances  related  to  the 
work  of  the  grade  carry  on  'the  training  in 
rhythm  and  unite  the  musical  experiences 
in  a  larger  dramatic  whole.  Some  of  the 
old  guild-dances,  Shoemaker,  The  Wool- 
Weaving  and  Harvest-Dances  of  a  more 
formal  kind  take  the  place  of  the  freer 
dramatic  games  of  the  earlier  period. 

The  teaching  points  to  be  gained  might 
be  stated  as  follows :  To  gain  the  expressive 
use  of  song, 

1.  The  character  of  the  song  should  be 
dramatic  and  directly  related  to  the  child's 
interest  and  to  school  subjects.     The  song 
should  be  used  as  a  story,  told  in  simple 
language  with  melody  and  rhythm  directly 
representative  of  the  content  of  the  words. 

2.  The  vocal  aim  at  this  period  is  to  gain 
fluency  of  utterance  in  word  and  tone.     A 
close  relation  between  tone  and  language 
should   be  kept   by  means  of  a   study  of 
imitative  sounds  and  words,   as  expressed 
in  the  songs.     The  children  should  learn  to 
recognize  and  group  sounds  by  their  quali- 
ties,   as    round,    sharp,    bright,    rolling    or 
humming,  leading  to  combined  vocal  and 
reading    phonetics.      In    this    way    simple 
vocal  exercises  in  oh,  ah,  e  and  oo  will  be 
drawn  directly  from  the  song,  as  suggested 
in  the  Blow,  Wind.    Breath-exercises  should 
be  developed  in  the  same  way. 

3.  Pitch  will  first  be  discovered  as  sounds 
in  nature  and  environment  are  represented, 
in  such  songs  as  Call  of  Crow,  Katydid  and 
Steam-Whistle.     This  will  first  be  described 
as  high,  low  and  medium,  gradually  defin- 
ing the  scale.     The  sequence  of  tones,  or 
expressive  pitch  used  in  the  phrases  of  the 
songs,  develops  melody. 

4.  Rhythm  will   first   be   defined  by  the 
motions  and  movements  of  the  body,  power 
to  walk,  run,  skip  and  march,  in  the  imita- 
tions of  nature  and  movements  of  things 
these  will  be  further  defined  by  clapping, 
marching,  skipping  and  acting  the  various 
songs  as  above  shown      Thus  the  pulse  or 
beat    becomes    recognized    by    the    child 
through  his  own  self-activity. 

5.  Corrective  work      At  this  period  the 
monotones  can  be  treated  in  a  special  group, 
ear-training     and     ;  dividual     help     being 
given  to  those  deficient  in  music. 

Books  of  reference:  Elliott's  Mother 
Goose;  L.  and  T.  Orth's  Mother  Goose; 
Reinecke's  Children'  •  Songs;  E.  Smith's 
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Kindergarten  Songs  (Vols.  I.  and  II);  Neid- 
linger's  Small  Songs  for  Small  Singers  (in 
Earth,  Air  and  Sky  Series) ;  Knowlton's 
Nature  Songs;  Hill  s  Songs  for  Children, 
Bentley's  Song  Primer;  Hofer's  Singing 
Games  and  Popular  Folk  Games  and 
Dances,  Modern  Music  Series;  Primer,  First 
and  Second  Book,  Ed.  Music  Course,  Ginn 
and  Co.  See  Teacher's  College  Record,  January, 
1904:  The  Teaching  of  Elementary  Music 
{or  fuller  discussion  of  this  subject. 

INVESTIGATIVE     PERIOD 

First  Step.  Proceeding  into  the  second 
period,  songs  become  more  and  more  the 
material  for  theoretical  investigation  on 
the  part  of  the  pupil.  In  this  distinct 
stepping  over,  the  esthetic  element  of  song 
is  pushed  somewhat  into  the  background. 
To  avoid  the  dullness  which  usually  creeps 
into  singing  at  this  point,  the  situation 
should  be  strongly  reinforced  with  inter- 
esting, descriptive  songs,  which  still  retain 
their  vital  qualities. 

Illustrations:  Patriotic  Song,  Knowlton, 
a  vowel  study  in  e  and  in  broad  phrasing. 
Translate  into  pitch  names.  The  Wood- 
pecker, sustained  singing  and  rapid  enun- 
ciation —  writing  of  phrases.  The  Fireman, 
vocal  imitation  of  bell  and  whistle  —  study 
in  pitch.  Wind-Song,  clear,  ringing  tone  — 
illustrates  use  of  chromatics,  sharps  and 
flats.  Squirrel's  Thanksgiving,  rapid  pas- 
ages  in  crescendo  and  diminuendo — study 
in  time  and  divided  beat.  The  Mill,  soft, 
vibratory  singing  —  study  in  monotone 
and  climax.  Primer  and  First  Book  (Mod- 
ern Music  Series). 

At  this  time  more  formal  vocal  exercises 
can  be  given  and  the  range  of  voice  ex- 
tended, as  it  is  now  inclined  to  be  most 
brilliant  in  quality.  All  singing  should  be 
light  and  carefully  reinforced,  with  suitable 
breathing  and  physical  exercises  to  avoid 
straining  the  fast-maturing  vocal  organs. 
The  following  exercises  are  suggested  by 
needs  of  songs:  viz.,  Patriotic  Song  and 
Woodpecker  —  deep  sustained  breath  to 
support  high  tones;  Fireman,  expulsion  of 
breath  on  "ding-dong;"  Mill-Song,  pouring 
breath  on  in  steady  stream;  Squirrel,  chas- 
ing tones  with  breath.  Following  these 
lines,  vivid  interpretation  induces  active 
bodily  response  on  the  part  of  the  pupils 
and  corrects  bad  position. 

Advanced  Step.  Interesting  songs  with 
which  to  help  advancing  sight-singing  at 
this  period  are  the  Round  and  Catch,  the 
familiar  folk- ditties  known  as  The  Three 
Blind  Mice  and  Chairs  to  Mend,  where  a 
distinct  melody  capable  of  harmonic  repe- 
tition is  given.  This  is  an  excellent  device 
for  avoiding  the  "growling"  of  a  second 
part,  the  usual  attempt  at  alto  singing 
without  sufficient  reading  knowledge.  These 
with  the  two  and  three-voiced  canon  make 
a  natural  and  pleasurable  approach  to 


part-singing,  and  also  show  the  develop- 
ment of  the  period  and  simple  song  form. 

The  simple  classics  on  general  subjects 
usually  introduced  into  school-music  books 
for  this  period  here  serve  a  good  turn. 
Part-songs  in  thirds,  sixths  and  octaves 
can  be  introduced  in  connection  with  these. 
The  importance  of  part-singing  can  be  em- 
phasized by  letting  these  middle  grades 
sing  an  alto  melody  against  the  other  parts 
in  general  school-exercises.  Interest  should 
be  stimulated  in  general  school-singing 
through  the  easier  American,  Scotch,  Irish 
and  German  folk-songs,  of  simple  emotional 
content  and  not  too  extended  range.  A 
list  of  these  would  include  Dixie,  Kentucky 
Home,  Tenting  To- Night,  Fir -Tree,  Lorelei, 
Keel  Row,  Campbells  are  Coming,  John 
Peel,  Hunt  Is  Up,  Wearin'  of  the  Green, 
Canadian  Boat-Song,  Blue-Bells  of  Scotland 
or  Santa  Lucia. 

References:  Songs  for  Schools,  Farns- 
worth;  Songs  Every  Child  Should  Know, 
Bacon;  Folk  Songs,  Ditson;  Modern  Music 
Series,  Second  and  Third  Books;  One 
Hundred  Rounds,  Boosey  and  Co. 

CONSTRUCTIVE   PERIOD 

The  next  cycle  of  development  includes 
the  upper  grades  and  the  high  school.  The 
character  of  the  work  of  this  period  is  syn- 
thetic, aiming  to  unify  the  free  investiga- 
tion of  the  material  of  the  previous  stage. 

First  Step.  From  the  study  of  rounds 
and  easier  part-singing  the  pupils  should 
settle  into  steady  and  ready  sight-singing. 
This  material  is  easily  supplied  from  the. 
various  school-music  courses  in  short,  bright 
choruses  and  glees,  supplying  practice  in 
time  and  interval  difficulties,  harmonic 
and  key  changes.  Rapid  passages  in  thirds 
and  sixths  may  be  found  m  the  gay  folk- 
songs and  in  more  elaborate  musical  com- 
positions, found  in  the  Modern  Music 
Series,  Third  and  Fourth  Books;  in  Songs 
of  Life  and  Nature  by  Smith;  and  in  other 
music-readers. 

Advanced  Step.  In  order  to  teach  the 
bass-clef,  songs  are  given  with  the  melody 
arranged  for  the  boys  in  the  bass,  thus  in- 
troducing them  in  a  practical  way  to  their 
own  realm  in  music-reading.  Pages  136, 
150  and  r68,  Third  Book,  Modern  Music 
Series,  serve  to  illustrate.  McFarren's 
Harvest-Home  of  this  series  is  a  very  good 
illustration  of  the  bass  used  as  an  accom- 
paniment to  the  gay,  bright  obligato  in  the 
soprano.  This  can  only  be  used  where  the 
boys'  voices  have  changed. 

Studies  in  harmony  can  now  be  carried 
forward  through  the  analysis  of  the  hymn 
and  singing  in  parts.  This  will  aid  in  the 
structural  understanding  of  music.  Ex- 
amples used  are  America;  the  harvest- 
hymn  and  processional,  We  Plough  the 
Fields;  A  Mighty  Fortress;  Crusader's 
Hymn. 
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HIGH  SCHOOL 

Music  in  the  high  school  presents  diffi- 
culties peculiar  to  this  age.  Change  of 
voice,  increasing  self-consciousness,  the  Un- 
even training  and  grading  as  to  musical 
knowledge  —  all  these  make  high-school 
work  the  most  difficult  and  least  satisfac- 
tory from  a  musical  point  of  view.  For 
ungraded  classes  the  descriptive  unison 
chorus,  sufficiently  mature  to  meet  the  ad- 
vanced taste  of  the  pupils,  may  be  used. 
Among  this  list  would  be  classed  the  more 
difficult  national  and  patriotic  songs : 
Ssots  Who,  Hae,  Minstrel  Boy,  Marseillaise, 
Sword-Song,  Fctherland  Hymn,  Greig,  and 
college  and  pop  alar  songs. 

In  a  well-trained  chorus  having  the 
brilliant  quality  of  the  soprano  voices,  altos 
chosen  from  the  medium  voices,  with  a 
sufficient  power  in  the  bass,  the  more 
elaborate  school-choruses  can  be  attempted 
in  parts.  Among  these  are  the  well-known 
favorites :  Soldier's  Chorus  in  Faust,  Pil- 
grim's Chorus  in  Tannhauser,  Spinning 
Chorus  in  The  Flying  Dutchman  and  The 
Heavens  by  Beethoven,  various  selections 
from  popular  operas,  descriptive  and  na- 
tional music.  The  enlarged  content  of 
these  demands  increased  vocal  ability  and 
power  as  well  as  a  reading  knowledge  which 
is  not  usually  found.  Tlie  Laurel  Song- 
Book  and  Reader  by  Birchard  may  be  quoted 
for  these.  Where  time  and  interest  permit, 
a  correlation  with  history  and  literature  can 
be  made  through  such  noble  songs  as  are 
here  supplied.  The  Novello  editions  of 
national  and  folk-songs  will  also  be  found 
useful  in  illustrating  Russian,  Scandinavian, 
Eastern  European  and  other  national  music. 

GENERAL  ASSEMBLIES  AND  FESTIVALS 

To  keep  the  spirit  of  music  alive  in  the 
school  there  should  be  a  continual  oncom- 
ing body  of  song  from  all  the  grades.  An- 
niversaries, national  days,  seasons  and 
festivals  should  be  the  objective  point 
of  the  musical  programs  of  the  year.  Less 
time  should  be  spent  on  uninteresting  ex- 
ercises for  the  elucidation  of  musical  theory 
and  more  given  to  the  preparation  of  en- 
semble material  for  the  enjoyment  of  all. 
The  standard  literature  of  music  in  choruses, 
hymns,  patriotic  and  national  songs,  selec- 
tions from  choral  works,  even  the  giving  of 
cantatas,  would  fairly  represent  a  public- 
school,  not  a  college,  course  in  music.  It 
is  not  the  function  of  public-school  music  to 
produce  the  finished  artist,  but  to  make  for 
common  standards  of  training  in  the  de- 
mocracy of  art,  of  which  our  country  stands 
in  such  great  need. 

MARI  RUEF  HOFER. 

Schools,  El'emen'tary.  The  conception 
of  elementary  education  most  agreed  upon 
may  be  said  to  be  that  of  training  in  literacy. 
Such  a  view  refers,  of  course,  to  education 
given  in  the  school  as  distinguished  from 


that  training  in  manners,  morals  and  skill 
which  is  given  in  the  home  or  by  general 
social  intercourse  through  imitation,  appren- 
ticeship etc.  It  covers  the  common  element 
involved  in  those  systems  where  elementary 
is  simply  preparatory  to  secondary  educa- 
tion and  those  in  which  it  is  synonymous 
with  popular  education  or  such  as  is  given 
to  the  masses.  These  two  types  have  been 
differentiated  and  again  united  in  history 
in  such  a  manner  that  a  sketch  of  the  rise 
of  popular  education  is  almost  indispens- 
able to  a  comprehension  of  the  problem  ot 
elementary  education  to-day.  In  the 
middle  ages  literary  education  was  con- 
fined largely  to  the  clergy  and  the  pro- 
fessional classes.  With  them  it  was  such 
training  in  Latin  as  would  prepare  them 
to  understand  the  church  services,  legal  or 
medical  terms  or  to  read  the  literature  of 
theology,  philosophy,  medicine  or  law. 
Such  training  was  not  supposed  to  be 
necessary  or  even  desirable  for  the  mass 
of  the  people.  The  Reforma  ion  brought 
the  idea  that  the  Scriptures  should  be  read 
by  all,  and  also  such  translations  as  made 
it  necessary  to  learn  only  the  modern 
tongues  in  order  to  accomplish  this  purpose. 
Popular  systems  of  education  began  to  make 
their  appearance.  The  Duke  of  Wurttem- 
berg  adopted  a  plan  for  vernacular  schools 
in  ( every  village  in  1559.  This  step  was 
imitated  _by  other  German  states,  and  in 
1619  Weimar  decreed  that  attendance  on 
such  schools  should  be  compulsory  f  r  the 
common  people.  In  Holland  the  Synod 
of  Dort  in  1618-9  decreed  that  elementary 
schools  should  be  established  in  every 
parish.  In  Scotland  an  effective  system  of 
parish  schools  was  inaugurated  in  1696, 
Massachusetts  passed  a  law  in  1647  Pro- 
viding  that  every  town  of  50  families  should 
have  an  elementary  school.  In  France  a 
Catholic  order,  the  Brethren  of  the  Chris- 
tian Schools,  established  in  1684  by  Jean 
Baptiste  d'e  La  Salle,  emulated  the  activ- 
ities of  the  Protestants  in  popular  educa- 
tion. This  order  became  widely  influential, 
and  is  notable  especially  for  its  system  of 
teaching  children  in  graded  classes  rather 
than  as  individuals.  In  England  it  was 
not  until  early  in  the  igth  century  that 
two  societies,  trie  British  and  Foreign  School 
Society  and  the  National  Society,  began  the 
work  out  of  which  the  English  elementary 
system  of  to-day  has  been  constructed 
through  the  cooperation  and,  later,  the 
supervision  and  control  of  the  state. 

In  its  beginning  this  popular  education 
aimed  at  religious  ends  It  in  general  was 
very  meager,  being  confined  largely  to 
religious  instruction  and  some  little  train- 
ing in  reading  and  writing.  The  great 
revolutionary  social  and  political  move- 
ments of  the  1 8th  century  may  be  said  to 
have  yielded  their  richest  fruit  in  the  recon- 
struction of  these  schools.  Popular  educa- 
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tion  is  essentially  the  achievement  of  the 
igth  century  It  rests  on  the  notion  that 
education  should  be  universal,  that  its  aim 
is  not  merely  religious,  but  rather  to  pre- 
pare for  intelligent  political  activity,  a  pur- 
pose especially  emphasized  in  the  United 
States  by  Horace  Mann,  and  that  the 
emancipation  of  the  mass  of  mankind 
demands  not  merely  power  to  read  and 
write  and  some  knowledge  of  politics,  but 
such  training  as  shall  insure  to  each  the 
power  to  make  a  respectable  if  not  com- 
fortable living.  The  last  idea  may  be  said 
to  be  the  special  contribution  of  Pestalozzi, 
the  Swiss  reformer,  to  modern  educational 
doctrine.  He  perhaps  was  the  most  influ- 
ential man  in  determining  the  aims  and 
methods  that  prevailed  in  the  reconstruc- 
tion of  the  system  of  education  in  Prussia 
and  other  German  states  in  the  early  part 
of  the  igth  century.  This  movement  in- 
volved the  expansion  of  the  curriculum  to 
include  arithmetic,  geometry,  geography, 
nature-study,  literature,  history,  drawing, 
music  and,  especially,  such  manual  and 
technical  training  as  seems  best  adapted 
to  prepare  for  the  vocations  of  the  people 
of  the  neighborhood.  The  eight  or  nine 
years'  course  in  the  German  folk-school 
may  now  be  supplemented  by  a  course  in 
the  continuation-schools,  held  usually  in 
the  evenings  or  on  Sundays  and  especially 
offering  vocational  instruction,  or  in  tech- 
nical or  trade-schools  which  everywhere 
abound.  Elementary  teachers  are  usually 
well-trained  in  the  normal  schools.  All 
schools  have  now  become  state  institutioi.-.s. 
No  one  can  open  a  school  without  official 
sanction.  Practically  all  elementary  in- 
struction is  still  supported  and  controlled 
by  public  authorities.  Careful  supervision 
and  inspection  exist.  Teachers  are  pen- 
sioned on  retirement  from  active  service. 
Compulsory-attendance  laws  are  strictly 
enforced.  Illiteracy  has  practically  dis- 
appeared, and  efficiency  in  the  various 
vocations  has  enormously  increased  through 
this  system.  In  France  the  foundations  of 
the  present  system  were  laid  by  the  law 
of  1833,  but  it  was  not  until  after  the  Franco- 
Prussian  War  that  it  became  highly  efficient. 
The  same  features  exist  as  in  Germany,  ex- 
cept that  control  and  support  are  more 
highly  centralized.  The  administration  at 
Paris  through  its  officials  appoints  the 
elementary  teachers,  provides  their  salaries 
as  well  as  liberal  contributions  for  build- 
ings etc.,  and  inspects  the  schools.  During 
the  last  decade  nearly  all  the  schools  main- 
tained by  Roman  Catholic  teaching-orders 
have  been  suppressed,  so  that  elementary 
education,  as  in  Germany,  is  practically  in 
the  hands  of  the  state.  At  the  same  time 
the  French  schools,  unlike  the  German  ones, 
pay  little  attention  to  religion.  In  England, 
also,  elementary  education  has  become  free 
and  compulsory,  supported  largely  by 


public  funds,  inspected  and  to  a  great  ex- 
tent controlled  by  state  officials.  The 
religious  societies  still  control  the  training 
schools  for  teachers  and  many  of  the  ele- 
mentary schools.  The  dominance  of  the 
Anglican  church  in  elementary  education 
is  a  source  of  bitter  contention  to-day  in 
British  politics.  As  in  other  European 
schools,  vocational  efficiency  has  come  to 
be  a  leading  object  in  English  popular 
education. 

In  the  United  States  the  free  schools,  at 
the  time  when  Horace  Mann  undertook 
their  reform  (about  1835)  were  poorly  sup- 
ported and  taught  and  not  patronized  by 
those  who  could  attord  to  pay  tuition.  As 
a  result  of  the  agitation  that  he  began, 
the  public  elementary  schools  of  Massa- 
chusetts, hitherto  supported  solely  by  the 
localities,  received  state  aid  normal  schools 
(q.  v.)  were  established  for  training  teachers, 
better  inspection  was  provided,  the  school- 
year  lengthened,  the  curriculum  enriched, 
and  in  general  the  aim  that  the  public 
school  should  be  made  so  good  that  no  one 
would  resort  to  private  instruction  on 
account  of  their  inefficiency  was  realized. 
Other  states  quickly  followed  Massachu- 
setts, and  to-day  the  opportunity  to  receive 
an  elementary  education  is  practically  uni- 
versal throughout  the  nation.  In  general 
it  may  be  said  that  about  18  per  cent,  of 
the  fund  for  the  support  of  schools  comes 
from  the  states,  while  about  68  per  cent, 
comes  from  local  taxes.  The  state-fund  is 
especially  important  in  sparsely  inhabited 
regions.  In  New  England  the  unit  for  the 
organization  and  control  of  schools  is  the 
township.  In  the  south  it  is  the  county. 
Elsewhere  in  the  nation  the  district  as  a 
rule  is  the  unit,  but  a  combination  of  dis- 
trict, county  and  state  control  and  sup- 
port exists. 

In  comparing  elementary  education  in 
the  United  States  with  that  in  Europe,  we 
notice  that  it  is  inferior  in  completeness  of 
organization,  in  carefulness  of  inspection, 
in  compelling  attendance,  in  pensioning 
teachers  and  especially  in  offering  technical 
and  trade  education.  On  the  other  hand 
American  education  offers  more  opportunity 
for  originality  and  independence  both  in 
teachers  and  in  pupils.  The  elementary 
school  in  the  United  States  is  not  for  one 
class  in  society  but  for  all.  It  is  not  differ- 
entiated from  the  secondary  school,  but 
prepares  for  it  as  well  as  for  life.  Herein 
is  to  be  found  doubtless  the  reason  for  the 
slowness  with  which  elementary  technical 
education  has  developed.  Such  training 
prepares  for  a  special  vocation;  but  our 
system  tends  to  hand  that  over  to  the 
secondary  school,  reserving  for  the  ele- 
mentary school  only  that  preparatory  and 
liberal  training  that  enables  _  one  to  get 
some  appreciation  of  the  various  lines  of 
human  culture  before  entering  upon  a 
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course  calculated  to  prepare  for  a  trade, 
business  or  a  profession.  See  EDUCATION, 
HISTORY  OF;  EDUCATION,  MODERN;  NORMAL 
SCHOOLS;  SCHOOLS,  RURAL  and  SCHOOLS. 
SECONDARY.  E.  N.  HENDERSON. 

Schools,  Open  Air,  organized  first  in 
Prussia  in  1904.  The  regulations  vary,  some 
schools  taking  normal,  others  defective  or 
tubercular  children,  and  providing  entirely 
for  them  or  merely  following  a  regular  school 
curriculum.  The  children  study,  play  and  recite 
out  of  doors  even  in  very  cold  weather. 

Schools,  Ru'ral,  generally  called  country 
or  district  schools,  meaning  that  class  of  schools 
found  in  agricultural  regions  or  in  com- 
munities having  a  scattered  population.  In 
the  United  States,  the  rural  school  is  a  public 
school,  free  to  all  children  of  school-age, 
(which  varies  in  different  states  from  four, 
five  or  six  years  to  eighteen,  nineteen,  twenty 
or  twenty-one  years),  of  both  sexes,  residing 
within  a  denned  territory — the  school-district, 
township  or  county.  In  the  southern  states 
separate  schools  are  provided  for  white  and 
negro  children.  Special  schools  for  Indian 
children  are  maintained  on  Indian  reservations. 

As  ordinarily  existing,  a  rural  school  is 
taught  by  a  single  teacher,  in  a  building 
having  but  one  school-room.  It  is  in 
session  from  a  few  weeks  each  year  in  the 
poorly  provided  and  less  progressive  com- 
munities to  seven  or  eight  months  in  the 
more  favored  and  progressive  sections  of 
the  country.  The  time  of  the  year  at  which 
the  school-session  or  term  is  held  differs 
in  different  regions,  being  influenced  by  the 
character  of  the  climate,  quality  of  roads 
and  occupation  of  the  people.  The  number 
of  pupils  attending  a  rural  school  varies 
between  the  widest  extremes.  It  is  not  an 
uncommon  thing,  in  thinly  populated 
reigons  and  in  sections  divided  into  many 
districts  of  small  area,  to  find  a  school 
havin^  but  a  half  dozen  or  fewer  pupils. 
Presently  however,  in  the  midst  of  a 
numerous  population,  or  wherever  the  school 
supplies  a  somewhat  larger  area,  a  single 
schoolroom  may  serve  for  forty,  fifty  or 
sometimes  close  to  a  hundred  pupils.  Some 
states  have  enacted  laws  which  make  it 
necessary  to  build  another  school-room  and 
employ  another  teacher  when  the  attend- 
ance of  the  school  reaches  a  maximum 
number,  say  sixty.  Through  consolidation 
of  schools  and  the  transportation  of  pupils 
a  widespread  movement  is  going  on  to 
decrease  the  number  of  small,  poorly  at- 
tended and  isolated  rural  schools,  and  at 
the  same  time  to  encourage  longer  and 
more  regular  attendance  of  pupils.  While 
the  laws  making  the  attendance  of  children 
between  certain  ages  (8  to  14)  compulsory, 
now  in  operation  in  thirty-six  states  and 
territories,  are  generally  intended  to  apply 
to  all  children,  irrespective  of  whether  they 
liv«  in  city  or  country,  for  the  most  part 
oo  great  effort  is  made  to  enforce  these 


laws  in  the  rural  districts.  The  difference 
between  city  and  country  in  this  respect 
is  shown  in  a  striking  manner  by  the  fact 
that,  while  the  average  daily  attendance  of 
pupils  in  village  and  city  schools  is  seldom 
below  90  per  cent.,  that  of  the  rural  schools 
is  most  frequently  in  the  neighborhood  of 
50  or  60  per  cent. 

The  course  of  study  of  the  fully  organ- 
ized rural  school  is  usually  eight  years  in 
length,  and  is  composed  of  the  recognized 
elementary  or  common-school  subjects,  — 
reading,  writing,  arithmetic,  spelling,  Eng- 
lish grammar,  geography,  United  States 
history,  civil  government,  physiology  and 
hygiene.  Of  recent  years  some  of  the  more 
progressive  states  have  added  instruction 
in  elementary  agriculture,  manual  training 
and  domestic  science.  Instead  of  being  a 
graded  school,  that  is,  one  made  of  pupils 
of  nearly  the  same  age  and  advancement, 
studying  the  same  subjects  together  in 
classes,  the  rural  school  in  the  majority  of 
cases  is  an  ungraded  school.  In  the  smallest 
schools  each  pupil  is  a  class  by  himself. 
In  the  large  schools  the  whole  number  of 
pupils  is  divided  into  three  or  more  groups 
for  teaching.  By  law  in  most  of  the  states 
all  public  schools  must  be  taught  in  the 
English  language,  although  in  some  sec- 
tions of  the  country  instruction  is  actually 
carried  on  in  other  languages;  for  example, 
in  Louisana  teaching  in  the  French  lan- 
guage is  permitted  in  those  localities  where 
the  French  language  predominates  and  in 
New  Mexico  in  Spanish  where  that  language 
is  largely  employed.  While  the  typical 
rural  school  gives  instruction  of  only  ele- 
mentary character,  frequently  secondary  or 
high-school  subjects  are  included  The 
establishment  of  rural  and  township  high- 
schools  and  the  consolidation  of  schools, 
particularly  during  the  last  decade,  have 
greatly  increased  the  opportunity  of  coun- 
try children  for  a  better  and  more  advanced 
education. 

Organization  and  Government.  All  of  the 
public  schools  of  each  state  are  organized 
into  a  system.  Every  public  rural  school, 
then,  is  a  state  institution  and,  as  such, 
falls  to  some  degree  under  the  control  of 
a  branch  of  the  state  government,  which  ii» 
usually  presided  over  by  a  state  superin- 
tendent of  public  instruction  or  a  state 
board  of  education.  In  practice  the  actual 
control  over  any  particular  school  is  exer- 
cised by  school-officers,  elected  by  the 
people  of  the  locality  or  chosen  by  the  state 
educational  officials.  The  local  school- 
officers  are  known  as  school-boards,  boards 
of  school-directors,  boards  of  education, 
school-trustees  or  county  superintendents. 
The  method  of  selection,  the  powers  and 
the  duties  of  these  school  officers  vary 
much  in  different  states.  However,  it  may 
be  said  that  they  act  in  general  under  th« 
direction  of  a  state-superintendent  or  a 
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state-board  of  education  and  tinder  the 
authority  of  the  laws  governing  schools 
passed  by  the  state  legislatures.  These 
laws  usually  prescribe  what  school-officers 
there  shall  be  for  each  school,  when  and 
how  and  for  how  long  and  by  whom  they 
shall  be  chosen,  the  amount  of  school-taxes 
to  be  raised  and  the  manner  of  raising 
these,  the  length  of  the  school-year,  the 
age  of  pupils,  the  qualifications  of  teachers, 
the  subjects  to  be  taught  etc. 

The  important  fact  to  be  kept  in  mind 
here  is  that  every  public  rural  school  is  a 
state  institution,  organized  and  governed  in 
accordance  with  the  general  laws  of  the 
state  regarding  public  schools.  Though  in 
many  instances  the  people  of  the  com- 
munity exercise  a  large  influence  in  deter- 
mining the  character  and  policy  of  the 
school,  they  are  obliged,  nevertheless,  to 
act  and  proceed  in  the  manner  prescribed 
by  the  laws  governing  the  public  schools  of 
the  state. 

Support.  The  best  definition  of  a  public 
school  is  that  it  is  a  school  deriving  its 
support  entirely  or  in  part  from  moneys 
raised  by  a  general  state  or  county  or  other 
local  tax.  The  principle  that  all  property 
and  all  persons  may  be  taxed  for  the  sup- 
port of  public  schools  may  be  called  one 
of  the  most  firmly  fixed  beliefs  of  the  Amer- 
ican people,  and  one  that  has  aided  more 
than  any  other  in  the  giving  of  opportunity 
for  education  to  every  American  boy  and 
girl.  Rural  schools  as  public  schools,  with 
very  few  exceptions,  are  supported  wholly 
by  public  funds.  % 

Each  state  has  its  own  particular  plan  of 
providing  money  to  support  its  public 
schools.  In  the  main  this  money  may  be 
said  to  come  from  one  or  more  of  five 
sources  or  according  to  one  of  five  methods : 
the  local  school-tax;  the  state  school-tax; 
the  income  from  the  common-school  fund; 
special  licenses  and  fees;  and  special  state 
aids  and  appropriations. 

The  local  tax  is  that  levied  annually  upon 
the  taxable  property  in  any  school-district, 
township  or  county.  The  amount  of  the 
tax  is  fixed  either  by  the  people  themselves, 
as  in  the  case  of  many  school-district  organ- 
izations; or  by  such  school-officers  as  school- 
boards,  school-directors  or  school- trustees ; 
or  by  other  local  officials,  as  boards  of 
supervisors  and  boards  of  commissioners. 

The  state  school-tax  is  a  tax,  regulated 
in  amount  by  the  state  law,  levied  by  the 
state  officers  upon  the  taxable  property  in 
the  state  and  distributed  to  the  different 
counties,  townships  or  school-districts,  gen- 
erally, on  the  basis  of  the  number  of  chil- 
dren of  school-age  residing  therein.  Other 
methods  of  distribution,  as,  for  example, 
valuation  of  property,  school-enrollment, 
school-attendance  or  the  number  of  schools 
or  teachers,  are  also  used,  singly  or  in  com- 
bination. Sometimes,  as  in  California,  a 


special  state-tax  is  levied  for  the  benefit  of 
high  schools  alone. 

The  permanent  school-funds  found  in 
most  states  were  formed  principally  from 
the  sale  and  rent  of  public  lands  that  had 
been  set  aside  for  school-purposes.  The 
income  on  these  funds  is  alone  used  for  the 
support  of  the  schools  of  the  state,  and  this 
income  is  apportioned  to  the  various  schools 
of  the  state  according  to  methods  similar 
to  those  indicated  above  for  the  state  school- 
taxes. 

In  a  number  of  states  special  forms  of 
revenue  are  used  to  aid  in  the  support  of 
public  schools.  Among  these  may  be  men- 
tioned liquor  and  other  business  license- 
moneys,  inheritance-taxes,  poll-taxes,  dog- 
taxes,  certain  classes  of  fines  etc. 

The  last  source  of  support  that  may  be 
mentioned  relates  to  the  appropriations 
derived  from  the  state  treasury  in  the  form 
of  special  aid  to  particular  classes  of  schools, 
as  high  schools,  manual-training  schools, 
rural  and  semirural  schools,  and  to  schools 
for  which  the  ordinary  means  of  support  are 
found  to  be  insufficient.  These  special  aids 
or  subsidies,  as  they  may  be  called,  are 
employed  in  several  states  to  raise  the 
general  standard  of  public  education  by 
stimulating  the  attendance  of  pupils  and 
to  encourage  the  people  to  establish  and 
maintain  efficient  schools  of  the  kinds  indi- 
cated. The  system  of  special  aids  to  rural 
schools  is  found  in  but  few  states,  as  for 
example,  Wisconsin,  Minnesota,  Indiana 
and  in  some  of  the  more  progressive  south- 
ern states  for  the  special  purpose  of  secur- 
ing better  school-equipment;  yet  the  signs 
of  the  times  are  that  it  will  soon  be  more 
widely  used  to  improve  these  schools  and 
thereby  equalize  the  educational  advantages 
open  to  the  children  of  the  country  dis- 
tricts. The  most  important  problem  of  the 
rural  schools  throughout  the  whole  coun- 
try is  the  devising  of  ways  and  means  to 
increase  the  amount  of  support,  so  that 
these  schools  may  be  placed  on  a  par  with 
the  public  schools  of  the  villages  and  cities. 

Teachers.  No  person  is  permitted  to 
teach  in  any  public  school  of  any  state  with- 
out having  first  received  a  teacher's  certifi- 
cate, which  may  be  obtained  by  passing  a 
written  examination  or  by  completing  a 
course  of  study  at  a  high  school,  normal 
school  or  college.  In  almost  all  of  the  states 
of  the  Union  one  or  more  normal  schools 
for  the  special  training  of  teachers  for  the 
public  schools  exist  as  a  part  of  the  educa- 
tional system.  Certain  states  require  that 
high  schools  shall  give  instruction  in  those 
subjects  that  will  be  of  special  value  to 
teachers.  This  provision  has  a  direct  in- 
fluence upon  rural  schools,  because  in  very 
many  cases  the  graduates  of  high  schools 
become  teachers  in  the  rural  schools.  In 
addition  to  the  high  schools,  normal  schools 
and  colleges,  there  are  numerous  institu- 
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tions  under  private  management  with  a 
similar  aim.  The  supply  of  trained  teachers 
furnished  by  the  different  high  schools, 
normal  schools  and  colleges  scarcely  more 
than  equals  the  demands  from  the  rapidly 
growing  public  schools  of  cities  and  villages. 
As  a  result  of  these  demands,  together  with 
the  better  salaries  and  more  attractive  life 
in  cities  and  villages,  few  trained  teachers 
are  found  in  the  rural  schools.  Generally 
speaking,  the  great  majority  of  rural  school- 
teachers are  young  women  without  any 
special  education  to  fit  them  for  teaching 
beyond  that  provided  in  the  schools  they 
teach  or,  at  the  best,  by  a  neighboring  high 
school.  In  this  respect  the  most  of  rural 
schools  are  not  provided  with  teachers^  of 
sufficient  skill  and  training  to  do  the  im- 
portant work  to  be  done.  The  low  and 
insufficient  salaries  paid  and  the  uncertainty 
of  securing  and  holding  a  situation  tend  to 
make  the  rural  teachers'  position  a  hard 
one.  Of  recent  years  some  of  the  more 
progressive  states  have  established  special 
county-schools  for  the  training  of  teachers 
for  the  rural  schools,  and  others,  as  Ohio, 
Pennsylvania,  Indiana,  Maryland,  North 
Dakota  and  West  Virginia,  have  also  passed 
minimum-salary  laws.  Under  these  laws 
every  public-school  teacher  must  be  paid 
at  least  a  certain  monthly  salary  ($40  to 
$45),  and  no  board  of  education  or  school- 
district  may  pay  a  smaller  sum.  The 
question  of  obtaining  trained  and  expert 
teachers  is  the  second  large  and  important 
problem  yet  to  be  solved. 

Buildings.  The  old-fashioned,  country 
school-house  was  constructed  of  logs,  rough 
lumber,  stone  or,  in  some  of  the  prairie- 
states,  even  of  sod.  It  contained  one 
oblong-shaped  room,  about  20  feet  wide 
and  30  long,  was  heated  by  a  fire-place  or 
stove,  and  was  furnished  with  rudely  made 
desks  and  be.m-hes  for  the  pupils.  It  was 
oft-times  very  poorly  lighted  and  generally 
cold  in  winter  and  hot  in  summer.  Very 
little  was  thought  of  ventilation  and  fresh 
air.  Instead  of  being  the  best-built  and 
neatest-looking  building  in  the  community 
and  surrounded  by  well-kept  grounds,  it 
was  more  apt  to  be  untainted  and  dilap- 
idated in  appearance  by  its  broken  shutters 
and  windows.  In  the  larger  number  of 
cases  it  was  located  on  the  most  exposed 
or  least  desirable  piece  of  land  in  the  dis- 
trict; hence  the  school-house  surroundings 
were  altogether  barren  except  for  the 
tangled  growth  of  weeds  that  sprang  up 
during  vacations.  As  one  drove  through 
the  country  the  school-house  could  fre- 
quently be  picked  out  as  the  worst  and 
most  doleful-looking  of  all  the  buildings. 
Many  of  the  farmers'  barns  looked  neater 
and  more  inviting.  Unfortunately  many 
thousand  country-school  pupils  still  go  to 
school  in  buildings  of  this  kind. 

However,  a  great  change  is  taking  place, 


and  all  over  the  United  States  new  struc- 
tures are  being  built  for  the  rural  schools, 
which  are  properly  and  sufficiently  heated, 
ventilated,  lighted,  provided  witn  furniture 
and  apparatus  for  school-work  and  sur- 
rounded by  shade-trees  and  neatly  kept 
grounds.  It  is  coming  to  be  recognized 
that  the  "little,  red  school-houss"  ">i  olden 
time  lacked  many  things  accessary  co  the 
health,  comfort  and  progress  o<.  pupils  and 
that  the  pupils  of  the  rural  schools  are 
entitled  to  as  good,  healthful,  useful  and 
beautiful  school-buildings  as  the  pupils  of 
the  village  and  city  schools.  To  encourage 
the  erection  of  better  school-buildings  in 
the  rural  sections  a  number  of  states  now 
offer  special  aid  in  the  way  of  additional 
funds.  To  provide  against  poorly  con- 
structed buildings  it  is  becoming  a  common 
practice  to  require,  before  any  rural  school- 
building  is  erected,  that  the  plans  for  it 
shall  be  approved  by  some  competent  county 
or  state  educational  officer.  For  the  in- 
formation of  parents,  teachers  and  school- 
boards  many  states  have  issued  books  of 
plans  of  model  buildings  and  pamphlets 
giving  in  detail  the  requirements  that  should 
be  fulfilled,  that  a  child  may  attend  school 
and  not  be  under  unhealthful  conditions, 
Improvement  of  Rural  Schools.  During  the 
past  decade  many  efforts  have  been  made 
to  improve  the  character  of  the  rural 
schools  i  and  at  present  these  schools 
are  receiving  more  attention  from  the  peo- 
ple concerned  and  from  educators,  legisla- 
tors and  public  men  than  ever  before.  That 
these  schools  deserve  such  widespread 
assistance  and  improvement  is  evident.  In 
the  main  the  rural  schools  are  the  weakest 
and  least  satisfactory,  yet  at  the  same  time 
the  most  important,  part  of  the  American 
public  schools.  Though  exact  and  reliable 
statistics  are  wanting  upon  the  number 
and  attendance  of  these  schools,  certain 
conclusions  can  be  drawn  indirectly.  In 
1905  there  were  approximately  eighty- two 
and  one  half  millions  of  people  in  the 
United  States,  of  whom  somewhat  more 
than  half  lived  in  rural  districts.  During 
this  year  there  were  enrolled  in  all  the 
public  elementary  schools  of  the  country 
nearly  sixteen  million  pupils.  It  is  safe  to 
assume  that  in  the  neighborhood  of  half 
of  these  sixteen  million  pupils  attended 
rural  schools.  These  eight  million  country- 
school  children  are  entitled  to  an  oppor- 
tunity for  a  complete  education  equal  in 
degree  to  that  piovided  in  the  public 
schools  of  the  cities  and  towns.  The  diffi- 
culties to  be  overcome  are  many,  yet  the 
following  movements  and  reforms  are  .well 
under  way.  The  first  results  seem  to  indi- 
cate that  the  boys  and  girls  who  are  pupils 
in  rural  schools  are  to  have  a  chance  to 
become  really  educated  men  and  women; 
not  educated  away  from  the  home  and  the 
farm  but  for  the  home  and  the  farm. 
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Consolidation  of  Schools  and  Transporta- 
tion of  Pupils.  Just  when  this  reform  had 
its  first  beginnings  is  difficult  to  say;  in 
all  probability  in  Massachusetts  where  the 
first  law  relating  to  the  transportation  of 

Eupils  to  school  was  passed  in  1869.  The 
rst  experiment  of  centralizing  schools  and 
transporting  pupils  of  which  there  is  any 
reliable  account  was  made  by  the  school- 
officers  of  Quincy  (q.  v.)  in  1874-5.  From 
Massachusetts  the  movement  spread  slowly 
into  other  parts  of  New  England  and  grad- 
ua1'v  found  recognition  in  the  central  and 
•nestem  states  —  Ohio  and  Indiana  being 
jwnorg  the  first  to  accomplish  definite  re- 
suus  —  until  no  less  than  20  states  have 
passed  laws  permitting  the  consolidation  of 
schools  and  the  transporting  of  pupils  to 
a  larger  central  school. 

In  operation  the  plan  of  consolidation  and 
transportation  is  usually  somewhat  as  fol- 
lows ;  The  separate,  small,  one-room  un- 
graded schools  within  a  certain  territory  are 
closed,  and  at  some  convenient,  central  spot 
a  suitable  new  building  is  constructed  of 
a  sufficient  number  of  rooms  to  accom- 
modate all  of  the  pupils  residing  within  the 
territory  of  the  closed  schools.  Even  though 
the  new  school  is  centrally  located,  it  will 
very  likely  be  at  too  great  a  distance  from 
the  homes  of  many  of  the  pupils  to  permit 
them  to  walk  back  and  forth  to  school. 
The  difficulty  is  met  by  using  wagons  to 
transport  the  children  directly  from  their 
homes  to  school  in  the  morning  and  back 
in  the  evening.  The  best  wagons  are  con- 
structed after  the  manner  of  omnibuses, 
with  covered  tops  and  sides  and  with  two 
long  seats  running  lengthwise,  so  that  the 
children  enter  and  leave  by  a  rear  door. 
In  cold  weather  the  wagons  are  heated  by 
small  coal-stoves  placed  near  the  driver's 
seat,  which  also  is  partially  enclosed.  Each 
wagon  travels  over  a  definite  route,  seldom 
more  than  five  or  six  miles  each  day,  and 
conveys  from  16  to  20  pupils.  Sometimes 
the  wagons  are  owned  by  the  school-district 
or  the  township.  More  frequently,  however, 
a  contract  is  made  with  private  individuals 
who  furnish  wagons,  horses  and  drivers. 
Frequently  similar  purposes  are  accom- 
plished without  consolidation  in  the  strict 
sense.  In  the  case  of  small  district-schools 
in  the  vicinity  of  villages  or  cities  the 
schools  are  merely  closed,  and  the  pupils 
are  transported  as  described  above  to  the 
schools  of  the  village  or  city.  In  such 
instances  the  cost  of  tuition  is  paid  by 
the  school-district  or  township  from  which 
the  pupils  come,  many  states  having  made 
legal  provision  for  this  as  well  as  for  paying 
for  the  transportation 

By  the  plan  of  consolidation  and  trans- 
portation, or  transportation  alone,  some  of 
the  greater  hindrances  to  education  in  the 
rural  school,  as  irregular  and  unpunctual 
attendance,  poor  and  unhealthy  buildings, 


insufficiently  prepared  teachers  and  absence 
of  proper  grading  of  pupils,  —  are  done 
away  with.  Under  these  plans  pupils  are 
enabled  to  attend  school  more  regularly  and 
punctually  and  for  a  longer  period  of  years ; 
better  school-buildings,  properly  heated, 
lighted,  ventilated  and  equipped,  are  pro- 
vided; fewer  teachers  are  needed  for  the 
same  number  of  pupils  and,  with  the  better 
salaries  possible,  more  capable  teachers  are 
secured.  The  larger  number  of  pupils  in 
the  consolidated  school  makes  it  poasible 
to  grade  the  school  to  better  advantage  by 
placing  pupils  of  similar  age  and  advance- 
ment in  the  same  classes.  Each  teacher 
teaches  but  one  or  two  classes;  hence  the 
work  of  each  class  is  done  more  thoroughly 
and  the  pupils  make  more  rapid  progress 
Besides  these  important  advantages  the  con- 
solidated rural  school  frequently  is  able  to 
give  the  privilege  of  a  high-school  educa- 
tion to  those  pupils  who  are  properly  pre- 
pared. The  experience  in  states  where  the 
plans  have  been  carefully  tested  indicates 
that  the  cost  of  the  consolidation  and  trans- 
portation, or  of  transportation  alone,  is  but 
tittle  if  any  more  than  education  under  the 
old  plan.  Indeed,  very  frequently  it  is  con- 
siderably less.  In  fact,  it  would  seem  as 
if  the  plan  offered  a  way  out  of  a  great 
difficulty,  and  if  the  people  of  the  rural 
communities  were  to  take  advantage  of 
them,  many  thousand  country-boys  and 
girls  would  be  able  to  obtain  an  eduratiot 
equal  to  the  best  that  the  Americar  choob 
are  able  to  give. 

Conventions  of  School-Officer*  in  ordei 
to  make  school -officers,  as  member? 
of  district  and  township  school-boards 
better  acquainted  with  their  official  duties 
arid  to  increase  the  general  interest  in  the 
welfare  of  the  public  schools,  especially  the 
rural  schools,  a  few  states  have  begun  the 
practice  of  having  these  officers  u»  each 
county  meet  to'^ethei  once  each  year  At 
these  conlereiiCes,  or  conventions  as  they 
are  called  .natters  of  importance  are  dis- 
cussed by  the  members  themselves,  fre- 
quentlv  one  ot  more  of  the  state's  educa- 
tional officers  are  present  to  aid  in  the 
spreading  ot  information  about  better 
schools  and  ho\v  to  secure  them.  Five 
states,  —South  Dakota  ,(1901),  Minnesota 
(1903).  North  Dakota  (1003),  Pennsylvania 
(1903)  and  Wisconsin  (1905)  —  have  en- 
acted laws  which  provide  for  the  paying 
of  the  expenses  of  the  school-officers  attend- 
ing the  meetings.  Before  all  the  children 
of  the  rural  districts  can  have  the  chance 
of  attending  good  schools,  all  of  the  people 
must  be  made  to  feel  the  need  of  having 
such  schools.  The  school-board  conven- 
tion will  probably  be  of  great  service  in 
the  accomplishment  of  this. 

Rural  fagh-Schools.  The  ordinary  ruraJ 
•choo'  ic  one  in  which  instruction  in  ele- 
mentary suWects  alone  is  given.  For  many 
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years  many  of  the  people  of  the  rural  dis- 
tricts have  wished  that  their  children  might 
have  the  same  kind  of  opportunity  to  attend 
high  schools  as  the  children  01  the  cities 
have.  This  has  been  brought  about  in 
many  cases  by  establishing  county  and 
township  high  schools,  attendance  at  which 
is  free  to  any  pupil  residing  in  the  county 
or  township,  and  by  providing  for  the  free 
attendance  of  country  pupils  at  the  high 
schools  of  neighboring  cities  and  villages, 
the  school-districts  from  which  the  pupils 
came  paying  the  cost  of  tuition.  A  few 
states  have  already  established  county- 
schools  of  agriculture  and  domestic  science 
for  those  boys  and  girls  who  have  com- 
pleted the  work  of  the  ordinary  district- 
school  This  movement  to  give  a  high- 
school  education  to  country  pupils  is  one 
of  the  most  important  reforms  of  the 
present  time.  So  important,  in  fact,  is  it 
that  a  plan  to  have  the  national  govern- 
ment make  special  appropriations  for  the 
support  of  these  schools  has  been  prepared 
and  considered  by  Congress. 

Educational  Extension.  In  addition  to  the 
efforts  to  improve  and  enlarge  the  oppor- 
tunity for  the  education  of  the  pupils  of 
rural  communities  in  schools,  numerous 
other  plans  have  been  put  into  operation 
to  give  all  the  people  of  these  communities, 
men  and  women  as  well  as  children,  a 
better  chance  to  become  educated.  In  this 
connection  may  be  mentioned  the  placing 
of  libraries  in  the  rural  schools,  the  estab- 
lishment of  the  system  of  traveling  libraries ; 
the  holding  of  farmers'  institutes;  and  the 
forming  of  farm-clubs,  including  not  only 
the  pupils  of  the  schools  but  those  older 
boys  and  girls  who  have  left  school  for  any 
reason,  in  order  to  create  a  lively  interest 
in  the  betterment  of  the  crops  of  the  farm. 
When  all  these  things  happen  to  the  rural 
schools,  it  may  be  truthfully  said  that  every 
American  country-boy  and  girl  has  the  best 
educational  privileges  of  any  boy  or  girl  in 
the  world,  and  life  on  the  farm  will  be  better 
than  any  other  life.  But  not  until  then. 

Bibliography.  Of  recent  years  there  has 
appeared  in  various  educational  publica- 
tions and  reports  and  in  periodical  liter- 
ature a  large  amount  of  material  on  rural 
schools.  The  following  brief  list  gives  the 
latest  and  best  publications  upon  the  rural 
schools  accessible  to  the  ordinary  reader: 
National  Educational  Association's  Report 
of  the  Committee  of  Twelve  on  Rural  Schools 
(1895);  Report  of  the  Committee  on  Indus- 
trial  Education  tn  Schools  for  Rural  Com- 
munities (ipoO;  Kern's  Among  Country 
Schools  (1906);  Johnson's  The  Country 
Schools  (1907);  and  Corbett's  Free  High 
Schools  for  Rural  Pupils  (Report  U.  S.  Com. 
of  Ed.  1899-1900.  pp.  643-662). 

E.  C.  ELIOTT. 

Schools,  Secondary,  of  to-day  may  be 
said  to  have  originated  from  the  Renais- 


sance. At  that  time  there  developed  in 
the  aristocracy  of  Europe  an  interest  in 
polite  social  life  that  found  satisfaction  in 
a  study  of  the  culture  of  Greece  and  Rome 
and  especially  of  classic  literature.  The 
secondary  schools  sprang  into  existence, 
having  for  their  aim  liberal  culture,  or 
culture  in  the  humanities,  as  distinguished 
from  the  religious  or  spiritual  instruction 
given  in  the  middle  ages.  They  may  be 
typified  by  the  gymnasia  of  Germany;  by 
the  so-called  "public"  schools  and  the 
grammar-schools  of  England,  most  of 
which  are  endowed;  by  private  institu- 
tions like  that  of  Vittorino  do  Feltre  in 
Italy :  and  by  the  great  system  of  colleges 
established  by  the  Jesuits  all  over  Europe. 
In  general  they  gave  a  course  of  from  eight 
to  ten  years  devoted  almost  entirely  to 
the  Latin  and  Greek  languages  and  litera- 
tures. Hebrew  was  occasionally  given, 
and  also  _a  little  history,  with  possibly 
mathematics,  logic  and  e.,-ucs,  but  these 
subjects  were  learned  almost  entirely 
through  classical  texts.  The  development 
of  modern  literature  and  the  disappearance 
of  Latin  as  the  language  of  science  and 
learning  rendered  this  program  somewhat 
antiquated,  but  it  has  to  a  great  extent 
been  retained  in  the  classical  secondary 
schools  on  the  ground  of  the  discipline  it 
is  supposed  to  furnish.  (See  MENTAL 
DISCIPLINE.)  On  the  other  hand,  other 
types  of  secondary  schools  have  sprung 
up,  laying  stress  on  modern  languages,  his- 
tory and  science.  In  Germany  the  sec- 
ondary system  of  to-day  comprises  the 
classical  school  or  gymnasium,  giving  a 
nine  years'  course,  the  scientific  school  or 
realschule,  the  course  of  which  is  the  same 
in  length  or  shorter,  and  various  interme- 
diate types.  The  curriculum  of  the  gymnasium 
includes  religion,  German,  Latin,  Greek, 
French,  history,  geography  mathematics, 
natural  history,  physics,  writing  and  draw- 
ing. The  realschulen  leave  out  the  classical 
languages  and  emphasize  science  and  mathe- 
matics. In  France  the  colleges  of  the 
Jesuits  disappeared  because  of  the  sup- 
pression of  the  order  in  1764.  In  their  place 
lycees  and  communal  colleges  have  been 
established.  They  offer  a  nine  years'  course, 
the  early  part  of  which  is  like_  that  in  the 
German  gymnasium,  but  during  the  last 
three  years  the  pupil  can  elect  to  specialize 
either  in  classics,  modern  languages  or 
science.  In  England  the  endowed  schools 
were  subjected  to  a  careful  state  investiga- 
tion about  the  middle  of  the  igth  century. 
The  result  was  the  disappearance  of  many 
abuses,  somewhat  better  organization  and 
a  few  steps  toward  modernizing  the  cur- 
riculum. They,  however,  remain  to-day 
almost  entirely  devoted  to  the  classics. 
Mathematics,  history  and  science  are  taught, 
but  the  historical  and  scientific  instruction 
is  v«ry  meager.  On  the  other  hand,  the 
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English  have  come  to  denominate  as  sec- 
ondary education,  work  in  sciences,  tech- 
nology and  art  now  given  quite  extensively 
as  a  supplement  to  the  instruction  in  the 
elementary  schools.  In  all  these  typical  sec- 
ondary schools  the  ordinary  age  of  admission 
is  nine  or  thereabout.  Children  are  taught 
before  this  age  in  small  private  schools  or  by 
tutors.  Very  few  go  from  the  public  elemen- 
tary system  into  the  secondary  schools.  The 
latter  remain,  therefore,  as  throughout  his- 
tory, the  schools  of  the  aristocratic  and 
professional  classes. 

Here  it  is  that  the  system  of  the  United 
States  has  come  to  differ  from  that  of  Europe. 
For  the  secondary  schools  in  this  country  are 
simply  one  stage  in  a  continuous  system. 
This  result  has  come  from  gradual  growth, 
for  in  the  beginning  American  secondary 
schools  were  very  much  like  those  of  Europe. 
In  colonial  days  they  consisted  of  grammar- 
schools,  which  had  about  the  same  purpose 
and  curriculum  as  the  English  grammar- 
schools.  Especially  were  they  intended  to 
prepare  for  college.  Later  they  were  largely 
superseded  by  the  academies,  which  were 
under  private  control,  although  often  en- 
dowed. These  institutions  became  cen- 
ters of  educational  life  in  various  commu- 
nities, and  besides  preparing  for  college 
better  than  grammar-schools  had  done, 
they  constituted  finishing-schools  for  most 
of  those  who  attended  them.  Some  of 
them  grew  into  colleges.  Their  curricu- 
lum came  to  be  much  more  liberal  than  had 
been  that  of  the  grammar-schools.  Eng- 
lish, including  grammar  and,  later,  rhetoric 
and  literature,  geography,  natural  philoso- 
phy, astronomy  and,  sometimes,  chemistry 
and  botany,  algebra,  geometry,  trigonome- 
try, surveying, 'navigation  and  history;  and, 
later,  modern  languages  and  commercial 
branches,  as  well  as  the  classics,  were 
taught.  The  academies  remain  an  im- 
portant factor  in  the  education  of  the 
United  States,  but  they  have  been  over- 
shadowed by  the  high  schools,  the  develop- 
ment of  which  is  due  to  the  growth  of  the 
idea  that  secondary  education  should  be 
supported  and  controlled  by  the  public. 
The  first  of  these  schools  was  established 
at  Boston  in  1621.  Since  then  they  have 
spread  over  all  the  Union,  to-day  number- 
ing nearly  seven  thousand.  They  are  sup- 
ported and  controlled  by  the  local  com- 
munities where  they  exist.  Most  of  them 
are  coeducational.  The  course  of  study 
usually  takes  four  years,  and  pupils  enter 
at  about  14.  As  a  rule  the  student  may 
elect  among  several  courses,  which  are 
denominated,  according  to  the  leading 
subjects  of  study  in  each,  as  classical,  lit- 
erary, scientific,  Latin-scientific,  modern- 
languages  or  commercial.  In  recent  years 
there  has  been  some  agitation  concerning 
the  length  of  the  high-school  course.  Some 
would  have  it  cover  six  years,  embracing 


the  work  of  the  last  two  years  in  the  ele- 
mentary schools.  Others  would  have  it 
encroach  on  the  college;  and  graduate, 
high-school  work  is  actually  undertaken 
in  some  places,  especially  where  the  local 
facilities  for  college  education  are  poor. 
The  high  schools  have  been  compelled  to 
do  very  efficient  work  in  college  preparatory 
subjects  by  the  pressure  of  college  demands. 
In  many  states,  especially  in  the  west  —  they 
are  inspected  by  the  university  authori- 
ties, and,  if  found  satisfactory,  their  grad- 
uates are  admitted  to  the  university  with- 
out examination.  Thus  a  system  of  in- 
spection has  grown  up,  the  main  one  found 
in  the  United  States  for  secondary  schools. 
The  complaint  has  become  general,  however, 
that  high  schools  are  dominated  too  much 
by  the  colleges,  so  that  they  aim  merely 
to  prepare  for  the  latter  and  neglect  the 
interests  of  that  vast  majority  who  do  not 
go  to  college.  To-day  the  tendency  is  for 
the  high  school  to  become  more  independ- 
ent, even  to  the  extent  of  compelling  the 
college  to  accept  their  standards  of  gradua- 
tion as  qualifying  for  entrance.  Many 
high  schools  have  been  organized  to  give 
technical  or  commercial  education.  In 
most  cases,  however,  these  schools  have 
simply  added  the  vocational  training  to  a 
fairly  liberal,  secondary-school  course. 
Future  developments  in  secondary  schools 
will  doubtless  comprise  far  more  adequate 
provision  for  technical  and  trade  educa- 
tion. In  general  it  may  be  said  that  the 
high  school  is  in  a  difficult  situation, 
struggling  on  the  one  hand  with  its  tradi- 
tion of  classical,  disciplinary  and  aristo- 
cratic education  and  on  the  other  with  the 
democratic  demand  that  it  should  provide 
a  secondary  education  suitable  for  all, 
taking  its  students  from  an  independent 
elementary  system  and  coerced  by  the 
need  of  preparing  them  for  college.  It  is 
coming  to  realize  that  the  solution  lies  in 
more  independence  both  in  regard  to  tradi- 
tion and  to  other  schools.  See  EDUCATION, 
MODERN;  MENTAL  DISCIPLINE;  SCHOOLS, 
ELEMENTARY;  and  UNIVERSITIES. 

E.  N.  HENDERSON. 

Schools,  Sum'mer.  Schools  of  the  Chau- 
tauqua  type  are  held  only  during  the  summer 
months,  at  favorable  resorts,  and  combine 
study  with  recreation,  although  opportunity 
is  also  offered  for  advanced  instruction  in  special 
branches.  Among  summer  schools  and  uni- 
versities, that  of  the  University  of  Chicago  is 
unique  in  having  the  regular  work  of  the 
entire  university  carried  through  the  summer 
quarter.  The  universities  allow  credit 
towards  a  degree  for  work  done  during  the 
summer  session.  Another  important  type  of 
summer  school  is  that  for  the  professional 
training  of  teachers.  There  are  also  summer 
schools  for  the  pursuit  of  some  branch  of 
natural  sciences  located  at  places  suitable  for 
their  particular  purposes. 
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School  System  at  Gary,  Ind.  The  rapid 
growth  of  Gary  and  the  character  of  the  popu- 
lation attracted  by  its  gigantic  industrial  enter- 
prises created  an  educational  problem  of  un- 
common difficulty.  In  the  effort  to  provide 
suitable  and  sufficient  educational  facilities  and 
have  these  keep  pace  with  the  needs  of  the  city 
there  has  developed  a  school  system  having 
certain  features  which  are  essentially  new.  As  is 
usually  the  case,  this  response  to  an  emergency 
has  taught  lessons  of  value  to  schools  every- 
where, hence  the  widespread  interest  which 
this  school  system  has  aroused. 

THE     MAN     WHO     DEVELOPED     THE     SYSTEM 

The  man  under  whose  leadership  the  system 
has  been  built  up  within  the  short  period  of 
seven  years  is  Superintendent  William  A. 
Wirt.  The  essential  features  of  the  plan  of 
organization  and  administration  had  been 
thought  out  by  him  and  partly  applied  while 
he  was  superintendent  of  the  schools  at 


FOR   ADULTS   AS   WELL   AS  CHILDREN 

Thus  situated  and  arranged,  the  "unit 
school  plant"  is  a  "complete"  recreational  as 
well  as  an  educational  center  for  a  section 
of  the  city — for  adults  as  well  as  children. 
In  the  daytime  it  is  a  "complete"  school, 
having  all  of  the  grades — kindergarten, 
elementary,  and  high  school.  In  the  evening 
it  is  a  "complete"  center  for  social,  recreational 
and  continuation  school  purposes.  On  Satur- 
days it  is  a  "complete"  opportunity  for 
voluntary  work,  play,  and  for  pupils  who 
need  special  help  in  order  to  keep  up  with 
their  classes.  In  the  summer  time  it  is  a 
"complete"  center  for  vacation  school  pur- 
poses. 

Ideal  centers  are  represented  by  the  Emerson 
and  the  Froebel  plants.  When  operated  in 
accordance  with  programs  which  are  de- 
scribed below  the  capacity  of  these  plants  is 
2700  pupils  each  in  the  day  time  and  an 


PROGRAM    SHOWING    HOW    SIXTEEN    CLASSES    ARE    ACCOMMODATED 
IN    A    BUILDING    HAVING    EIGHT    ROOMS 


REGULAR  STUDIES 


FORENOON 


AFTERNOON 


Teachers 

Rooms 

90  Min. 

90  Min. 

QO  Min. 

90  Min. 

First  Grade 

Classroom 

ia 

ib 

la 

ib 

Second  Grade 

23 

2  D 

23. 

2b 

Third  Grade 

33. 

3b 

sa 

3b 

Fourth  Grade 

40 

4a 

4b 

Fifth  Grade 

Sa 

sb 

Sa 

Sb 

Sixth  Grade 

6a 

6b 

6a 

6b 

Seventh  Grade 

ya 

7b 

?a 

7b 

Eighth  Grade 

Sa 

8b 

8a 

8b 

SPECIAL  ACTIVITIES 

45                 45 

4S               45 

4S                45 

45                45 

Teachers 

Rooms 

Min.            Min. 

Min.            Min. 

Min.           Min. 

Min.          Min. 

Music  &  Literature 

Auditorium 

ib               2b 

la               2a 

sb              4b 

sa               40. 

Drawing  &  Man.  Tr. 

Basement 

sb               4b 

sa               4a 

ib              2b 

la               za 

Music  &  Literature 

Library 

Sb               6b 

Sa               6a 

7b              8b 

ya               8a 

Nature  Study 

Basement 

7b               8b 

?a               8a 

Sb              6b 

Sa               6a 

Three  physical  cul- 

Attic 

2b               ib 

23.               ia 

6b              Sb 

6a               sa 

ture    teachers    and 

Playground 

4b              sb 

4a               sa 

8b              7b 

8a               ?a 

the    Building    Prin- 

6b             sb 

6a               sa 

2b              ib 

4a               sa 

cipal 

8b               7b 

8a               ?a 

4b              sb 

2a               ia 

Bluffton,  Indiana.  The  success  of  the  plan 
there  and  its  special  fitness  for  conditions 
which  would  have  to  be  met  in  the  building 
of  Gary  led  to  his  selection  as  the  one  best 
fitted  to  build  its  school  system. 

"UNIT  SCHOOL  PLANTS" 

Best  results,  under  this  system,  are  attained 
in  what  are  designated  as  "complete  unit 
school  plants."  It  is  essential  that  a  "com- 
plete unit  school  plant  "be  located  adjacent 
to  or  near  a  city  park.  The  school  building 
must  be  situated  on  grounds  containing  ten 
to  twelve  acres.  Within  the  building,  be- 
sides class-rooms,  there  must  be  an  auditorium, 
gymnasiums,  swimming  pools,  work  shops, 
laboratories,  studios,  libraries,  and  all  the 
facilities  for  comfort  and  convenience  with 
which  modern  school  buildings  are  now  con- 
structed. Outside  the  building  there  must  be 
playgrounds  and  school  gardens. 


equal  number  of  adults  in  the  evening.  This 
capacity  is  secured  by  grounds  and  buildings 
of  unusually  generous  porportions  and  by 
programs  which  utilize  continuously  every  part 
of  the  building. 

"REGULAR  STUDIES  "  AND  "  SPECIAL  ACTIVITIES" 

The  old  program  followed  with  various 
modifications  in  all  schools  which  do  not 
have  large  auditoriums,  is  so  arranged  that 
half  of  the  pupils  give  half  of  each  forenoon 
and  afternoon  session  to  "regular^  studies," 
followed  by  an  equal  amount  of  time  given 
to  "special  activities."  The  other  half  of 
the  pupils  have  the  same  program,  but  in 
reverse  order.  The  "regular  studies"  are 
the  formal  language  studies  (reading,  writing, 
spelling  and  composition),  arithmetic^  history 
and  geography.  The  "special  activities "  _are 
music,  literature,  drawing,  manual  training, 
nature  study,  physical  training,  play,  voca- 
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tional  work,   etc.,  varying  in  character  and 
degree   according   to   pupils'    needs. 

A   CITY   WITHOUT  SPECIAL   SUPERVISORS 

The  "regular  studies"  and  "special  activi- 
ties" are  conducted  continuously  throughout 
th«  day,  by  special  teachers,  on  the  depart- 
mental plan.  There  are  no  supervisors, 
as  in  other  cities,  aside  from  the  superintend- 
ent and  principals.  The  superintendent  be- 
lieves that  teachers  giving  instruction  in  a 
limited  number  of  subjects,  for  which  they 
have  been  specially  trained  and  selected, 
makes  any  overhead  charge  for  their  super- 
vision, beyond  that  of  the  superintendent  and 
principals,  an  unnecessary  expense.  More- 
over, the  character  of  the  daily  program,  with 
the  scheme  for  alternating  classes  in  "regular 
studies"  and  "special  activities,"  whereby 
all  parts  of  the  plant  are  used  throughout  the 
day,  practically  doubles  the  plant's  capacity. 
Program  on  preceeding  page  shows  how  sixteen 
classes  are  accommodated  in  a  building  of  a 
common  type  having  eight  class  rooms. 

The  new  program,  now  operated  in  the 
"complete"  centers  and  requiring  a  large 
auditorium,  is  formulated  in  accordance  with 
the  following  scheme: 

HOW   WORK  OF   PUPILS   IS  DIVIDED 

The  daily  work  of  all  pupils  is  divided  into 
four  different  lines.  One  line  of  work  is  con- 
ducted in  ordinary  class  rooms;  a  second  in 
the  shops,  laboratories  and  studios;  a  third 
in  the  auditorium;  a  fourth  in  the  gymnasium, 
swimming  pools,  play  rooms  or  on  the  play- 
grounds. These  lines  of  work  are  indicated 
below  as  Departments  i,  2,  3  and  4,  respec- 
tively. 


change  departments  and  are  engaged  as 
shown  in  the  diagram,  and  so  on  throughout 
the  day. 

For  illustration  we  will  limit  ourselves  to 
the  work  of  pupils  in  the  grades,  although 
the  same  general  plan  of  distribution  applies, 
with  necessary  modifications,  to  pupils  who 
are  in  high  school. 

With  this  simple  arrangement  two  schools 
are  accommodated  in  the  same  building,  one 
school  working  in  two  of  the  departments 
while  the  other  is  occupied  in  the  other  two 
departments,  alternately  thus  engaged  through- 
out the  day. 

CHARACTER  OF  SPECIAL  ACTIVITIES 

In  all  grades  the  time  assigned  to  Depart- 
ment 4  is  divided  between  the  teachers  of 
physical  training  and  play  and  teachers  of  sub- 
jects listed  under  Departments  i  and  2.  In  the 
lower  grades  teachers  of  mathematics,  history, 
etc.,  use  their  share  of  this  time,  one  hour,  in 
games  and  constructive  plays  that  apply  the 
subject  matter  taught  in  the  regular  classes. 
This  period  is  definitely  planned  to  give  the 
formal  work  of  the  school  expression  through 
self  activity. 

Music  and  literature  teachers  use  the  application 
period  for  folk  dances,  musical  games,  dramatization, 
modeling  in  clay  and  sand,  and  free  play  construction 
in  the  "busy  corners"  of  the  playground  or  play  rooms. 
Nature  study  teachers  use  this  application  period  in 
the  care  of  lawns,  trees,  shrubbery,  plants  in  the  build- 
ing and  gardens,  animal  pets,  etc.  In  the  upper 
grades  mathematics  teachers  use  this  period  for 
practical  measuring  and  planning  of  buildings,  laying 
out  playgrounds  and  spaces,  and  in  practical  accounting 
in  connection  with  the  clerical  work  of  the  school,  and  so 
on. 


TABLE    SHOWING    HOW    WORK    IS    DIVIDED 


TIME 

DEPARTMENT  i 

DEPARTMENT  2 

DEPARTMENT  3 

DEPARTMENT  4 

Language 
Mathematics 
History  and  Geog. 

N.  Study  and  Man.  T. 
Domestic  Science 
Draw,  and  Music 

Auditorium 
(  M  ass  instruction) 

Phys.  Tr. 
Play 
Application 

8:15  -    9:15 
9:15  -  10:15 
10:15  -  11:15 
11:15  -  12:15 
12-15  -    1:30 
1:30-    2:30 
2:30-    3:30 
3:30-    4:30 

A 
B 

C 

D 
A 
B 
C 
D 

B 

A 
D 
C 
B 
A 
D 
C 

"c" 

A 

"D" 

B 

C  D 
D 
B 

'c" 

A 
AB 

Four  groups  of  pupils  are  simultaneously 
engaged  in  these  four  different  departments 
throughout  the  day.  For  example,  one 
group  of  pupils  in  Grades  i,  3,  5,  7,  indicated  as 
Group  A  above,  is  occupied  with  Department 
i  of  the  first  hour.  A  second  group  of  pupils 
in  Grades  2,  4,  6,  8,  indicated  as  Group  B,  is 
occupied  with  Department  2.  The  third  and 
fourth  groups  of  pupils  (Group  C,  Grades  I,  3, 
5,  7,  Group  D,  Grades  2,  4,  6,  8)  are  thrown 
together  this  first  hour  and  are  occupied  with 
Department  4,  this  first  hour,  there  being  no 
exercises  in  Department  3  during  this  period. 
The  second  hour  these  four  groups  of  pupils 


In  the  lower  grades  the  occupations  of  the  application 
period  are  based  on  the  play  impulse  and  are  conducted 
out  of  doors,  in  the  spacious  corridors,  or  in  the  play 
rooms. 

Observe  that  under  the  new  program  half  the 
school  is  at  lunch  from  11:15  to  12:30,  and  the 
other  half  from  12:15  to  1:30,  an  arrangement 
which  is  very  desirable  where  there  is  a  large 
number  of  pupils  in  the  building. 


There  are  many  interesting  possibilities 
under  the  new  program.  For  example,  one- 
half  of  the  school  (the  C  and  D  groups)  or 
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individual  pupils  in  these  groups,  need  not 
come  to  the  building  until  9:15,  and  the  other 
half  of  the  school  (the  A  and  B  groups)  or 
individual  pupils  in  these,  could  be  excused  at 
3:30,  if  this  seems  to  be  the  most  desirable 
arrangement  for  entire  groups  or  for  individual 
pupils.  Again,  a  part  of  the  time  assigned  to 
Department  4  could  be  utilized  in  other  ways 
than  those  indicated.  Classes  in  each  group 
could  give  one  period  or  more  per  week  to 
religious  instruction  under  the  direction  of  the 
various  churches  or  other  religious  organi- 
zations in  the  city.  This  plan  is  being  tried  by 
Superintendent  Wirt  as  a  means  of  solving  the 
problem  of  religious  instruction.  Or,  if 
desirable,  the  classes  in  each  of  the  groups  could 
spend  one  or  more  periods  per  week  in  the 
public  library  in  charge  of  a  regular  teacher 
and  a  library  assistant.  This  plan  also  is 
being  tested.  In  such  ways  as  these  the 
purpose  is  to  unite  with  the  school  all  of  the 
other  available  educational  or  recreational 
resources. 

VOCATIONAL   TRAINING    WITH   WORKMEN' 
AS  TEACHERS 

The  plan  for  vocational  training  in  the  Gary 
schools  has  attracted  much  attention,  and 
consists  in  having  a  number  of  regular  work- 
men selected  on  account  of  their  upright 
character,  intelligence,  skill  and  teaching 
ability,  engaged  the  year  round  in  equipping 
and  repairing  the  school  plants  of  the  city, 
pupils  working  with  them  in  somewhat  the 
same  way  as  the  old  time  apprentice.  There 
are  carpenters,  cabinet  makers,  plumbers, 
sheet-metal  workers,  engineers,  printers,  elec- 
tricians, machinists,  foundrymen,  etc.,  in 
sufficient  number  to  meet  the  needs  of  the 
schools,  and  instead  of  employing  a  large 
number  of  these  to  put  things  in  shape  during 
vacations,  as  is  done  in  other  cities,  this  city, 
which  has  no  long  vacations,  employs  a  small 
number  and  keeps  them  continuously  engaged. 
Book-cases,  cabinets,  pupils'  desks,  benches,, 
etc.,  are  made,  and  these  require  staining  and 
finishing.  Some  of  the  buildings  or  parts  of 
buildings  are  to  be  painted  inside  and  out,  and 
there  is  always  plenty  of  varnishing  to  do. 
Interior  finish  of  buildings  and  desks  and 
furniture  have  to  be  done  over  from  time  to 
time,  and  so  on.  The  engineer  of  the  heating, 
Kghting,  and  ventilation  plant  gives  lessons  in 
firing,  engineering,  and  ventilation.  The 
electrician  must  care  for  many  motors,  lights, 
bells,  clocks,  etc.,  and  here  are  opportunities 
for  teaching  and  learning  winding,  motor 
construction,  etc.  The  printing  plant  offers 
opportunities  for  both  boys  and  girls  in  print- 
ing, making  note  books,  repairing  and  reminding 
of  books,  etc.,  and  cuts  for  illustration,  involv- 
ing photography  and  photo-engraving,  are  to 
be  made.  Plumbing  must  be  installed  and 
kept  in  repair,  and  numerous  parts  of  the 
school  equipment  call  for  the  sheet  metal 
worker.  The  foundry  and  machine  shop  are 
necessary,  and  these  call  for  draftsmen  to 
furnish  plans  and  specifications.  Moreover, 


in  the  purchase,  care,  and  distribution  of  a 
great  variety  of  supplies  there  is  a  laboratory 
for  giving  insight  into  commercial  and  business 
methods,  calling  for  clerks,  stenographers, 
bookkeepers,  filing  of  correspo»d»»c«,  and 
making  office  reports,  etc. 

HOW  "BUSINESS"  BEGINS  AT  8  O'CLOCK 
As  one  observes  the  school  in  operation  he 
discovers  various  special  arrangements  now  to 
be  mentioned.  Arriving  at  the  plant  soon 
after  8  o'clock  in  the  morning,  the  visitor  will 
find  that  children  are  already  to  be  found  in 
every  part  of  it.  They  are  busy  in  play- 
grounds and  gardens;  they  are  hurrying  to  and 
fro  in  the  corridors,  as  is  the  case  at  the  time 
of  passing  from  "regular  studies"  to  "special 
activities"  during  the  day.  Since  the  same 
rooms  are  used  by  different  groups  in  the  even- 
ings and  on  Saturdays,  as  well  as  during  regular 
school  day  periods  each  pupil  must  have  a 
locker  where  he  may  keep  his  belongings  needed 
during  the  whole  round  of  his  daily  occupation. 
Much  of  this  passing,  therefore,  is  occasioned 
by  pupils  returning  things  to  the  lockers  or  in 
taking  from  them  something  necessary  for  the 
exercise  which  comes  next. 

A  PECULIAR  KIND  OF  DESK 

In  some  of  the  rooms  used  by  pupils  in  the 
lower  grades  you  find  a  peculiar  kind  of  desk 
constructed  by  workmen  in  the  industrial 
department  with  the  aid  of  pupils.  They  are 
desks  readily  convertible  into  work  benches, 
having  detachable  tops  to  serve  as  drawing 
boards.  Instead  of  the  usual  type  of  seat 
attached  to  the  floor  or  to  the  desk  immediately 
behind  it,  each  desk  is  provided  with  a  sub- 
stantial four  legged  stool,  also  made  by  the 
school,  and  this  may  be  pushed  under  the  desk 
when  pupils  do  bench  work. 

A   SCHOOL   LIFE    OVERFLOWING   WITH    EAGER 
ACTIVITIES 

In  the  shops  you  will  find  pupils  working  at 
something  in  which  they  have  become  deeply 
interested.  Or,  if  you  glance  into  the  audi- 
torium several  times  during  the  day,  you  will 
find  groups  of  children  engaged  in  dramati- 
zation, singing,  listening  to  the  Victrola  or 
piano  player,  looking  at  the  stereopticon  or 
moving  pictures  or  attending  to  illustrated 
talks.  In  the  corridors  you  find  them  studying 
and  making  notes  on  charts,  maps,  specimens, 
and  other  material  exhibited  there.  In  the 
laboratories  some  are  working,  others  watch- 
ing, older  pupils  "showing"  the  younger,  or 
instructors  conducting  a  regular  class  exercise 
Many  girls  in  the  advanced  grades,  aside  from 
learning  how  to  become  intelligent  ^  home- 
makers,  are  occupied  in  the  commercial  and 
printing  departments;  some  are  at  work  in  the 
arts  and  crafts;  others  in  the  school  store  and 
school  bank,  these  two  adjuncts  being  an 
actual  business  department,  run  according  to 
strict  business  principles,  to  give  reality  t» 
commercial  studiea. 

In  the  "regular  studies"  you  readily  discover 
that  in  spite  of  departmental  teaching,  the 
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various  special  teachers  are  doing  team  work. 
In  a  word,  you  find  a  correlation  of  studies 
and  activities. 

HOW   MONEY   IS   SAVED   UNDER  THIS   SYSTEM 

The  system  provides  for  the  better  use  of 
school  buildings,  making  it  possible  to  save 
large  sums  of  money  expended  for  this  purpose, 
the  buildings  being  so  arranged  that  they  may 
be  used  day  and  evening,  including  Satur- 
days, the  year  round.  It  would  require  con- 
siderable space  to  give  the  proof  of  this  state- 
ment in  detail,  but  it  is  clearly  obvious  that 
the  erection  of  a  number  of  unit  plants,  such 
as  the  Emerson  and  Froebel,  is  less  expensive 
than  the  erection  of  a  large  number  of  build- 
ings of  the  usual  kind.  The  cost  of  building 
construction  does  not  increase  in  proportion 
to  the  size  of  building,  materials  used  and 
facilities  offered  remaining  the  same,  to  say 
nothing  about  the  cost  of  fewer  sites.  More- 
over, the  establishment  of  school  plants,  so 
constructed  as  to  utilize  what  is  ordinarily 
waste  space  or  space  which  is  used  only  part 
of  the  time,  according  to  a  program  which  uses 
all  parts  of  the  building  all  of  the  time,  makes 
it  possible  to  double  the  plant's  capacity. 
There  is  also  a  saving  in  expense  for  equip- 
ment by  installing  it  in  a  few  as  opposed  to 
many  centers.  Furthermore,  the  special  acti- 
vities under  the  new  form  of  program  are  con- 
ducted in  parts  of  the  plant  which  are  less 
expensive,  on  the  average,  than  regular  class 
rooms,  and  if  there  were  not  this  alternation 
of  classes  engaged  in  regular  studies  and  special 
activities,  it  would  be  necessary  to  double  the 
number  of  regular  class  rooms,  so  that  each 
pupil  might  have  a  desk  and  the  use  of  a 
cloak  room.  It  is  equally  obvious  that  the 
cost  of  operation  and  maintenance  is  decreased 
by  having  the  necessary  number  of  unit 
centers  as  compared  with  the  usual  practice 
elsewhere.  The  figures  clearly  _  show  this. 
The  expense  per  pupil  for  janitor  service, 
principal,  and  for  instruction,  with  the  over- 
head charges  for  supervisors  eliminated,  is 
materially  reduced. 

The  system  also  provides  the  possibility 
of  a  better  division  of  time  between  the  old 
and  the  new  studies,  spoken  of  throughout 
as  "regular  studies"  and  "special  activities," 
and  there  is  greater  flexibility  in  adapting 
studies  to  exceptional  children  of  all  kinds, 
thereby  doing  away  with  the  necessity  of 
numerous  special  schools.  The  system  also 
makes  it  possible  to  have  more  expert  teach- 
ing by  reason  of  its  departmental  plan  of 
organization,  while  the  better  use  of  play  time 
and  the  long  school  day  prevents  influences 
of  the  street  and  alley  which  undo  the  work 
of  the  school. 

There  is  also  more  realism  in  vocational 
and  industrial  work  when  under  the  direction 
of  expert  workmen  from  the  ranks  of  labor- 
ing men  having  charge  of  real  shops,  which 
pupils  pass  from  day  to  day,  and  in  which 
sooner  or  later  they  get  their  first  lessons  in 
some  trade  industry. 


HEALTH,   MORE    RAPID  ADVANCEMENT  AND 
OTHER  ADVANTAGES 

It  is  also  clear  that  the  system  has  unsur- 
passed facilities  for  the  promotion  of  the 
health  of  children,  and  the  possibility  of 
having  pupils  do  work  in  more  than  one  grade 
and  of  promoting  them  by  subjects  instead  of 
grades,  gives  to  this  system  an  advantage 
over  the  traditional  form  of  organization  with 
its  "lockstep"  system  of  gradation  and 
promotion.  In  this  system  there  is  also 
provision  for  pupils  to  help  each  other.  The 
chasm  between  elementary  and  high  school 
is  destroyed,  and  dropping  out  of  school  at 
critical  periods  in  the  lives  of  pupils  is  pre- 
vented by  the  introduction,  at  such  times,  of 
subjects  which  appeal  to  awakening  interests 
which  ^  are  not  satisfied  by  a  continuous  and 
exclusive  devotion  to  the  "common  branches." 

BETTER  SALARIES  AND  FEWER  PUPILS  PER 
TEACHER 

It  is  also  clear  that  under  this  system  it  is 
possible  to  pay  better  salaries  to  teachers  or 
reduce  the  number  of  pupils  per  teacher  or 
both,  and  to  bring  together  in  a  unitary  way, 
with  economy  and  efficiency  in  management, 
the  other  recreational  and  educational  agencies 
of  a  city. 

ADAPTATION  TO   OTHER  CITIES 

Buildings  of  the  old  type  can,  with  varying 
degrees  of  success,  be  adapted  to  the  new 
program,  and  the  system  as  a  whole  is  adapt- 
able to  other  cities.  The  alteration  of  build- 
ings demanded  by  the  Gary  program  would 
practically  double  the  school  accommodations. 
Or,  a  city  which  already  has  class-rooms 
enough  to  care  for  all  of  the  pupils,  with  a  desk 
for  each,  could,  by  the  adoption  of  the  new 
plan^dispose  of  about  one-half  of  its  sites  and 
buildings,  the  less  desirable,  of  course,  for  more 
than  enough  to  remodel  and  equip  the  remain- 
ing school  facilities  for  use  when  operated 
under  the  program  now  followed  at  Gary  in 
the  complete  unit  school  plant.  A  change  to 
this  system  would  involve  a  reassignment  of 
teachers  according  to  the  departmental  plan. 
Some  of  them,  if  retained  in  the  service,  would 
have  to  enter  upon  courses  of  training  for  some 
special  work  according  to  individual  interests 
and  aptitudes.  Some  unfitted  for  working  in 
the  new  spirit  would  have  to  be  retired.  The 
number  of  principals  would  be  diminished; 
supervisors  would  become  teachers  of  special 
activities  in  centers,  giving  all  their  time  to 
this  work  instead  of  spending  much  of  it  in 
going  from  building  to  building,  breaking  into 
programs  of  class  room  teachers  at  all  hours 
of  the  day,  and  giving  lessons  while  regular 
class  room  teachers  look  on.  Thus  reorgan- 
ized, these  centers  would  become  fitted  for  the 
wealth  of  opportunities  afforded  by  the  Emer- 
son and  Froebel  school  plants;  not  so  well 
suited  as  plants  originally  designed  for  such 
opportunities  perhaps,  but,  nevertheless,  well 
adapted  to  these  ends. 

WILLIAM  P.  BURRIS. 
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Schools  for  Defectives.  The  course' of  mod- 
ern education  in  the  teaching  of  defectives  fur- 
nishes an  admirable  illustration  of  the  law 
first  emphasized  by  Spencer  in  his  classic 
essay  on  "Progress" — the  germ  and  beginning 
of  his  great  elaboration  of  the  evolutionary 
process.  He  points  out  that  every  cause 
produces  more  than  one  effect.  And  "every 
tree  bringeth  forth  fruit  after  its  kind" — the 
good  tree  good  fruit,  the  evil  tree  evil.  As  a 
consequence  when  you  start  out  to  accomplish 
one  good  object  you  inevitably — if  you 
succeed — accomplish  more  than  one. 

ORIGIN  OF  THE  MONTESSORI   METHOD 

In  accordance  with  these  laws  of  growth  it 
was  in  her  work  in  an  institution  for  the  feeble 
minded  that  Dr.  Montessori  (q.  v.)  un- 
consciously began  the  development  of  the 
remarkable  system  of  education  which  bears 
her  name  and  which  seems  destined  to  hasten 
such  vital  changes  in  our  teaching  methods. 

HOW  DEFECTIVES  ARE  CLASSIFIED 

Defectives  include  the  deaf,  blind  and 
feeble-minded  or  idiotic.  It  is  only  within 
60  or  70  years  that  much  attention  has  been 
given  to  their  education,  but  in  special  schools 
in  this  country  and  in  Europe  the  majority 
become  self-supporting — particularly  the  deaf 
and  the  brighter  ones  of  the  feeble-minded. 

EDUCATION  OF  THE  DEAF   AND  THE   BLIND 

In  the  case  of  the  deaf  the  chief  diffi- 
culty is  to  teach  them  the  use  of  language 
without  the  aid  of  sound.  For  this  pur- 
pose the  three  chief  methods  that  have 
been  used  are  that  of  sign-language,  in 
which  a  separate  sign  is  made  to  represent 
each  different  object  or  idea;  that  of  the 
manual  alphabet,  in  which  our  ordinary 
letters  are  symbolized  by  signs  made  on 
the  fingers;  and  the  direct,  intuitive  or  oral 
method,  in  which  the  pupils  learn  to  under- 
stand oral  language  and  to  speak  it  by 
watching  the  movements  of  the  teacher's 
lips  in  speaking  and  by  imitation  of  the 
movements  of  the  vocal  organs.  The  oral 
method  is  difficult,  but  in  many  cases  ex- 
cellent results  have  been  secured  by  it. 
Most  schools  use  a  combination  of  several 
methods.  Among  private  schools  for  the 
deaf  the  Wright-Humason  School  in  New 
York  is  one  of  the  best. 

The  first  American  schools  for  the  blind 
were  those  of  New  York,  Boston  and 
Philadelphia,  established  about  1833,  in 
each  instance  through  private  capital  and 
enterpise.  It  is  very  important  that  the 
teaching  of  blind  children  should  begin  at 
an  early  age,  lest  the  natural  development 
of  the  mind  be  hindered  through  lack  of 
activity  Here,  also,  various  methods  of 
teaching  have  been  employed.  Reading 
from  embossed  print  has  now  been  largely 
superseded  by  an  alphabetical  system  of 
dots  instead  of  letters,  devised  by  the 
blind  themselves.  This  system  is  easier  to 


read  by  touch  and  easier  to  write  than  the 
letter-system.  Recent  inventions  have 
made  possible  the  rapid  production  of 
whole  libraries  for  the  blind  in  this  latest 
braille  system.  The  National  Printing 
House  for  the  blind  at  Louisville,  Ky., 
keeps  a  large  supply  of  books  on  hand. 
The  task  of  teaching  the  blind  is  much 
easier  than  that  of  teaching  the  deaf  and 
dumb. 

There  have  been  some  remarkable  in- 
stances of  the  successful  teaching  of  the 
deaf-blind,  particularly  the  cases  of  Laura 
Bridgman  and  Helen  Keller. 
_  Of  the  feeble-minded  there  are  all  varie- 
ties and  gradations,  and  some  can  be 
helped  or  entirely  cured  by  proper  surgical 
treatment.  They  should  always  be  sepa- 
rated from  the  insane.  Some  are  incapable 
of  much  instruction  and  cannot  be  made 
self-supporting.  In  general  the  feeble- 
minded person  lacks  initiative  and  con- 
trolled and  purposive  action.  Industrial 
and  kindergarten  training  are  each  found 
very  valuable  for  all  classes  of  defectives. 

Schools  of  Com'merce.  Commercial  edu- 
cation in  the  United  States  is  conducted  by 
four  classes  of  institutions :  private  business 
and  commercial  schools;  public  high  schools} 
endowed  schoolSj  which  often  have  an  in- 
dustrial as  well  as  a  commercial  bias;  and 
colleges  and  universities.  The  need  for  spe- 
cial commercial  education  increases  with  the 
complexity  of  modern  business  methods.  It 
is  felt  in  the  secondary  more  than  the  pri- 
mary school.  Elementary  education  is  much 
the  same  for  all;  but  the  secondary  school 
may  tend  to  prepare  exclusively  for  the 
college  and  not  for  a  business  vocation.  The 
need  of  secondary  commercial  schools  was 
met  by  their  establishment  in  Vienna  as 
early  as  1754,  in  Brussels  in  1834,  Trieste 
1877,  Leipzig  1898,  Aix-la-Chapelle  1900, 
Cologne  1901,  Frankfort  1901,  Milan  and 
Lorraine  1902.  In  1904  the  enrollment  at 
Cologne  showed  778  students,  at  Frankfort 
546  and  at  Leipzig  395.  A  higher  com- 
mercial school  opened  at  Tokio,  Japan,  in 
1885;  and  another  at  Kobe  in  April,  1903. 
Japan  also  has  commercial  schools  graded 
A  and  B  according  to  the  difficulty  of  the 
curriculum.  In  1904  there  were  48  of  these 
schools,  at  which  children  of  an  age  of  not 
less  than  ten  years,  provided  that  they  have 
finished  a  four-years'  course  in  the  ordinary 

Erimary  schools,  are  allowed  to  attend.  In 
ermany  there  not  only  are  commercial 
schools,  such  as  have  been  mentioned,  and 
realgymnasien  in  which  modern  subjects  are 
emphasized  but  even  commercial  univer- 
sities at  Aix-la-Chapelle,  Frankfort,  Cologne 
and  Leipzig.  These  universities  have  2,841 
students,  of  whom  1,015  are  matriculated. 
In  American  colleges  and  universities  in 
1904  there  were  1,537  regular  students  of 
commerce  in  all.  Courses  in  commerce  were 
attended  by  6,835  men  and  5,430  women. 
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The  report  of  the  Commissioner  for  Educa- 
tion in  the  United  States  in  1904,  founded 
upon  information  received  from  4,602  differ- 
ent institutions,  shows  that  for  the  scholastic 
year  1903-04  there  were  enrolled  250,231 
students  in  business  or  commercial  studies. 
This  was  an  increase  of  6,710  over  the  pre- 
ceding year.  The  regular  business-schools 
had  an  enrollment  of  138,363;  the  public 
high  schools  had  85,313  in  business-studies; 
the  private  high  schools  and  academies  had 
13,479;  the  normal  schools  3,255;  and  the 
universities  9,821  students  in  commercial 
branches.  These  numbers  may  give  an  ex- 
aggerated impression  of  the  efficiency  of 
commercial  education  in  the  United  States, 
for  it  is  to  be  recollected  that  many  of  the 
students  included  may  have  studied  one 
business  or  commercial  subject  only,  and 
that  as  an  extra.  American  private  busi- 
ness and  commercial  schools  were  in  the 
field  early  in  the  igth  century;  they,  how- 
ever, are  generally  small  and  utilitarian  in 
their  aim.  Public  high  schools  endeavor  to 
maintain  broader  educational  aims;  and  are 
usually  content  to  offer  courses  in  book- 
keeping, typewriting  and  stenography  as 
electives.  Separate  high  schools  of  com- 
merce exist  and  are  successful  in  New  York 
City  and  Washington,  D.  C.  Several  high 
schools  offer  a  commercial  course  which  may 
extend  over  one,  two,  three  or  four  years; 
for  example,  some  of  the  high  schools  of 
Boston,  Pittsburgh,  Omaha  and  Philadel- 
phia. Among  the  more  important,  endowed, 
secondary  institutions  which  carry  on  com- 
mercial education  should  be  mentioned  Pratt 
Institute,  Brooklyn,  and  Drexel  Institute, 
Philadelphia.  About  one  hundred  normal 
schools  invite  commercial  students.  Col- 
leges of  commerce  have  been  established  in 
the  universities  of  Pennsylvania,  California, 
Chicago,  Dartmouth,  Illinois,  Michigan,  Wis- 
consin, Louisiana,  Vermont,  West  Virginia, 
Nevada  and  Wyoming.  See  Dexter's  His- 
tory of  Education  in  the  United  States,  pp. 
415-23. 

Schoon'er.     See  SHIP. 

Schopenhauer  (shd'pen-hou'Sr"),  Arthur, 
a  German  philosopher,  was  born  at  Dantzic, 
Prussia,  Feb.  22,  1788.  He  studied  at  G6t- 
tingen,  Berlin  and  Jena,  hearing  Fichte  and 
Schleiermacher.  From  Weimar,  where  his 
mother  resided,  he  went  in  1814  to  Dresden 
and  from  there  to  Italy,  afterwards  living 
at  Berlin  and  Frankfort-on-the-Main.  His 
chief  book,  The  World  as  Witt  and  Idea, 
gives  a  large  part  of  his  peculiar  philosophy. 
On  the  Will  in  Nature  and  Sight  and  Colors 
are  among  his  philosophical  writings,  which 
include  many  occasional  papers  and  his  prize- 
essay  in  the  Norwegian  Academy  on  Free- 
dom of  the  Will,  which  brought  him  the  first 
public  praise.  He  died  on  Sept.  21,  1860. 
See  Lives  by  Zimmerman  and  Wallace. 

Schreiner  (shrl-nSr),  Olive,  whose  pseu- 
donym is  Ralph  Iron,  was  born  about  1860 


in  Basutoland,  South  Africa,  where  hei 
father,  a  German  Lutheran  clergyman,  was 
a  missionary  in  the  service  of  the  London 
Missionary  Society.  Her  mother,  however, 
was  an  English  woman.  In  1894  she  mar- 
ried S.  C.  Cronwright.  In  1883  she  pub- 
lished The  Story  of  an  African  Farm,  a  story 
of  Afrikander  life,  replete  with  simple  but 
forceful  and  fascinating  pictures  of  South 
Africa  and  its  peoples.  Dreams,  An  English 
South  African's  View  of  the  Situation  (1899) 
and  Trooper  Halket  are  other  publications 
of  hers.  Her  husband  and  she  also  are 
joint-authors  of  The  Political  Situation 
(1895).  Her  judgments  as  to  this  and  as 
to  the  Transvaal  difficulties  are  those  of  one 
who,  though  half  English,  appreciates  and 
sympathizes  with  the  native  Dutch  of  South 
Africa.  Her  home  is  at  Hanover,  Cape 
Colony. 

Schubert  (shoo'bert),  Franz  Peter,  a  cele- 
brated musical  composer,  was  born  at 
Vienna,  Jan.  31,  1797.  Before  he  was  11 
years  old  he  was  singing  in  a  church-choir, 
and  was  soon  sent  to  the  chorister's  school  of 
the  court-chapel,  where  he  became  leader  of 
the  school-band.  The  Erl  King,  his  immor- 
tal song,  was  composed  when  only  18,  and 
the  Mass  in  F  while  teaching  in  his  father's 
school  at  Lichtenthal.  In  1819  one  of  his 
songs,  The  Shepherd's  Lament,  was  given  at 
a  concert  at  Vienna,  and  his  comic  operetta, 
The  Twins,  was  produced  at  the  theater 
there.  As  his  songs  became  known,  the 
enthusiasm  with  which  they  were  received 
made  publishers  ready  to  accept  his  manu- 
scripts, and  as  many  as  20  songs  were 
published  in  eight  months.  He  made  a  tour 
with  Vogl  in  1825,  delighting  everyone  with 
the  performance  of  Schubert's  seven  songs 
from  the  Lady  of  the  Lake,  though  the  songs 
were  afterward  sold  for  only  $100.  He  gave 
his  first  and  only  concert  in  Vienna  in  1828, 
which  was  so  successful  as  to  put  the  needy 
composer,  who  had  been  selling  some  of  his 
best  songs  at  a  penny,  beyond  want  for  a 
time.  His  musical  productions  are  very 
numerous,  as  he  wrote  rapidly  and  steadily, 
sometimes  composing  six  or  seven  songs  in 
a  morning.  Everything  he  saw,  heard  or 
read  suggested  a  subject;  one  of  his  piano- 
duets  was  inspired  by  the  song  which  he 
heard  sung  by  a  Hungarian  girl  as  he  passed 
the  kitchen  door,  and  his  Hark!  Hark!  the 
Lark  flashed  over  him  in  a  beer-garden. 
His  songs  are  among  his  finest  work,  Bee- 
thoven, who  saw  them  only  on  his  death- 
bed, saying:  "Surely  Schubert  has  the 
divine  fire."  His  compositions  include 
more  than  500  songs,  ten  symphonies, 
six  masses,  several  operas,  cantatas  and  a 
host  of  sonatas.  He  died  on  Nov.  19,  1828. 
See  Life  by  Frost. 

Schumann  (sh oo'mdn) ,  Robert,  a  German 
musician,  was  born  at  Zwickau  in  Saxony, 
June  8,  1 8 10.  He  began  his  musical  studies 
in  Leipsic,  and  in  his  haste,  besides'  con- 


SCHUMANN-HEINK 


1705 


SCHUYLER 


slant  practicing,  tried  some  mechanical 
means  for  increasing  the  power  of  his  hands, 
which  resulted  in  a  permanent  injury  to  the 
right  hand  and  compelled  him  to  turn  his 
attention  to  composition.  For  ten  years  he 
edited  a  musical  journal,  composing  at  the 
same  time  some  of  his  best  pianoforte  works. 
Mendelssohn's  coming  to  Leipsic  in  1835 
resulted  in  making  it  the  musical  center 
of  Germany,  and  Schumann  at  once  was 
one  of  his  worshipers.  His  last  years,  in 
which  he  produced  some  of  his  best  works, 
as  the  Quintette  for  pianoforte  and  strings, 
Paradise  and  the  Peri,  Genoveva  etc.,  were 
clouded  by  brain-trouble,  ending  in  insanity. 
The  last  two  years  of  his  life  were  spent  in 
a  private  asylum  near  Bonn,  where  he  died 
on  July  29,  1856.  His  wife,  a  fine  pianist, 
labored  incessantly  to  have  his  works  ac- 
knowledged, performing  them  in  the  chief 
cities  of  Europe  with  gratifying  success.  She 
lived  to  see  him  ranked  among  the  great 
composers.  See  Life  by  Wasielewski. 

Schumann-Heink,  Ernestine  (1861),  a 
noted  German  contralto  singer  (family  name 
Roessler),  was  born  at  Lieben,  near  Prague. 
A  pupil  of  Marrietta  Von  Leclair,  with  whom 
she  studied  at  Gratz,  she  afterwards  made 
her  debut  at  Dresden  in  II  Trovatore,  and 
appeared  also  at  Hamburg  and  at  Baireuth, 
where  she  sang  in  opera  and  especially  dis- 
tinguished herself  in  Der  Ring  Des  Nibelun- 
gen.  In  1883  she  married  Hen  Heink,  and 
ten  years  later  she  became  the  wife  of  Paul 
Schumann.  In  1898  Mde.  Schumann-Heink 
came  to  this  country,  where  she  became  a 
favorite,  alike  of  audiences  and  musical 
critics,  for  her  singing  both  in  opera  and  at 
concert. 

Schur'man,  Jacob  Gould,  American  edu- 
cator, president  of  Cornell  University,  was 
born  at  Freetown,  Prince  Edward  Island, 
Canada,  May  22,  1854,  and  was  educated  at 
Acadia  College.  Nova  Scotia,  graduated  at 
London  University,  and  pursued  his  studies 
at  Paris  and  at  Edinburgh,  Scotland.  He 
also  took  special  courses  at  Heidelberg,  Berlin 
and  Gottengen,  and  on  his  return  to  Canada 
became  professor  of  philosophy  and  English 
literature  in  two  of  the  colleges  of  the 
Canadian  maritime  provinces.  In  1886  he 
was  appointed  Sage  professor  of  philosophy 
and  dean  of  Sage  School  in  connection  with 
Cornell  University.  In  1892  he  became 
president  of  Cornell,  and  at  the  same  time 
edited  The  Philosophical  Review  and  The 
School  Review.  In  January,  1899,  he  was 
nominated  by  President  McKinley  as  chair- 
man of  the  Philippine  commission,  and  given 
temporary  leave  of  absence  from  Cornell. 
He  is  the  author  of  Kantian  Ethics,  Ethics  of 
Evolution,  The  Ethical  Import  of  Darwinism, 
Belief  in  Cod,  Agnosticism  and  Religion,  The 
Genesis  of  the  Critical  Philosophy,  Philippine 
Affairs  and  Retrospect  and  Outlook. 

Schurz,  Carl,  was  born  in  Liblar,  Ger- 
many, near  Cologne,  March  a,  1829.  His 


father  was  the  schoolmaster  of  the  village 
and  was  eager  to  give  his  boy  as  good  an 
education  as  his  frugal  means  would  allow. 
He  attended  the  gymnasium  at  Cologne,  and, 
though  compelled  for  financial  reasons  to 
leave  before  graduation,  he  succeeded  in 
gaining  entrance  at  the  University  of  Bonn 
at  17.  While  at  Bonn  he  came  under  the 
influence  of  Gottfried  Kinkel,  a  professor  of 
literature  and  rhetoric,  who  was  earnestly 
devoted  to  the  revolutionary  movement  of 
Europe.  Under  his  influence  he  took  part 
in  the  German  revolutionary  movement  of 
1848.  When  this  collapsed,  Kinkel  was  con- 
demned to  life-imprisonment  at  hard  labor, 
and  Schurz  very  narrowly  escaped  and  con- 
cealed himself  in  Switzerland.  Schurz  could 
not  rest  until  he  had,  by  an  almost  un- 
equalled feat  of  daring  and  skill,  liberated 
his  former  instructor.  He  then  fled  to  Eng- 
land where  he  remained  for  a  short  time, 
afterwards  going  to  France.  He  kept  in 
close  touch  with  the  revolutionary  move- 
ment, and  was  a  personal  friend  of  Mazzini 
and  Kossuth.  In  1852  he  came  to  America, 
and  for  fifty  years  played  an  important  r61e 
in  American  political  affairs.  He  was  an 
officer  in  the  Union  army,  and  in  recogni- 
tion of  his  worth  Lincoln  made  him  ambas- 
sador to  Spain.  He  soon  resigned,  however, 
to  take  a  more  active  part  in  the  war.  He 
was  promoted  to  major-general  and  took 
part  in  the  battles  of  Second  Bull  Run, 
Chancellorsville,  Gettysburg  and  Chatta- 
nooga. He  entered  journalism  after  the  war 
and  in  this  field  won  great  distinction.  Mr. 
Schurz  was  editor  of  The  New  York  Even-ing 
Post  and  a  contributor  to  Harper's  Weekly. 
He  was  senator  from  Missouri  (1869-1875) 
and  secretary  of  the  interior  during  Hayes' 
administration  (1877-81),  and  always  was  an 
ardent  supporter  of  the  Republican  party 
until  it  began  to  take  up  what  seemed  un- 
democratic principles.  Mr.  Scharz  always 
was  a  strong  supporter  of  Civil  Reform,  and 
w  s  made  president  of  the  National  Civil 
Service  Reform  League  from  1892  to  1901. 
After  the  Spanish  War  he  was  one  of  the 
strongest  opponents  of  the  imperialist  policy. 
As  a  political  orator  he  exerted  great  influ- 
ence. Most  important  among  his  publica- 
tions are  his  Life  of  Lincoln,  tienry  Clay  in 
the  American  Statesmen  Series,  Eulogy  on 
Charles  Sumner  and  his  Autobiography.  His 
death  occurred  on  May  14,  1906. 

Schuyler  (skt'ler),  Philip  John,  an  Amer- 
ican general,  was  born  at  Albany,  N.  Y., 
Nov.  22,  1733.  He  served  in  the  French  and 
Indian  War,  was  a  member  of  the  colonial 
assembly  from  1768  and  of  the  continental 
congress  of  1775,  and  one  of  the  first  four 
major-generals  of  the  Revolutionary  army. 
He  was  preparing  to  invade  Canada  as  head 
of  the  northern  department  of  New  York, 
when  his  health  obliged  him  to  give  up  the 
command  to  General  Montgomery,  and  in 
1779  he  resigned  his  office,  though  remaining 
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one  of  Washington's  most  trusted  advisers. 
He  made  treaties  with  the  Six  Nations,  and 
was  state  senator  for  13  years,  United  States 
senator  for  two  terms  and  surveyor-general 
of  the  state  from  1782.  He  was  one  of  the 
leaders  of  the  Federal  party  in  New  York, 
and  helped  to  prepare  the  state's  code  of  laws. 
He  died  at  Albany,  Nov.  18,  1804.  See  Life 
by  Lossing  and  Philip  Schuyler  by  Schuyler. 

Schuylkill  (skol'kiF),  a  river  of  Pennsyl- 
vania, rising  in  the  coal-region  near  Potts- 
ville  and  flowing  130  miles  southeast  into  the 
Delaware  at  Philadelphia,  to  which  it  fur- 
nishes its  water-supply.  Coal-barges  ascend 
the  river  by  the  help  of  dams  and  locks. 

Schwatka  (shwot'ka),  Frederick,  an 
American  arctic  explorer,  was  born  at  Galena 
111.,  Sept.  29,  1849,  and  died  at  Portland, 
Oregon,  Nov.  2, 1892.  In  1871  he  graduated 
from  West  Point,  receiving  a  commission  as 
lieutenant  of  cavalry  in  the  United  States 
army,  which  he  resigned  in  1884.  Early  in 
his  career  he  became  interested  in  arctic 
exploration  and  in  the  fate  of  Sir  John 
Franklin.  In  1878  he  joined  an  expedition 
for  King  William's  Land.  This  party  re- 
turned two  years  after,  having  discovered 
and  interred  many  of  the  skeletons  of  Frank- 
lin's crew  and,  in  some  degree,  solved  the 
mystery  of  that  explorer's  fate,  bringing 
home  interesting  relics  of  Franklin's  outfit. 
On  this  expedition  the  party  made  a  sledge- 
journey  of  over  3,250  statute  miles  —  the 
longest  on  record.  Later  Schwatka  explored 
the  course  of  the  Yukon  in  Alaska,  and  in 
1886  he  commanded  the  New  York  Times 
Alaskan  expedition  and  ascended  Mt.  St. 
Elias  7,200  feet.  He  sought  also  in  northern 
Mexico  for  remains  of  Aztec  civilization.  He 
published  Along  Alaska's  Great  River,  A 
Nimrod  of  the  North,  Children  of  the  Cold, 
The  Franklin  Search  etc.  See  Gilder's 
Schwatka's  Search. 

Sci'ence.  To  know  a  truth  in  its  relation 
to  other  truths  is  to  know  it  scientifically. 
For  example,  when  one  understands  that  the 
change  of  night  and  day  depends  upon  the 
apparent  daily  motion  of  the  sun,  he  has 
mastered  a  scientific  truth  which  thinking- 
minds  have  known  from  time  immemorial. 
By  summing  up  e very-day  experiences  like 
this  man  has  been  led  to  the  belief  that 
natural  events  follow  each  other  in  an  orderly 
and  connected  way.  To  investigate  this 
orderly  connection  is  the  aim  of  all  science. 
The  method  in  use  is  called  the  scientific 
method,  and  is  that  of  observation  and  ex- 
periment. In  this  way  great  laws  are  de- 
duced, or  thought  to  be  deduced,  for  history 
shows  that  the  scientific  beliefs  of  one  age 
are  time  and  again  overthrown  by  the 
scientific  discoveries  of  a  later  age.  Great 
principles  which  lie  at  the  foundation  of  all 
science  have,  however,  been  certainly  deter- 
mined, and  especially  have  great  advances 
in  scientific  knowledge  been  made  in  the  last 
century.  The  different  divisions  of  science 


have  been  grouped  in  different  ways  by 
Comte,  Herbert  Spencer  and  others.  The 
most  general  division  is  into  physical  sciences, 
which  have  to  do  with  matter  and  force; 
biological  sciences,  which  consider  the  laws  of 
life;  and  psychical  sciences,  which  deal  with 
the  phenomena  of  the  mind.  Religion,  agri- 
culture, politics  and  art"  as  truly  are  sciences 
as  are  geology  and  astronomy.  But  science 
is  often  used  popularly  to  mean  the  physical 
sciences  alone.  See  Jevons'  Principles  of 
Science. 

Scil'Iy  Islands,  a  group  on  the  south- 
western coast  of  England,  27  miles  south- 
west of  Land's  End_.  There  are  six  large  and 
about  30  smaller  islands,  and  many  rocks 
and  ledges.  Tin  is  found  in  small  quantities. 
Athelstan  conquered  the  islands  in  938,  and 
put  some  monks  on  Tresco,  where  are  still 
seen  the  ruins  of  their  abbey.  Queen  Eliza- 
beth leased  the  islands  to  Sir  Francis  Godol- 
phin,  in  whose  family  they  remained  for 
250  years.  The  star-castle  on  St.  Mary's 
island  was  built  by  him,  and  the  village  of 
Dolphin  on  Tresco  owes  its  name  to  the 
family.  In  1834  they  were  leased  to  Augus- 
tus John  Smith  and  in  1872  to  his  nephew. 
There  are  lighthouses  on  several  of  the 
islands,  but  wrecks  were  formerly  common, 
one  of  the  most  noted  being  that  of  Sir 
Cloudesley  Shovel's  fleet  in  1707,  when  2,000 
men  were  drowned.  The  principal  industry 
is  the  cultivation  of  the  narcissus  and  other 
lilies,  100  tons  of  flowers  being  shipped  in  a 
single  spring.  The  mackerel-fishing  in  May 
and  June  is  extensive,  a  daily  steamer  carry- 
ing away  a  cargo  of  100,000  fish.  See 
White's  Week  in  the  Isles  of  Scilly. 

Sciop'ticon.     See  MAGIC-LANTERN. 

Scioto  (si-o'to),  a  river  in  southern  Ohio. 
It  rises  in  the  northwest  of  the  state,  flow- 
ing east  and  south  to  the  Ohio,  which  it 
enters  at  Portsmouth.  It  is  300  miles  long, 
and  is  a  feeder  of  the  Ohio  and  Erie  Canal. 

Scipio  (sip'i-o) ,  Publius  Cornelius,  called 
Africanus  Major,  a  Roman  soldier,  was  born 
in  237  B.  C.  He  saved  his  father's  life  at 
the  battle  of  Ticinus  (218)  and  was  also  in 
service  at  Cannae.  He  was  so  popular  that 
he  was  elected  to  the  Roman  office  of  adile 
before  he  was  of  legal  age,  and  was  chosen 
a  "general  extraordinary"  for  Spain  by  ac- 
v,!^mation,  a  choice  which  his  victories  in 
that  country,  which  gave  the  whole  state  to 
the  Romans,  proved  wise.  He  succeeded  in 
having  the  war  carried  into  Africa,  thus 
compelling  Hannibal  to  leave  Italy,  and  de- 
feated him  at  Zama,  Oct.  19,  202,  thus  end- 
ing the  long  struggle  between  Rome  and 
Carthage.  He  was  received  in  triumph  at 
Rome,  the  title  of  Africanus  given  and  the 
positions  of  consul  and  dictator  for  life 
offered,  which  he  refused.  With  his  brother 
he  won  the  great  victory  of  Magnesia  over 
Antiochus,  and  when  his  brother  was  prose- 
cuted for  receiving  bribes  from  Antiochus 
and  condemned,  he  rescued  him  from  prison. 
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Later,  charges  were  brought  against  Scipio 
himself,  which  he  did  not  deign  to  notice, 
but  on  the  first  day  of  his  trial  told  the 
story  of  his  victories,  and  on  the  second  day 
reminded  the  people  that  it  was  the  anni- 
versary of  the  battle  of  Zama  and  a  time  to 
give  thanks  to  the  immortal  gods  In  the 
popular  excitement  that  followed  the  prose- 
cution was  ended.  His  daughter  was  Cor- 
nelia, the  mother  of  the  Gracchi.  He  died 
at  his  country  seat  in  Campania  about 
183  B.  C. 

Scipio,  Publius  Cornelius,  called  Afri- 
canus  Minor,  was  born  185  B.  C.  He  was 
the  son  of  Lucius  .^Emilius  Paulus,  the  con- 
queror of  Macedon,  but  was  adopted  by 
Publius  Scipio,  a  son  of  the  great  Scipio. 
He  fought  with  his  father  at  Macedon,  went 
to  Spain  as  military  tribune,  and  in  149  B.  C. 
laid  siege  to  Carthage.  He  was  elected  con- 
sul in  147.  In  146  he  took  Carthage  by 
storm,  and  obeyed  with  sorrow  the  harsh 
order  of  the  senate  to  raze  it  to  the  ground 
and  plow  its  site.  As  he  gazed  on  the  ruin, 
the  thought  of  the  possible  destruction  of 
Rome  flashing  over  him,  he  quoted  the 
words  of  the  Iliad:  "The  day  shall  come 
when  sacred  Troy  shall  perish,  and  Priam 
and  his  people  shall  be  slain."  In  142  he 
was  censor,  in  139  an  ambassador  to  Egypt 
and  Asia,  and  in  134  he  was  re-elected  con- 
sul. The  contests  in  Spain  tried  the  best 
skill  of  the  Roman  generals,  until  in  134 
Scipio  was  sent  to  Spain,  and,  after  an  eight 
months'  siege  of  Numantia,  destroyed  the 
city.  In  the  political  troubles  at  Rome 
Scipio  angered  the  reform  party  by  inter- 
fering for  the  Latins  whose  lands  were  being 
seized  in  the  haste  to  carry  out  a  new 
measure,  and  he  was  found  dead  in  bed  in 
129  B.  C.,  doubtless  murdered  by  some 
member  of  the  party. 

Sclerenchyma  (skU-ren'}&-ma)  (in  plants), 
a  tissue  whose  cells  have  walls  uniformly 
thickened.  These  cells  usually  are  more  or 
less  elongated,  and  a  common  form  is  fibrous. 
Sclerenchyma  is  a  mechanical  supporting 
tissue  and  is  generally  developed  wherever 
strength  is  needed.  It  is  very  commonly 
associated  with  the  vessels,  forming  the  so- 
called  fibers  of  the  fibrovascular  bundles.  It 
is  also  frequently  developed  in  the  cortex, 
either  in  strands  or  in  bands. 

Scol'lard,  Rt.  Rev.  D.  J.,  Bishop  of  Sault 
Ste.  Marie,  was  born  in  Ennismore,  Ontario, 
Nov.  4th,  1862.  He  entered  St.  Michael's 
College,  Toronto,  in  November  of  1882;  was 
class-leader  during  his  whole  classical  course, 
taking  Elmsley  Scholarship  in  1885  and 
Campbell  Classical  Medal  in  1886;  and  grad- 
uated with  honors  in  1887.  He  entered 
Sulpician  Grand  Seminary  at  Montreal  in 
September,  1887,  became  bachelor  of  divin- 
ity in  1889  and  obtained  the  degree  of 
licentiate  in  sacred  theology  in  1890,  and 
graduated  in  December,  1890.  He  was  or- 
dained on  December  2ist,  1890,  appointed 


assistant-priest  at  St.  Peter's  Cathedral, 
Peterboro,  Ontario,  in  1891,  and  made 
bishop's  secretary  and  chancellor  of  the 
diocese  of  Peterboro  in  April,  1893.  He 
was  appointed  pastor  of  St.  Mary's  Church, 
North  Bay,  Feb.  i6th,  1896,  and  was  in 
charge  of  this  parish  until  appointment  as 
bishop  of  the  new  [diocese  of  Sault  Ste. 
Marie  on  Sept.  2ist,  1904.  He  was  conse- 
crated bishop  on  Feb.  24th,  1905. 

Scone  (skoon),  a  town  in  Scotland,  two 
miles  north  of  Perth,  on  Tay  River,  cele- 
brated as  the  place  where  the  Scottish  kings 
were  crowned  from  1153  to  1458.  The  Stone 
of  Destiny,  on  which  the  kings  were  seated, 
was  carried  off  in  1296  by  Edward  I.  See 
Urquhart's  History  of  Scone. 

Scor'pion,  the  common  name  for  any 
member  of  the  natural  order  of  jointed 
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animals  called  Scorpionida.  These  animals 
are  united  into  a  class  with  the  spiders. 
They  have  long,  slender  bodies  and  resemble 
in  a  general  way  the  small  lobster.  The 
head  and  thorax  are  joined  into  a  single 
division,  but  the  long  abdomen  is  plainly 
jointed.  It  is  divided  into  two  portions :  a 
broad  part  of  seven  joints  and  a  more 
slender,  tail-like  part  with  five  joints.  The 
latter  is  terminated  by  a  sting,  and  is  car- 
ried arched  over  the  back  of  the  animal. 
The  thorax  bears  four  pairs  of  walking-legs. 
The  most  prominent  appendages  are  the 
pedipalps,  which  extend  forward  and  end 
in  broad  claws.  Scorpions  are  restricted  to 
warm  countries.  They  range  in  length  from 
two  to  eight  inches.  Small  kinds  are  com- 
mon in  the  southern  portion  of  the  United 
States.  During  the  day  they  lie  concealed 
under  stones  and  in  holes,  but  they  are  active 
at  night.  Their  food  is  insects,  spiders  and 
other  small  animals.  They  are  able  to 
inflict  a  severe  wound  with  their  sting,  but 
it  is  rarely  if  ever  fatal. 

Scot'Iand  is  one  of  the  political  divisions 
forming  the  British  Empire,  and  is  the 
northern  part  of  Great  Britain,  surrounded 
by  the  ocean  on  all  sides  except  the  south, 
where  it  touches  England.  It  is  274  miles 
long  and  from  24  to  146  miles  wide,  includ- 
ing 29,796  square  miles,  which  makes  it 
about  as  large  as  Indiana.  The  coast  of 
3,000  miles  is  deeply  indented,  so  that  very 
few  places  are  more  than  40  miles  from  the 
sea,  and  there  are  186  islands,  mostly  in  the 
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Hebrides,  Orkney  and  Shetland  groups. 
Solway  Firth,  Liddel  and  Tweed  Rivers  and 
Cheviot  Hills  separate  Scotland  from  Eng- 
land. The  rivers,  flowing  mostly  to  the 
sea,  are  not  large,  the  Clyde  of  106  miles 
being  the  longest.  The  Tweed,  Forth,  Tay 
and  Dee  are  well-known,  as  are  also  the 
beautiful  fresh-water  lakes  of  Loch  Lomond, 
Loch  Katrine,  Loch  Leven  etc.  The  division 
of  the  country  into  Highlands  and  Lowlands 
is  rather  a  division  of  race  than  of  country, 
for,  though  the  Highlands  include  the  more 
mountainous  parts  of  the  country,  they  have 
rich,  level  tracts,  while  there  is  hardly  any 
part  of  the  Lowlands  without  mountains. 
The  Highlands  are  that  part  of  the  north 
and  northwest  of  Scotland  where  the  Celtic 
language  and  customs  still  linger,  and  include 
the  Hebrides,  but  not  the  Orkneys  and  Shet- 
lands,  where  the  people  are  of  Norwegian 
origin.  There  are  nearly  200  mountain- 
peaks  in  Scotland  over  3,000  feet  in  height, 
the  highest  being  Ben  Nevis,  4,406  feet.  The 
northern  Highlands,  the  Grampians  and  the 
Cheviot  Hills,  with  their  beautiful  glens  and 
mountain  lakes  make  the  famous  scenery  of 
Scotland.  The  nearness  of  the  ocean  tem- 
pers the  climate,  so  that  the  thermometer 
rarely  falls  to  zero  in  winter  or  rises  above 
80°  in  summer.  The  animals  and  plants  re- 
semble those  of  England.  About  half  of  the 
birds  are  waterbirds,  and  fish,  especially 
shellfish,  abound.  The  country  is  not  well- 
adapted  to  agriculture,  because  of  its  cool 
summers,  late  springs  and  heavy  rains,  but 
it  is  carried  on  with  great  care  and  the  use 
of  the  most  improved  methods;  and  in  the 
wildest  mountain-regions  sheep  graze.  The 
fisheries  form  an  important  industry,  espe- 
cially the  salmon,  herring,  cod  and  ling.  The 
salmon  is  so  abundant  that  before  it  was 
sent  to  England  in  large  quantities,  servants 
used  to  make  a  condition  that  they  should 
not  be  fed  upon  it  more  than  three  times  a 
week.  The  principal  minerals  are  coal,  iron 
known  in  the  United  States  as  Scotch  pig, 
lead,  granite,  sandstone  and  other  fine  build- 
ing-stones. The  linen,  cotton  and  wool 
manufactures  are  large,  and  there  are  silk, 
hemp,  hosiery,  hats,  leather  and  soap  fac- 
tories and  large  breweries  and  shipyards. 

Scotland,  since  its  union  with  England, 
sends  16  peers  to  the  house  of  lords  and 
elects  72  members  to  the  house  of  commons. 
It  has  its  own  courts  and  its  state  religion, 
which  is  Presbyterian.  Its  common-school 
system,  going  back  to  1695,  made  the  Scot- 
tish people  of  the  i8th  century  the  best 
educated  in  Europe.  There  are  four  univer- 
sities, Glasgow,  Aberdeen,  Edinburgh  and 
St.  Andrews. 

The  early  inhabitants  were  the  Picts,  a 
collection  of  Celtic  tribes,  and  by  the  Ro- 
mans the  country  was  called  Caledonia.  The 
Scots  were  a  tribe  from  Ireland,  then  called 
Scotia,  who  settled  on  the  western  coast  of 
Caledonia,  and  the  kingdom  of  the  Picts  and 


Scots  seems  to  have  been  first  called  Scot- 
land in  the  xoth  century.  There  are  38 
Pictish  kings  mentioned  in  early  Scotch  his- 
tory. The  Saxons  settled  in  the  lowlands 
in  449,  and  one  of  their  leaders,  Edwin, 
founded  Edinburgh  (Edwin's  burgh).  The 
introduction  of  Christianity  into  Scotland 
by  Irish  missionaries  dates  back  to  the  6th 
century.  In  the  9th  century  the  Scots  be- 
came the  leading  power  in  the  country,  and 
the  government  was  in  the  hands  of  Prince 
Kenneth  Macalpin.  The  first  great  battle 
of  Scottish  princes  on  English  soil  was  fought 
in  937  between  Constantino  their  king, 
aided  by  tae  Danes,  and  Saxon  King  Athel- 
stan.  During  the  reign  of  Malcolm,  the  son 
of  Constantine,  Edmund,  king  of  England, 
restored  to  that  prince  a  part  of  the  Cam- 
brian kingdom,  which  Edmund  had  wrested 
from  the  Britons,  and  this  grant  was  the 

Eretext  for  the  claim  of  homage  from  the 
cottish  rulers,  made  by  the  English  kings 
for  so  many  years.  Malcolm  II,  Duncan 
and  Macbeth,  a  usurper,  the  next  three  kings 
of  Scotland,  are  well-known  through  Shakes- 
peare's tragedy.  Malcolm  III  defeated  Mac- 
beth in  1057.  His  wife  was  Margaret,  the 
sister  of  Edgar,  the  Atheling  of  England,  and 
her  influence  and  that  of  his  own  life  in 
England  led  to  the  introduction  of  English 
customs;  while  the  tyranny  of  William  the 
Conqueror  drove  large  numbers  of  the  Sax- 
ons into  Scotland.  The  three  sons  of  Mal- 
colm who  succeeded  him,  Edgar,  Alexander 
and  David,  continued  their  father's  policy; 
David  was  to  Scotland  what  Arthur  was  to 
Britain.  He  established  Norman,  English 
and  French  colonies,  introduced  a  system  of 
written  law,  and  placed  the  religion  of  the 
country  on  a  new  basis,  providing  for  the 
support  of  the  clergy  and  the  building  of 
churches.  His  grandsons,  Malcolm  IV  and 
William  the  Lion,  and  Alexander  II,  the  son 
of  William,  bring  the  list  of  Scottish  kings 
to  Alexander  III,  one  of  the  ablest  and  best 
of  their  rulers.  His  sudden  death  in  1286 
ended  the  period  of  Scotland's  prosperity 
that  had  lasted  for  400  years.  The  struggle 
for  the  succession  between  Balliol  and  Bruce 
and  the  ambition  of  Edward  I  of  England, 
who  had  conquered  Wales,  to  add  Scotland 
to  his  kingdom,  brought  in  the  series  of 
conflicts  under  Wallace  and  Bruce,  ending 
in  the  battle  of  Bannockburn. 

Robert  I  (Robert  Bruce)  was  succeeded 
by  David,  his  infant  son,  and  his  grandson 
Robert,  who,  as  Robert  II,  heads  the  list  of 
the  Stuart  sovereigns  of  Scotland,  which 
numbers  fourteen;  an  unfortunate  race,  in- 
cluding Robert  II;  Robert  III,  who  died  of 
grief,  with  his  older  son  murdered  and  his 
younger*  son  an  English  captive;  James  I, 
for  eighteen  years  a  prisoner  in  England  and 
finally  murdered;  James  II,  killed  in  battle; 
James  III,  murdered  with  his  son  in  rebellion 
against  him;  James  IV,  killed  at  Flodden; 
James  V,  who  died  broken-hearted  at 
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rout  of  Sol  way  Moss;  Mary,  twice  a  widow 
and  twenty  years  a  captive,  beheaded  at 
Fotheringay  Castle;  and  James  YI  of  Scot- 
land and  I  of  England.  The  ferds  of  the 
powerful  nobles  of  Scotland  and  the  struggles 
with  England  kept  the  country  in  a  state 
of  turmoil.  In  1503  James  IV  married  Mar- 
garet of  England  which  finally  resulted  in 
the  Union  of  the  two  kingdoms.  Under 
James  V  reli  ious  struggles  added  to  the 
troubles  of  the  country,  and  James  VI  be- 
came king  of  England  on  the  death  of  Eliza- 
beth in  1603. 

The  Scotch  parliament  met  for  the  last 
time  in  1 706.  The  leading  statesmen  of  both 
Scotland  and  England  felt  that  nothing  but 
a  complete  union  of  the  two  countries  would 
bring  about  permanent  peace,  and,  though 
opposed  by  a  majority  of  the  people,  the 
Scottish  parliament  passed  the  Act  of  Union 
on  Jan.  16,  1707.  The  union  was  unpopular 
in  Scotland  for  many  years,  but  with  the  evi- 
dent prosperity  of  the  country  under  the 
new  arrangement  discontent  gradually  dis- 
appeared; though  Scotland  and  England  are 
still  two  countries,  and  a  Scot  abroad,  if 
asked  if  he  is  an  Englishman,  will  seldom 
answer  "yes."  The  Gaelic  language  used  in 
the  west  and  north  of  Scotland  is  a  Celtic 
dialect,  while  the  Lowland  Scotch  is  a  form 
of  the  Saxon,  being  the  same  as  the  northern 
English  of  Northumbria.  The  dialects  are 
many,  classed  as  Border  Scotch,  Central 
Scotch  and  Northeastern  Scotch.  The  chief 
cities  of  Scotland  are  Edinburgh  the  capital 
(population  355,366),  Glasgow  (872,021), 
Dundee,  Aberdeen,  Lei th,  Paisley  and  Green  - 
ock.  Population  4,759,445.  See  BRUCE, 
ENGLAND,  GREAT  BRITAIN  and  MARY  STUART. 
See  Scotland  under  Early  Kings,  by  Robert- 
son; Scotland  as  It  Was  and  as  It  Is,  by 
Argyll ;  Scotland  from  the  Earliest  Century  to 
the  Present  Time,  by  Mackintosh. 

Scot'tish  Literature.  See  LITERATURE, 
ENGLISH. 

Scott,  Captain  Robert  F.,  of  the  British 
navy,  commanded  two  expeditions  to  the 
South  Pole.  He  successfully  reached  the 
Pole  with  four  companions  January  18, 
1912,  and  there  found  Amundsen's  tent  and 
records  (See  POLAR  EXPLORATION).  On  the 
return  journey  with  his  three  surviving 
companions,  he  perished  in  a  blizzard. 
With  his  body  was  found  his  diary  in  which 
he  recorded  their  misfortunes,  and  asked 
his  countrymen  to  provide  for  their  de- 
pendents. All  were  pensioned  by  parlia- 
ment, and  Captain  Scott's  wife  given  the 
title  of  "Lady  Scott." 

Scott,  Duncan  Campbell,  was  born  in 
1862,  educated  at  Staastead  College 
(Quebec),  and  joined  the  Canadian  Civil 
Service  at  Ottawa  in  1879  and  quickly  re- 
ceived promotion.  His  short  stories  and 
poems  have  appeared  in  the  best  magazines. 
He  is  an  editor  of  historical  biographies 
now  being  published. 


SIR    WALTER    SCOTT 


Scott,  Sir  Walter,  the  Scottish  novelist, 
was  born  at  Edinburgh,  Aug.  15,  1771.  He 
became  lame  as 
the  result  of  a 
fever  whon  an  in- 
fant. At  Edin- 
burgh University, 
where  he  studied, 
he  declined  t  o 
learn  Greek, which 
he  regretted  in  his 
later  years.  He 
studied  law,  and 
as  a  lawyer's  clerk 
superintend- 
ing  the  removal 
of  a  family  who 
had  not  paid  their 
rent  he  first  en- 
tered the  High- 
lands. His  first 
publication  was  rhymed  versions  of  ballads 
by  Burger  (1796).  The  first  two  volumes 
of  The  Border  Minstrelsy,  for  which  he  had 
been  preparing  himself  by  gathering  legends 
and  hunting  up  old  ballads  for  nearly  ten 
years,  appeared  in  1802.  The  Lay  of  the 
Last  Minstrel,  begun  as  a  ballad,  published 
in  1805,  made  him  very  popular;  Marmion 
followed  in  1808;  and  in  1810  came  The 
Lady  of  the  Lake.  He  was  now  offered  the 
place  of  poet-laureate,  but  declined  in  favor 
of  Southey.  His  first  novel,  Waverley,  was 
begun  in  1805,  but  laid  aside  until  1814, 
when  he  wrote  the  last  two  volumes  in  three 
weeks.  Guy  Mannering,  "the  work  of  six 
weeks,"  and  The  Antiquary  followed,  all 
"by  the  Author  of  Waverley,"  as  Scott's 
authorship  was  not  known.  They  were 
very  popular,  and  in  wonderfully  quick 
succession  followed  Rob  Roy,  Old  Mortality, 
The  Heart  of  Midlothian,  Ivanhoe  and  the 
rest  of  the  world-famous  stories.  His  pur- 
chase of  Abbotsford,  the  sums  spent  on  its 
improvement  and  his  generous  hospitality 
and  liberality,  especially  to  poor  writers, 
had  used  up  his  large  receipts  from  his 
writings.  The  failure  of  both  the  firms 
that  published  his  works,  in  one  of  which 
he  had  been  a  secret  partner,  placed  Scott 
heavily  in  debt.  His  friends  offered  help 
and  his  creditors  a  compromise,  but  he  de- 
clined both,  and  at  55  bravely  undertook 
to  pay  off  a  debt  of  $700,000  by  his  pen. 
He  wrote  14  hours  a  day,  producing  his 
Life  of  Bonaparte,  several  series  of  Tales  of 
a  Grandfather  from  Scottish  history  and 
Woodstock.  At  a  public  dinner  in  Edin- 
burgh in  1826  he  made  himself  known  as 
the  author  of  the  Waverley  Novels;  which 
the  public  had  already  discovered,  and 
he  afterwards  furnished  notes  and  prefaces 
for  a  new  edition.  But  his  excessive  labors 
brought  on  symptoms  of  paralysis,  and  he 
sailed  to  Italy  for  rest,  everywhere  receiving 
the  honors  due  to  his  literary  fame.  His 
failing  strength  warned  him  of  the  end, 
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and  he  begged  to  be  taken  back  to  his  be- 
loved Tweed.  He  reached  Abbotsford, 
where  he  died  on  Sept.  21,  1832.  In  the 
last  moments  of  consciousness  he  turned  to 
the  window  for  a  last  look  at  the  Tweed, 
and  then  said:  "To-night  I  shall  know  all." 
At  his  death  over  $500,000  of  his  debts  had 
been  paid,  and,  soon  after,  the  copyrights  of 
his  novels  brought  in  sufficient  to  pay  the 
last  dollar.  His  novels  have  been  translated 
into  almost  every  civilized  language.  He 
was  buried  at  Dryburgh  Abbey,  and  a 
Gothic  temple  was  built  to  his  memory  at 
Edinburgh.  See  Life  by  Lockhart;  Journal 
by  himself;  and  Scott,  in  the  English  Men  of 
Letters  Series,  by  R.  H.  Hutton. 

Scott,  Winfield,  an  American  general, 
was  born  at  Petersburg,  Va.,  June  13,  1786. 
He  studied  at  William  and  Mary  College, 


WINFIELD  SCOTT 

and  first  became  a  lawyer,  but  in  1808  en- 
tered the  army  as  captain.  In  the  War  of 
1812  he  was  sent  to  the  Canadian  border, 
where  ^  he  fought  at  Queenston  and  at 
Lundy's  Lane,  being  taken  prisoner  at 
Queenston,  but  was  soon  exchanged  and 
was  wounded  in  both  the  battles,  having 
two  horses  shot  under  him  at  Lundy's 
Lane.  He  was  made  a  major-general  for 
his  services,  receiving  also  the  thanks  of 
Congress.  His  services  were  helpful  in  pre- 
serving peace  during  the  nullification 
troubles  in  South  Carolina,  where  he  com- 
manded the  Federal  forces  at  Charleston 
Harbor,  and  also  in  the  disputes  about  the 
border  of  Maine  in  1839.  As  commander- 
in-chief  of  the  United  States  army,  which 
office  he  held  from  1841,  he  took  command 
of  the  invasion  of  Mexico  in  1847.  He  cap- 
tured Vera  Cruz,  and  defeated  Santa  Anna  at 
Cerro  Gordo,  taking  Jalapa  and  Puebla. 
The  battles  of  Contreras  and  Churubusco 
might  have  been  followed  by  the  taking  of 
the  capital,  but  an  effort  was  made  to  nego- 
tiate a  treaty.  The  castle  of  Chapultepec 


was  taken  by  storm,  and  on  Sept.  14,  1847, 
Scott's  army  marched  into  the  City  of 
Mexico,  where  he  commanded  until  the 
treaty  of  peace  was  signed  in  February, 
1848.  He  was  a  candidate  for  the  presi- 
dency in  1852,  but  failed  of  election.  At 
the  beginning  of  the  Civil  War  he  was  in 
charge  of  the  army,  but  soon  yielded  his 
position  to  younger  and  stronger  men.  He 
died  at  West  Point,  May  29,  1866.  Excep- 
tionally competent  military  men  rank  him 
highly  as  a  general.  See  Life  by  Mansfield 
and  Memoirs  by  himself. 

Scran'ton,  Pa.,  a  city  on  Lackawanna 
River,  is  144  miles  northwest  of  New  York. 
It  is  a  substantially  built  city  and  the 
third  in  size  in  the  state.  Its  prosperity 
is  largely  due  to  its  situation  in  the  anthra- 
cite region,  which  gives  it  an  immense  coal- 
trade  and  a  large  business  in  mining-sup- 
plies. It  has  many  and  various  industries 
which  furnish  employment  for  30,000  peo- 
ple. There  are  great  iron  and  steel  fac- 
tories, which  produce  locomotives,  boilers, 
machinery  and  tools,  besides  many  silk- 
mills,  which  give  Scranton  second  place  in 
the  United  States  in  this  line.  The  large 
foreign  _  population  is  principally  engaged 
in  mining.  Much  attention  is  given  to 
school-work,  and  for  this  purpose  there  is 
an  annual  expenditure  of  half  a  million 
dollars.  There  are  more  than  40  public- 
school  buildings,  two  high  schools  and  one 
manual-training  school.  Scranton  has  ten 
colleges  and  academies,  five  public  libraries 
and  many  beautiful  churches.  It  has  three 
electric  lines  and  excellent  railroad  facilities, 
having  the  services  of  five  railroads.  Popu- 
lation 129  867. 

Screanfer,  a  class  of  South  American 
birds  most  nearly  resembling  ducks  and 
geese.  The  horned  screamer,  found  in 
Brazil  and  Guiana,  is  about  as  large  as  a 
turkey  and  blackish  brown  in  color,  with 
a  long,  slender  horn  on  the  head.  It  lives 
in  swamps,  eating  the  leaves  and  seeds  of 
water-plants.  The  crested  screamer  has  no 
horn,  but,  instead,  a  bunch  of  tall  feathers. 
The  name  is  given  beauseof  its  loud,harsh_cry. 

Screw,  a  simple  mechanical  device  for 
transforming  a  motion  of  rotation  into  one 
of  translation.  An  external  or  ordinary 
screw  is  made  by  cutting  a  spiral  groove  on 
the  surface  of  a  cylinder;  an  internal  screw, 
generally  called  a  nut,  is  made  by  cutting 
a  similar  groove  on  the  inside  surface  of  a 
cylinder.  The  elevation  of  metal  adjoining 
this  groove  is  called  the  thread  of  the  screw. 
When  the  nut  is  slipped  over  the  screw  and 
held  so  that  it  cannot  rotate,  and  the  screw 
is  placed  in  bearings  so  that  it  cannot  be 
translated,  it  is  evident  that  for  every  turn 
of  the  screw  the  nut  must  advance  along 
the  axis  of  the  screw  by  a  definite  amount. 
The  amount  of  this  advance  is  called  the 
pitch  of  the  screw.  The  arrangement  just 
mentioned  forms  the  most  accurate  median- 
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ON  this  page  we  pass  to  mod 
ern     sculpture. 
What  an  inspir- 
ing note  we  have  in  this 
beautiful      "Laughing 
Boy"    by   Donatello — a   perfect 
type  of  the  happy  childhood  at 
which  modern  education,  among 


other   things,   aims.      The   original 
is  in  Florence. 


The  Lorenzo  de 
Medici  is  also  called 
;'The  Thinker."  Compare  this 
cultivated,  aristocratic  noble- 
man with  Rodin's  "The  Think- 
er"— primitive  man  gazing  at 
his  descendants  in  Dante's  "In- 
ferno." How  far  man  has 


Thistle  Print,  Detroit  Publishing  Co. 

Lorenzo  de  Medici,  bj    Michelangelo 

( Italian  b.  1475) 


Pantheon,  Paris 

The  Thinker,  by  Augusts  Rodin 
(French  b.  1840) 

progressed  materially  since  his  time;  how 
slow  man's  progress  in  moral  civilization ! 


The  Lion  of  Belfort.  Belf  ort,  France,  by  F.  A.  Bartholdi  (French  b.  1834) 

=       Commemorates  gallant  and  successful  defense  of  the  town  in  Franco-German  War. 

a  a 
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Great  Works  of  the  Ancients 


THE      oldest      important 
piece    of    sculpture    in 
existence    is    tlie    great 
Sphinx,  a  huge  lion  witli   a 
human  head.     "But  I  don't 
see  any  lion's  body,"  you  say. 
That  is  because  the  figure  is 
half-buried  in  the 
desert  sand.  Com- 
pare the  height  of 
the  man  standing 
under     the     chin, 
with   the  face  of 


the  sphinx,  and  its   breadth 
with  the  length  of  the  three 
kneeling  camels.  The  Greeks 
got  ideas  of  sculpture  from 
the   Egyptians   as    early   as 
1000  B.  C,   It  took  them  many 
centuries  to  bring  sculpture 
to  the  perfection 
of  the  Venus,  the 
Winged     Victory 
and    the    noble 
figures     of     the 
Parthenon. 


The  Sphinx 


Original  in  the  Louvre,  Paris 
Venus  de  Milo 


Louvre 
The  Winged  Victory 


From  the  Frieze  of  the  Parthenon 

The  Panathenaio  Procession 
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SCREW-PROPELLER 


SCULPTURE 


ical  method  for  measuring  small  distances 
and  for  producing  small  displacements. 

Ordinary  screws  are  generally  made  by 
forcing  a  steel  nut,  called  a  die,  over  a  cyl- 
inder of  metal.  In  like  manner,  nuts  are 
made  by  forcing  a  conical  screw,  provided 
with  sharp  cutting-edges,  through  a  hollow 
cylinder  of  metal.  This  conical  screw  is 
called  a  tap.  Higher  grades  of  screws  are 
made  by  placing  a  cylinder  between  the  cen- 
ters of  a  lathe  and  then  moving  the  cutting 
tool  along  the  lathe-bed  on  a  carriage  which 
is  itself  operated  by  another  screw. 

With  elaborate  precautions,  Professor 
Rowland  (q.  v.)  succeeded  in  this  way  in 
making  a  mo're  perfect  screw  than  had  ever 
been  made  before,  on  which,  when  finally 
corrected,  moved  the  ruling-point  of  a 
dividing-engine  with  such  accuracy  that  no 
single  ruling  .was  in  error  by  as  much  as 
1-100,000  of  an  inch.  Woodscrews,  so-called, 
are  metal  cones,  upon  which  a  thread  has 
been  cut  and  a  slotted  head  made.  They 
have  pointed  ends  for  starting  into  wood, 
where  they  cut  their  own  nuts  and  act  rather 
as  clamps  than  screws.  Consult  SCREW,  in 
Encyclopedia  Britannica,  by  Rowland  and 
Rankine's  Machinery  and  Millwork. 

Screw=Propel'ler,  a  wheel  with  two  or 
more  radial  blades  in  the  form  of  a  helix  or 
spiral,  used  to  propel  a  vessel.  In  modern 
ocean-steamers,  there  generally  are  two  pro- 
pellers, one  on  each  side  of  the  keel.  The 
action  of  the  propeller  is  similar  to  that  of 
a  screw  revolving  in  a  fixed  nut,  the  water 
being  more  or  less  fixed  as  regards  the  re- 
volving propeller.  The  screw-propeller  was 
suggested  by  Bernouille  of  Prance  in  1752, 
and  in  1801  John  Stevens  of  Hoboken, 
N.  J.,  made  a  successful  experimental  boat 
with  a  screw-propeller.  But  it  was  not 
until  between  1835  and  1840  that  it  began 
to  come  into  general  use.  Its  practical  use 
was  then  demonstrated  by  F.  P.  Smith  in 
England  and  by  Capt.  John  Ericsson,  first 
in  England  and  later  in  the  United  States. 
Ericsson  is  generally  given  the  credit  of 
having  made  the  first  successful  applica* 
tion  of  the  screw-propeller  to  steam-naviga- 
tion. At  present  it  is  the  only  method  of 
propulsion  used  on  large  steam-vessels. 
The  design  of  the  shape  and  size  of  the  pro- 
peller depends  on  conditions  more  or  less 
peculiar  to  each  vessel,  and  requires  not 
only  calculations  but  often  experiments 
before  the  best  shape  is  found  for  a  given 
boat.  Propellers  are  generally  made  of 
gun-metal.  The  dimensions  of  the  pro- 
pellers and  shafts  on  the  transatlantic  steam- 
ers are  very  large.  For  the  Celtic,  a  White 
Star  steamer  of  14,259  tons  displacement, 
the  two  propellers  each  have  a  diameter  of 
20  feet  and  are  carried  on  steel  shafts  of 
IQ  \  inches  diameter.  Consult  the  U.  S. 
Navy  Dept.'s  professional  papers. 

Scribe,  a  name  used  among  the  Jews 
originally  to  indicate  a  military  officer, 


whose  business  was  recruiting  soldiers  and 
levying  taxes.  Later  the  name  was  given 
to  those  who  copied  the  books  of  the  law, 
and,  as  those  who  copied  the  law  became  its 
best  expounders,  the  word  had  in  the  time 
of  Christ  come  to  mean  an  expounder  of  the 
law  or  a  learned  man.  Scribes  were  found 
all  over  Palestine,  and  were  reverenced  by 
the  people  as  public  teachers  and  lawyers. 
Some  were  members  of  the  Sanhedrin  or 
court,  and  some  had  public  class-rooms, 
where  their  disciples  sat  at  their  feet. 
Those  who  did  not  fill  these  higher  places 
were  engaged  in  copying  the  books  of  the 
law  and  of  the  prophets  and  in  writing  con- 
tracts, letters  of  divorce  etc.  See  Schiirer's 
History  of  the  Jewish  People  in  the  Time  of 
Christ. 

Scud'der,  Horace  Elisha,  American  man- 
of-letters,  was  born  at  Boston,  Mass , 
Oct.  1 6,  1838,  and  graduated  at  Williams 
College.  After  teaching  for  three  years  in 
New  York  City,  he  took  to  writing  stories 
for  youth  and  edited  a  magazine  in  their 
interest.  From  1890  to  1898  he  edited  1 "he 
Atlantic  Monthly,  and  became  a  resident 
of  Cambridge,  Mass.  Here  he  assiduously 
pursued  a  literary  life,  writing,  besides  his 
successful  series  of  The  Bodley  Books  and  a 
brief  History  of  the  United  States,  a  mono- 
graph on  Noah  Webster,  an  historical 
biography  of  Washington  and  a  collection 
of  essays  and  criticisms  entitled  Men  and 
Letters.  He  was  the  editor,  also,  of  the 
series  of  volumes  of  the  American  Common- 
wealths and  author,  jointly  with  Mrs. 
Taylor,  of  the  Life  of  Bayard  Taylor.  He 
was  one  of  the  writers,  moreover,  of  Bryant 
and  Gay's  History  of  the  United  States  and 
of  Justin  Winsor's  Memorial  History  of 
Boston.  Above  all,  he  wrote  the  classic 
biography  of  James  Russell  Lowell.  He  died 
on  Jan.  n,  1902. 

Sculpture  (skUlp'tur),  from  a  Latin  word 
meaning  to  cut  out  or  carve,  is  the  art  of 
representing  the  form  of  an  object  in  a 
solid  substance.  When  a  figure  is  only 
partly  raised  from  a  background,  it  is  called 
relief  and  has  different  names  according  to 
the  degree  in  which  it  is  raised,  as  bas- 
relief,  meaning  low  relief.  Wood,  marble, 
granite,  bronze,  gold  and  ivory  are  some 
of  the  materials  used  in  sculpture,  any- 
thing that  can  be  cut  or  molded  into  shape 
being  used.  The  Greeks  and  _  Romans 
worked  largely  in  marble,  especially  the 
pure,  white  marble  brought  from  Paros 
(q.  v.)  called  Parian  marble.  The  art  is  an 
ancient  one,  beginning  with  the  use  of 
memorial  stones  and  the  making  of  images 
of  the  gods.  The  Egyptians  are  among 
the  earliest  nations  to  use  sculpture  in  their 
religion,  their  temples  being  covered  with 
reliefs,  while  innumerable  statues  of  gods 
stood  upon  their  plains.  The  Sphinx  was 
probably  sculptured  about  4,000  B.  C. 
The  specimens  of  Assyrian  sculpture  found 
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belong  to  the  gth  and  8th  centuries  B.  C. 
and  are  largely  bas-reliefs,  made  on  a  large 
scale  and  of  curious  forms,  as  the  colossal 
winged  bulls,  with  human  heads,  that 
guarded  their  palaces.  The  first  monu- 
ment of  classic  Greek  art  which  has  come 
down  to  the  present  time  is  the  marble 
statues  on  the  temple  of  Athena  at  JEgina, 
by  an  unknown  author.  They  now  are  at 
Alunich.  Pheidias,  the  greatest  of  Greek 
sculptors  and  of  the  world,  known  by  his 
great  work,  the  Parthenon,  was  followed  by 
Praxiteles,  Scopas  and  Lysippus,  with  such 
works  as  the  Venus  of  Milo,  Apollo  Belve- 
dere and  Laocoon.  The  best  artists  of  Rome 
were  Greeks,  and  her  treasures  of  art  were 
largely  brought  from  the  plundered  cities 
of  Greece.  For  centuries  the  art  of  sculpture 
was  almost  lost  until  the  i4th  and  i$th 
centuries,  when  Ghiberti  made  his  wonder- 
ful gates  at  Florence  and  Donatello  his 
statues  of  St.  Mark  and  St.  George,  and 
Michael  Angelo  towered  above  all  others. 
The  i  yth  century  witnessed  only  a  falling 
back  in  the  art  of  sculpture,  with  no  im- 
mortal names  among  the  artists;  but  the 
names  of  Houdon,  Canova,  Chantrey,  Gib- 
son, Thorwaldsen  and  Rude,  among  others, 
adorn  the  i8th  century.  The  art  had  many 
followers  in  the  igth  century,  as  Alfred 
Stevens  of  England,  with  his  magnificent 
monument  to  the  Duke  of  Wellington,  and 
Barye,  Rodin  and  many  others  in  France, 
and  Powers,  Crawford,  Greenough,  Rogers, 
MacMonnies  and  St.  Gaudens  in  the  United 
States.  See  History  of  Sculpture  by  Lubke 
and  History  of  Greek  Sculpture  by  Murray. 

Scutari  (skoo'td-re),  a  town  in  Turkey, 
on  the  eastern  shore  of  the  Bosporus, 
opposite  Constantinople,  of  which  it  is  a 
suburb.  It  is  built  on  the  slopes  of  a  hill, 
and  has  handsome  mosques,  bazars,  a 
dervish  college  and  factories  of  cotton,  silk 
and  leather  goods.  It  is  famed  for  its  large 
cemeteries  adorned  with  great  cypress- 
trees,  where  many  of  the  Turks  from  the 
city  are  buried,  because  it  is  the  sacred  soil 
of  Asia.  During  the  Crimean  War  the 
barracks  and  hospital  of  the  English  troops 
were  at  Scutari,  and  formed  the  scene  of 
Florence  Nightingale's  labors.  A  marble 
obelisk  marks  the  site  of  the  English  burial 
place.  Population  from  30,000  to  40,000. 
Scutari  also  is  a  government  in  Albania; 
area  4,170  square  miles;  population  294,100. 

Scylla  and  Charybdis  (sil'la  and  kd-rW 
cKs) ,  in  Greek  legend,  were  two  sea-monsters 
who  dwelt  on  opposite  sides  of  a  narrow 
strait.  Scylla  had  12  feet,  six  necks  and 
six  mouths,  with  three  rows  of  teeth  in 
each,  and  barked  like  a  dog.  Charvbdis 
lived  on  a  cliff  under  a  large  fig-tree  and 
three  times  a  day  she  sucked  up  the  wa  ers 
of  the  sea,  and  three  times  threw  them  back. 
Ulysses  passed  safely  between  the  monsters, 
but  Scylla  snatched  away  six  of  his  sailors. 
The  names  are  now  applied  to  a  whirlpool 


in  the  Straits  of  Messina  near  Italy.  From 
the  difficulty  of  passing  between  them 
without  falling  into  one  or  the  other  rises 
the  proverb:  To  shun  Charybdis  and  fall 
into  Scylla. 

Scythians  (sith'i-ans),  an  ancient  race  of 
Asia.  _  The  name  is  given  eithei  to  the 
Scythians  proper,  the  Scolots,  or  to  aU  the 
wandering  tribes  who  lived  on  the  steppes 
from  Hungary  to  Turkestan.  The  Scythians 
proper  were  a  wandering  people,  living  in 
the  treeless  plains  between  the  Danube  and 
the  Volga.  They  lived  in  tent-covered 
wagons,  kept  herds  of  horses,  cattle  and 
sheep,  fought  with  bows  and  arrows  on 
horseback,  made  drinking-cups  of  the 
skulls  of  _  their  enemies,  and  worshiped 
(without  images)  gods  like  those  of  the 
Aryan  Greeks.  They  seem  to  have  learned 
some  of  the  arts  of  civilized  life  from  the 
Greek  colonies,  and  a  Scythian  king  went 
to  Athens  to  study  under  Solon.  In  the 
7th  century  they  invaded  Media  occupying 
it  ten  years,  until  Cyaxares  made  all  their 
chiefs  drunk  at  a  banquet  and  slew  them. 
The  Scythians  of  Europe  were  nearly  ex- 
terminated by  the  Sarmatians  (q.v.)  in  the  4th 
century.  The  Scythians  of  Asia  overran 
Parthia  (northeastern  Persia)  about  128 
B.  C.,  and  founded  a  kingdom  in  the  eastern 
part  of  the  empire,  so  that  that  part  of 
Asia  was  called  Indo-Scythia.  In  the  cen- 
tury before  and  the  century  after  Christ 
they  invaded  northern  India,  where  they 
held  possession  for  four  or  five  centuries. 
Consult  Mahaffy's  The  Greek  World  under 
Roman  Sway. 

Sea.  The  waters  of  the  sea  cover  about 
143,259,300  square  miles  or  about  five 
sevenths  of  the  earth's  surface.  The  ocean- 
basins  are  filled  with  sea-water  to  within 
about  2,250  feet  of  the  general  level  of  the 
continents,  the  average  depth  of  the  water 
in  these  basins  being  12,480  feet.  Were 
the  solid  crust  of  the  earth  to  be  reduced  to 
a  level,  the  surface  of  the  earth  would  then 
be  covered  by  a  universal  ocean  with  a 
depth  of  about  two  miles.  The  greatest 
depth  recorded  is  4,655  fathoms  in  the 
North  Pacific,  east  of  Japan.  The  bulk  of 
water  in  the  whole  ocean  is  stated  to  be 
323,800,000  cubic  miles.  The  temperature 
of  the  surface  waters  varies  from  28°  F. 
in  the  polar  regions  to  85°  or  86°  F.  in 
equatorial  regions.  The  bottom  waters 
vary  from  32.7°  F.  to  36.8°  F.  At  a  depth 
of  a  little  over  half  a  mile  the  water  ot  the 
tropics  generally  has  a  temperature  below 
40°  F.  The  circulation  of  oceanic  waters 
is  kept  up  by  the  action  of  the  prevailing 
winds  on  the  surface  layers.  In  the  south- 
ern hemisphere  the  warm  water  of  the 
tropics  is  driven  to  the  south  along  the 
eastern  coasts  of  South  America,  Africa 
and  Australia,  till,  between  50°  and  55° 
latitude,  it  sinks  on  being  cooled,  and 
spreads  slowlv  over  the  ocean  floor  to  the 
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north  and  south.  A  similar  circulation 
takes  place  in  the  north;  the  cold  water 
which  occupies  the  deeper  parts  of  the 
Arctic  basin  is  largely  made  up  of  the  dense 
Gulf-Stream  water  which  sinks  to  the  bot- 
tom on  being  cooled  in  the  Norwegian  sea. 
The  water  evaporated  from  the  sea  is  borne 
to  the  land,  and  condensed  on  the  mountain 
slopes.  Over  6,500  cubic  miles  of  this 
water  are  yearly  sent  back  to  the  sea  by 
rivers,  carrying  with  it  salts  and  earthy  mat- 
ters; in  this  \\ay  the  ocean  has  in  all  proba- 
bility become  salt  in  the  course  of  ages. 
The  saltest  waters  are  found  where  evapora- 
tion is  the  greatest,  for  example  in  the  Red 
Sea,  the  Mediterranean  and  the  trade- 
wind  regions  of  the  ocean-basins.  Owing 
to  the  constant  circulation  in  the  ocean, 
oxygen  and  other  gases  of  the  air  are  carried 
down  to  the  greatest  depths;  thus  animals 
and  plants  may  nourish  throughout  the  whole 
extent  of  the  ocean.  Water  is  but  slightly 
compressible,  and  almost  any  substance 
which  will  fall  to  the  bottom  of  a  tumbler 
of  water  will  in  time  fall  to  the  bottom  of 
the  ocean.  Still,  the  pressure  amounts  to 
four  or  five  tons  per  square  inch;  hence  in 
an  ocean  with  a  depth  of  five  miles,  were 
the  action  of  gravity  suddenly  to  stop,  the 
ocean-waters  would  rise  500  feet  above 
their  present  level  by  expansion. 

Pure  sea- water  is  a  light  shade  of  blue; 
but  it  sometimes  is  a  shade  of  green  or 
brown,  owing  to  foreign  matter  or  plants 
and  animals  floating  in  it.  Some  form  of 
life  is  scattered  throughout  the  whole  ocean. 
A  trawl  at  a  depth  of  over  \wo  miles  brought 
up  200  specimens  of  living  animals;  a  trawl 
in  about  three  miles'  depth  yielded  50 
specimens;  and  fishes  and  animals  have 
been  found  at  over  four  miles'  depth.  The 
term  benthos  is  now  used  for  all  animals  and 
plants  which  live  attached  to,  or  creep  over 
the  bottom  of  the  ocean,  plankton  being  the 
term  for  all  plants  and  animals  which  live 
in  and  are  carried  along  by  the  currents  of 
the  ocean.  Life  is  most  abundant  in  the 
surface  waters  down  to  about  ipo  fathoms, 
is  less  abundant  in  the  intermediate  regions, 
and  becomes  more  plentiful  within  a  few 
hundred  fathoms  of  the  bottom.  The 
shells  and  skeletons  of  animals  and  fishes 
fall  to  the  bottom  after  death  and  make 
a  large  part  of  the  sea-deposits  in  many 
regions,  especially  in  the  deeper  parts  of  the 
ocean.  Besides  these  pelagic  deposits, 
there  are  others,  mainly  made  up  of  the 
debris  from  the  solid  land  of  the  globe,  laid 
down  in  greater  or  lesser  nearness  to  the 
shores  of  continents  and  islands,  which  are 
called  terriginous. 

Sea-Anem'one.  A  kind  of  polyp  which 
does  not  secrete  a  coral-stock.  They  resem- 
ble flowers  in  shape  and  coloration,  and  are 
among  the  most  interesting  organisms  to  be 
met  with  on  the  sea-beach.  They  prove  a 
great  attraction  in  aquaria.  Their  essential 
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structure  is  that  of  a  fleshy  cylinder 
attached  by  its  base  to  a  rock  and  pre- 
senting at  its  free  extremity  the  mouth 

surrounded 
by  a  fringe 
of  tentacles, 
sometimes  as 
many  as  200, 
by  which  the 
little  animal 
seizes  its 
food, —  small 
crustaceas 
and  mol  - 
lusks.  They 
are  practi- 
cally station- 
ary, but  can 
move  very 
slowly  over 
the  surface 
to  which  they 
attach  themselves.  They  grow  to  three 
inches  in  diameter.  They  multiply  by  bud- 
ding and  by  eggs.  They  are  very  long- 
lived.  One  taken  by  Sir  John  Dalyell  in 
1828  lived  until  1887.  They  are  used  as 
food  in  Italy,  Greece,  Provence  and  various 
other  coasts. 

Sea=Cu'cumber  is  a  name  applied  collo- 
quially to  the  holothurian,  which  is  a  soft 
and  worm-like  sea-polyp.  All  these  species 
have  a  very  simple  bodily  structure,  with 
great  power  of  reproducing  parts  that  are 
injured  or  lost.  They  possess  sensitive 
tentacles  at  the  mouth.  The  large  sea- 
cucumbers  or  sea-slugs,  known  as  beche- 
de-mer  or  trepang,  are  highly  prized  by  the 
Chinese  for  food.  Trepang  properly  is  the 
dried  body  of  this  sea-cucumber.  It  is 
gelatinous,  and  used  in  soup.  Sea-cucum- 
bers are  most  numerous  in  the  warmer 
reigons  of  the  Pacific. 

Sea=Hare.  A  small  mollusk,  slug-like  in 
appearance,  deriving  its  popular  name  from 
the  prominent  character  of  its  front  paii  if 
tentacles,  which  somewhat  resemble  the  ears 
of  a  hare.  They  are  widely  distributed  and 
generally  inhabit  muddy  or  sandy  tracts. 
They  feed  on  sea-weeds  and  small  crusta- 
ceans. Sea-hares  were  notorious  among  the 
ancients  for  their  supposed  venomous  prop- 
erties, and  were  used  as  ingredients  of 
poisonous  potions.  A  chief  proof  of  the 
magic-practice  of  Apuleius  was  the  fact 
that  he  obtained  sea-hares  from  fishermen. 
They  are  harmless,  but  some  species  exude 
an  acrid  liquid  irritating  to  the  human  skin. 
They  also  emit  a  rich,  purple  fluid  which, 
like  the  ink  of  the  cuttlefishes,  has  the 
property  of  diffusing  itself  quickly  through- 
out the  surrounding  water. 
Sea-Lion.  See  SEAL. 
Sea-Ur'chin,  a  very  common  sea-animal 
grouped  with  the  Echinoderms.  The  com- 
mon sea-urchin  has  a  globular  shell  or  test 
composed  of  carbonate  of  lime,  and  made  of 
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six-sided  plates  nicely  fitted  together.  The 
shell  is  covered  with  spines,  which  vary  in 
length  and  size  according  to  the  variety  of 
the  animal.  Five  rows  of  the  plates  com- 
posing the  shell  are  perforated  by  openings 
for  the  tube-feet,  and  five  rows  are  with- 
out such  openings.  The  animals  move 
mainly  by  tube-feet,  but  the  spines  also  are 
movable  and  aid  in  locomotion.  The  mouth, 
with  a  complicated  masticating  apparatus, 
is  on  the  under  side.  They  feed  on  sea- 
weeds and  organic  matter  found  in  the  mud. 
Some  forms  are  flattened  and  called  sand- 
cakes.  For  illustration  see  ECHINODER- 
MATA.  See,  also,  SAND-DOLLAR. 

Seal,    a   carnivorous  animal  fitted  for  a 
life  in  the  water.     The  animal  famous  for 


FUR-SEAL 

yielding  the  valuable  fur,  called  seal-skin, 
is  not  a  true  seal,  but  a  kind  of  sea-lion 
with  ears  and  more  flexible  limbs.  The 
true  seal?  have  no  external  ears  and  their 
hind  limbs  are  closely  united  together, 
being  useless  on  land  but  very  effective  in 
water.  The  hind  limbs  of  the  sea-lions  are 
separated,  and  are  used  by  the  animal 
when  on  land.  All  kinds  of  seals  come  on 
the  land  or  on  ice  in  great  numbers  during 
the  breeding-season.  The  true  seals  vary 
from  four  to  eight  feet  in  length.  Their 
fur  is  stiff,  and  they  lack  the  woolly  under 
fur  of  the  fur-seals.  They  occur  on  both 
sides  of  the  Atlantic.  The  common  harbor- 
seal  is  found  on  British  coasts  and  on  those 


GREENLAND   SEAL 

of  Europe  and  North  America.  It  is  four 
or  five  feet  long,  usually  yellowish  gray, 
with  darker  spots.  The  Greenland  seals 


are  larger;  they  congregate  on  shore  in  im- 
mense numbers  for  breeding.  All  true  seals 
are  awkward  on  land,  and  move  by  means 
of  the  muscles  of  the  trunk,  assisted  a  little 
by  the  fore  limbs.  The  hind  limbs  are 
entirely  passive.  A  large  number  (390,- 
174  in  1892)  are  killed  annually  for  their 
hides  and  oil.  Seals  feed  mainly  on  fish, 
but  also  eat  Crustacea  and  mollusks.  The 
harbor-seals  are  sometimes  destructive  to 
salmon.  The  eared-seals,  sea-lions,  or  sea- 
bears  vary  greatly  in  size.  The  larger  ones 
reach  a  length  of  about  ten  feet.  Their 
hind  limbs  are  flexible  and  they  make  con- 
siderable journeys  inland,  but  return  to  the 
water  for  food.  To  this  group  belong  the 
fur-seals  of  the  northern  Pacific.  They  are 
of  moderate  size,  a  full-grown  male  being 
about  six  feet  and  a  female  about  four  feet 
in  length.  These  animals  breed  on  the 
Pribilov,  Commander  and  Robben  Islands 
of  the  North  Pacific  and  of  Bering 
Sea.  Since  1835  they  have  in  a  measure 
been  protected  by  law.  The  males  three 
years  old  —  at  which  age  their  fur  is  finest  — 
are  taken  fcr  their  skins,  with  unusually 
large  ones  two  years  old  and  small  ones 
four  years  old.  From  1871  to  1889,  in- 
clusive, about  100,000  animals  were  taken 
annually,  but  they  began  to  show  a  decline 
in  1885,  and  in  1890  only  21,000  skins  were 
secured.  In  1895  and  1896  the  number  was 
reduced  to  16,000  and  15,000  respectively. 
Controversies  in  reference  to  these  seal- 
fisheries  arose  between  the  United  States, 
England  and  Russia.  The  questions  were 
referred  to  arbitrators  who  met  in  Paris 
in  1893.  In  1896  the  United  States  and 
Great  Britain  each  appointed  a  commission 
to  study  the  life  of  the  seals  and  the  causes 
for  their  decline  in  numbers.  The  members 
of  the  American  commission  reached  the 
conclusion  that  the  decline  in  the  herds  is 
due  to  killing  females  in  the  open  sea, 
where  the  sex  cannot  be  readily  distin- 
guished. This  form  of  capture  should  be 
abandoned,  and  the  hunt  for  skins  should 
be  confined  to  killing  on  the  land  and 
restricted  to  three-year-old  males.  _  See 
Allen's  Fur-Seal  and  Other  Fisheries  of 
Alaska  (Washington,  1889),  and  Jordan's 
Report  of  the  Fur  Seal  Investigations  (Wash- 
ington, 1898). 

Seal'ed  Orders  are  orders  which  are 
delivered  to  the  commanding  officer  of  a 
ship  or  squadron,  sealed  and  only  to  be 
opened  when  at  sea.  The  commanding 
officer  of  a  ship  or  squadron  is  sent  to  sea 
under  sealed  orders  when  sailing  on  any 
secret  service,  to  prevent  the  destination  and 
object  of  the  expedition  from  becoming 
known.  The  commander,  equally  with  all 
under  him,  is  ignorant  of  where  he  is  to 
sail  or  what  he  is  to  do  until  the  seal  is  broken 

Seal'ing  =Wax.  Before  ordinary  sealing- 
wax  was  known  in  Europe,  colored  bees- 
wax was  used  for  sealing  letters  and  docu- 
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ments,,  Sealing-wax  was  probably  first 
made  in  India  or  China.  The  best  red 
sealing-wax  is  made  of  shellac,  Venetian 
turpentine  and  vermilion  to  which  is  often 
added  magnesia,  chalk  or  gypsum.  In  par- 
cel-wax the  main  ingredient  is  common  resin. 

Seasons  (sfz'nz).  The  motions  of  the 
earth  on  which  the  seasons  depend  are 
explained  in  EARTH.  The  chief  cause  of  the 
greater  heat  of  summer  and  the  greater 
cold  of  winter  is  that  the  sun's  rays  fall 
more  obliquely  on  the  earth's  surface  in 
the  latter  season  than  in  the  former.  An- 
other cause  is  the  greater  length  of  the  day 
in  summer  and  of  the  night  in  winter.  In 
the  tropics  the  sun's  rays  always  are  so 
nearly  direct  that  no  one  part  of  the  year 
is  sensibly  colder  than  another.  But  the 
zone  of  calms,  in  which  the  rainfall  is 
almost  continuous,  moves  northward  with 
the  sun  in  the  northern  summer  and  south- 
ward in  the  southern  summer.  As  the  wet 
zone  follows  the  sun,  the  regions  it  crosses 
have  wet  and  dry  seasons.  In  the  arctic 
and  antarctic  regions  spring  and  autumn 
are  very  short,  the  year  dividing  itself 
simply  into  a  long  winter  and  a  short  sum- 
mer. In  temperate  regions  the  year  is 
naturally  divided  into  spring,  summer, 
autumn  and  winter.  The  almanacs  assume 
that  spring  begins  at  the  vernal  equinox, 
March  20;  summer  at  the  summer  solstice, 
June  21;  autumn  at  the  autumnal  equinox, 
Sept.  21 ;  and  winter  at  the  winter  solstice, 
Dec.  21.  However,  the  greatest  heat  is 
reached  sometime  after  the  summer  solstice, 
the  time  when  the  sun's  rays  are  most  nearly 
vertical  and  the  day  is  longest.  In  like  man- 
ner the  greatest  cold  of  winter  comes  after  the 
winter  solstice  the  time  when  the  day  is 
shortest  and  the  sun's  rays  most  oblique. 
The  reason  in  the  former  case  is  that,  as 
summer  comes  on,  the  earth  itself  becomes 
more  heated;  in  the  latter,  that  it  keeps  a 
part  of  the  heat  which  it  had  got  in  sum- 
mer, just  as  the  warmest  part  of  the  day 
is  a  little  after  midday  and  the  coldest  part 
of  the  night  is  toward  morning. 

Seath,  John,  was  born  in  Fifeshire,  Scot- 
land, in  1844.  He  obtained  his  degree  in 
arts  at  Queens  College,  Belfast,  winning 
prizes  and  a  medal.  He  moved  to  Canada 
in  1 86 1,  and  in  1862  was  appointed  head- 
master of  Brampton  High  School  (On- 
tario). For  ten  years  (1874-84)  he  was 
head-master  of  the  Collegiate  Institute  at 
St  Catherines,  and  in  1884  he  was  ap- 
pointed inspector  of  high  schools.  He  is 
the  author  of  a  grammar  for  senior  scholars 
and  of  a  school-edition  of  Milton,  and  is 
senator  of  the  University  of  Toronto.  Mr. 
Seath's  services  to  the  cause  of  education 
in  Ontario  can  scarcely  be  adequately 
valued.  Especially  in  the  cause  of  second- 
ary education  has  he  been  privileged  to  do 
lasting  good.  He  now  holds  the  position  of 
superintendent  of  education  for  the  province. 


Seat'tle,  Wash.,  a  port  of  entry  and 
largest  city  of  the  state,  is  the  county-seat 
of  King  County.  Rising  from  the  shores 
of  Elliott  Bay  on  the  west,  the  city  covers 
numerous  hills,  embraces  Lake  Union  and 
Green  Lake  within  its  borders,  and  reaches 
on  the  east  to  Lake  Washington,  a  beauti- 
ful body  of  fresh  water  22  miles  long  and 
from  one  to  three  wide.  The  business  dis- 
trict is  substantially  built  in  the  manner  of 
a  progressive,  modern  city;  the  hills  are 
covered  with  handsome  homes  and  attrac- 
tive cottages;  the  parks  and  boulevards  are 
being  made  into  a  system  of  rare  beauty 
and  extent;  and  the  scenery  afforded  by 
the  combination  of  lakes,  sound  and  moun- 
tains is  striking  and  beautiful.  Public 
buildings,  prominent  among  which  are  the 
library  and  the  new  Federal  building; 
schools  and  educational  institutions,  as  the 
high  schools  and  the  University  of  Wash- 
ington; houses  of  worship,  with  the  Roman 
Catholic  cathedral  and  the  new  First  Pres- 
byterian church  as  conspicuous  edifices; 
and  good  hotels,  theaters  and  club-houses 
are  numerous.  The  school-system  is  ex- 
cellent, the  buildings  fine,  and  textbooks 
are  furnished  free.  Higher  educational 
institutions  consist  of  the  University  of 
Washington;  the  College  of  the  Immaculate 
Conception  (R.  C.);  Holy  Name  Academy 
(R.  C.);  and  Seattle  Seminary  (M.  E.). 
Transportation  facilities,  position  as  a  dis- 
tributing point  both  for  domestic  and  for 
foreign  markets,  supply  of  fuel  and  cheap 
power  and  raw  material  for  various  lines 
of  industry  are  causing  Seattle  rapidly  to 
become  a  manufacturing  center.  Among 
the  chief  industries  'are  ship-yards,  flour 
and  rolling  mills,  shingle  and  lumber  mills, 
foundries,  iron-works,  fishcanning  and 
woodworking. 

Piers  for  handling  ocean  and  land  traffic 
line  the  front  of  Elliott  Bay.  The  com- 
merce of  the  port  has  advanced  with 
astonishing  rapidity,  and  it  has  grown  still 
faster  since  the  connection  of  Lakes  Wash- 
ington and  Union  with  Puget  Sound  by 
means  of  a  canal  capable  of  floating  the 
largest  ships  was  completed.  King  County 
raised  money  for  the  building  of  this  im- 
portant aid  to  its  commerce  by  levying 
a  tax  on  a  specially  created  assessment 
district,  authorized  by  the  Legislature. 
The  canal,  which  gives  to  Seattle  a  fresh- 
water harbor  unexcelled,  was  built  in 
accordance  with  plans  made  by  the  na- 
tional government.  The  bulk  of  the  Alas- 
kan trade  passes  through  Seattle..  Several 
lines  of  steamships,  including  the  larg- 
est freight-carrier  in  the  world,  ply  regu- 
larly between  Seattle  _  and  the  Orient 
and  other  parts  of  the  world,  particularly 
to  the  countries  bordering  on  the  Pacific. 
The  Northern  Pacific  and  Great  Northern 
railways  have  vast  terminal  facilities,  while 
the  Union  Pacific  and  Chicago,  Milwaukee 
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and  Puget  Sound,  have  acquired  hold- 
ings almost  equally  large.  The  Burling- 
ton and  the  Canadian  Pacific  reach  the 
city  by  traffic  arrangements  with  existing 
transcontinental  systems. 

The  water-plant  is  owned  by  the  city, 
and  water  is  supplied  by  Cedar  River  and 
Cedar  Lake.  From  the  fall  of  Cedar  River 
power  is  obtained  to  operate  the  lighting- 
plant,  which  is  also  owned  by  the  munic- 
ipality. Seattle  has  a  fine  street-car  sys- 
tem and  all  modern  improvements.  Ex- 
cellent interurban  lines  radiate  into  sur- 
rounding territory  and  connect  the  city 
with  Tacoma  and  Everett.  Seattle  was 
settled  in  1852,  laid  out  in  1853,  and 
named  in  honor  of  a  noted  Indian  chief. 
It  incorporated  in  1865  and  re-incorporated 
in  1869.  In  1880  it  had  a  population  of 
3,533;  in  1910  this  had  become  237,194.  It  is 
now  330,884. 

Sea' weeds.  See  A.-LGJE. 

Sebastian  (s$-b&s'chan),  St.,  a  martyr  of 
the  early  church,  was  a  native  of  Narbonne. 
Under  Diocletian  he  became  a  captain  of 
the  prastorian  guard  and  secretly  a  Christian. 
It  came  to  the  ears  of  Diocletian  that  Sebas- 
tian encouraged  those  who  were  being  led 
out  to  death  for  being  Christians;  so  the 
emperor  had  his  captain  tied  to  a  stake 
and  shot  by  archers.  But  they  did  not 
wholly  kill  him;  a  pious  woman  named 
Irene  took  him  away  and  tended  his 
wounds.  As  soon  as  he  recovered,  Se- 
bastian boldly  faced  the  tyrant  and 
upbraided  him  for  his  cruelty.  Diocle- 
tian then  ordered  him  to  be  beaten  to 
death  with  rods  (about  288  A.  D.).  His 
first  martyrdom  —  a  young  and  hand- 
some soldier  bristling  with  arrows  —  was 
a  favorite  subject  for  the  Italian  relig- 
ious painters,  as  Mantegna,  Veronese 
and  Domenichino. 

Sebastopol  (s$-bdsfto-pdl'),  a  Russian 
seaport  and  fortress,  is  near  the  south- 
western end  of  the  Crimea,  on  the  south- 
ern side  of  one  of  the  finest  harbors  in 
the  world.  The  place  is  celebrated  for 
its  long  siege  by  the  French,  Turks  and 
English  in  the  Crimean  War  of  1854-5. 
The  town  and  harbor  were  defended  by 
forts  of  immense  strength,  built  of  lime- 
stone faced  with  granite,  on  which  artil- 
lery made  little  impression.  On  the 
land-side  the  earthworks  and  fortifica- 
tions raised  bv  General  Todleben  kept 
the  armies  of  France  and  England  at  bay 
for  1 1  months.  But  the  capture  of  the 
Malakoff  and  Redan  works  at  length 
forced  the  Russians  to  evacuate  the  lines. 
The  town  was  mined  and  the  docks  and 
forts  blown  up  by  the  allies.  The  forti- 
fications and  docks  have  since  been  rebuilt. 
The  imports  are  mainly  cotton  and  coal: 
the  exports,  gram.  The  town  was 
founded  in  1783  under  orders  of  Empress 
Catharine  II.  Population  53,595,  including 


a  garrison  of  12,000.  See  Leo  Tolstoi's 
Sebastopol. 

Secord,  Laura,  a  heroine  of  the  war  of 
1812.  On  June  23,  1813,  Col.  Boerstler. 
U.  S.  A.,  with  550  men  and  two  cannon, 
advanced  upon  the  little  outpost  at  Beaver 
Dam  near  eld  Fort  George.  News  was 
borne  to  the  garrison  under  Lieut.  Fitz- 
gibbons  by  Laura  Secord,  whose  husband 
lay  wounded  in  Queenston.  She  set  out 
at  dawn,  driving  a  cow  by  way  of  pretext 
to  pass  the  American  sentry,  ran  and 
walked  through  the  wildest  of  woods  for 
20  miles,  and  late  in  the  day  arrived  with 
her  intelligence.  As  a  result  200  Indians 
succeeded  in  ambushing  Boerstler 's  com- 
mand, which  surrendered,  laying  down  their 
arms  to  a  British  lieutenant  with  260 
Indians,  militiamen  and  regulars. 

Sec'retary-Bird,  a  large  bird  of  South 
Africa,  receiving  its  name  from  the  arrange- 
ment of  a  number  of  black  and  gray  quills 
over  the  ear,  in  the  position  of  a  clerk's 
pen.  It  belongs  with  the  birds  of  prey, 
but  on  account  of  its  long  legs,  has  been 
classed  with  the  wading  birds.  From  its 
eating  snakes  it  has  also  received  the  name 
of  the  serpent-eater.  The  bird  is  about  four 
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feet  long  from  bill  to  tip  of  tail,  which  is 
about  two  feet  long.  The  legs  and  neck 
are  both  long,  and  the  body  makes  up  only 
a  small  part  of  the  bird.  The  general  color 
of  the  plumage  is  clear  gray.  They  are  shy 
in  their  native  haunts,  but  have  been  domes- 
ticated by  Cape  Colony  farmers.  Their 
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favorite  food  seems  to  be  frogs  and  toads, 
but  lizards  and  many  snakes  are  devoured. 
The  nest  is  built  high  up  in  a  tree,  and  two 
or  three,  large,  white  eggs  are  deposited. 
On  the  ground  the  bird  walks  with  a  stiff 
military  gait,  but  can  run  with  great  swiftness. 

Secre'tion  (in  plants),  in  its  broadest 
sense,  the  process  by  which  substances  are 
separated  from  the  protoplasm;  also  the 
substances  so  separated.  In  this  sense  the 
cell-wall  and  starch-grains  are  secretions, 
since  they  are  formed  by  the  protoplasm 
and  separated  from  it.  The  term  is  usually 
applied,  however,  to  waste  products  (some- 
times distinguished  as  excretions)  or  to 
products  which  have  some  special  function, 
e.  g.,  enzymes  (q.  v.)  and  nectar.  The 
number  and  variety  of  secretions  are  very 
great.  Some  are  formed  in  a  special  cell 
or  group  of  cells,  constituting  a  gland, 
which  may  be  on  the  surface  (e.  g.,  in  ge- 
ranium leaves)  or  may  adjoin  an  internal 
space  into  which  the  secretion  is  poured 
(e.  g.,  resin-glands  of  pines).  In  other  cases 
the  secretion  accumulates  in  the  gland- 
cells,  which  finally  die,  leaving  a  mass  of 
the  secretion  occupying  their  room,  e.  g., 
in  orange-rind.  The  methods  by  which  the 
secretion  is  put  forth  from  a  cell  are  not  known . 

Seda'lia,  Mo.,  in  the  center  of  the  state,  is 
surrounded  by  a  fertile,  prosperous  agri- 
cultural district.  Its  industries  comprise  two 
railway  shops,  a  packing  house,  a  foundry  and 
implement  factory,  and  manufactories  of 
clothing,  candy,  carriages,  wagons,  cigars, 
beer,  ice,  carbonated  drinks,  butter,  etc.  Its 
transportation  facilities  consist  of  two  trunk 
lines  and  three  branch  railroads.  There  are 
three  colleges,  a  high  school  and  12  ward 
schools  in  Sedalia.  Population,  25,000. 

Sedan  (st-d&n'),  a  town  and  frontier 
fortress  of  France,  stands  on  the  Meuse,  64 
miles  northeast  of  Rheims.  The  citadel 
surrendered  to  the  Germans  in  1815;  but 
Sedan  is  chiefly  noted  for  the  surrender, 
Sept.  2,  1870,  of  Napoleon  III  and  86.000 
men  to  the  Germans  in  the  Franco-Prussian 
War.  The  Germans,  under  the  command 
of  King  William  of  Prussia,  began  the  bat- 
tle on  September  i.  Bv  manceuvers  and 
hard  fighting  the  French  under  Marshal 
MacMahon  were  driven  from  all  sides  to 
the  fortress,  where,  defeated,  surrounded 
and  without  provisions,  they  were  forced 
to  surrender.  The  emperor  was  sent  a 
prisoner  to  Wilhelmshone,  and  two  days 
later  Gambetta  proclaimed  the  republic  at 
Paris.  Colbert  founded  at  Sedan  cloth- 
mills,  which  now  employ  1 0,000  men.  Sedan- 
chairs  were  named  from  this  town,  where 
they  are  said  to  have  been  invented.  Popu- 
lation 19,350. 

Sed'don,  Richard  John,  premier  and  treas- 
urer of  New  Zealand  and  minister  of  labor, 
defence,  education  and  immigration,  was 
born  at  Eccleston,  Lancashire,  England,  in 
1845,  and  educated  there.  He  went  to  New 
Zealand  in  1867.  A  mechanical  engineer  by 


professiottj  lie  had  an  intimate  acquaintance 
with  workingmen  and  their  needs,  and  was 
continuously  in  public  service  after  entering 
its  house  of  representatives  in  1879.  His 
death  occurred  on  June  10,  1906. 

Sedge,  the  name  of  a  family  of  plants,  one 
class  of  which  contains  over  200  kinds  in 
North  America  They  are  mostly  found  in 
swamps  and  other  wet  places,  forming  often 
thick  tufts.  The  stems  are  solid  and  tri- 
angular. Sedges  are  most  common  in  cold 
countries.  They  differ  in  some  important 
respects  from  grasses,  especially  in  being 
worthless  as  pasture  or  food  plants. 

Sedg'wick,  Catherine  Maria,  American 
novelist  and  writer,  was  born  at  Stock- 
bridge,  Mass.,  Dec.  28,  1789,  and  died  near 
Roxbury,  Mass  ,  July  31,  1867.  She  was 
the  daughter  of  Theodore  Sedgwick  (1747- 
1813),  the  Federalist  politician  and  jurist. 
She  herself  is  noted  as  one  of  the  earliest 
of  American  women  of  letters,  a  contributor 
to  the  Annuals  in  vogue  early  in  the  literary 
history  of  the  United  States,  and  a  volumi- 
nous and  entertaining  writer  of  moral  tales 
and  miscellanies.  Her  chief  works  em- 
brace A  New  England  Tale;  Redwood,  re- 
printed in  England  and  appearing  in  three 
or  four  European  translations;  Hope  Leslie; 
and  Linwooas. 

Sedgwick,  John,  was  born  at  Cornwall, 
Conn.,  Sept.  13,  1813.  A  West  Point  grad- 
uate, he  served  in  Florida  as  second-lieu- 
tenant when  the  Cherokees  were  removed. 
He  also  served  through  the  Mexican  War, 
gaining  promotion  at  Contreras,  Churu- 
busco  and  Chapultepec.  His  record  in  the 
Civil  War  was  brilliant.  By  the  spring  of 
1862  Sedgwick  was  in  command  of  a  divis- 
ion, and  in  July  of  that  year  was  made 
major-general  of  volunteers.  As  com- 
mander of  the  6th  or  Sedgwick's  corps,  as 
it  was  called,  he  made  a  forced  march  of 
35  miles  to  Gettysburg,  and  there  com- 
manded the  left  wing  in  the  battle.  Three 
days  after  the  battle  of  the  Wilderness, 
May  5  and  6,  1864,  in  which  he  had  taken 
part,  he  was  shot  by  a  sharpshooter  while 
ordering  a  battery  to  be  brought  into  posi- 
tion. See  MacMahon's  Address  on  Major- 
General  Sedgwick. 

Seebeck  (zd'bek),  Thomas  Johann,  a  Ger- 
man physicist,  born  April  9,  1770,  at  Reval, 
died  on  Dec.  10,  1831,  at  Berlin.  Seebeck 
will  be  remembered  principally  for  his  very 
important  discovery  of  thermo-electric  cur- 
rents, sometimes  called  the  Seebeck  effect. 
This  is  the  converse  of  the  Peltier  effect 
(See  ELECTRICITY.)  For  an  excellent  ac- 
count of  these  two  "effects"  see  T-  J.  Thomp- 
son's Elements  of  Electricity  and  Magnetism, 
ch.  14. 

Seed-Disper'sal  is  the  scattering  of  plant 
reproductive  bodies,  especially  seeds  and 
the  seed-vessels  (see  FRUITS)  containing 
them,  by  wind,  water,  animals  and  other 
agencies.  The  benefit  to  the  plant  is  in 
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getting  away  from  the  parent  plant  and 
getting  a  foothold  in  soil  not  already  ex- 
hausted of  those  elements  needed  by  that 
particular  species.  These  bodies  may  be 
carried  by  the  wind  by  being  light  or  by 
having  sail-like  or  feathery  appendages 
on  the  seed,  as  the  milkweed  and  catalpa, 
or  on  the  seed-vessel,  as  the  maple  and 
dandelion.  Spines  or  hooks,  usually  a  part 
of  the  seed-vessel,  fasten  to  birds  or  other 
passing  animals,  as  is  done  by  the  burdock 
and  stick-tights.  Indigestible  seeds  of 
edible  fruits  are  carried  by  birds.  Seeds 
are  carried  by  mud  clinging  to  the  feet  of 
water-birds.  For  other  methods  of  spread- 
ing than  by  seeds,  usually  considered  in  this 
connection,  see  PROPAGATION.  Consult  Seal's 
Seed-Dispersal. 

Seed-Plants.  The  common  name  of  Sper- 
matophytes  (q.  v.) . 

Seeds.  In  general  a  seed  is  a  transformed 
ovule,  and  an  ovule  is  an  megasporangium 
(q.  v.) .  The  transformation  is  connected 
with  the  process  of  fertilization.  The  most 
apparent  effect  is  the  development  of  the 
hard  coat  or  testa,  which  has  to  do  with  the 
protection  of  the  delicate  structures  within. 
This  testa  is  usually  formed  in  connection 
with  the  integument  of  the  ovule.  Within 
the  seed-coat  the  essential  thing  is  the  em- 
bryo (q.  v.).  Around  the  embryo  may  be 
deposited  more  or  less  endosperm  (q.  v.) , 
and  outside  of  the  endosperm,  in  some 
seeds,  is  the  perisperm  (q.v.).  A  seed  is 
well-devised  for  carrying  a  plant  through 
an  unfavorable  season  of  drought  or  cold. 
The  length  of  time  a  seed  may  retain  its 
vitality  and  be  made  to  germinate  is  known 
only  in  the  most  general  way.  The  old 
story  of  the  germination  of  wheat  derived 
from  mummies  in  Egypt  was  contradicted 
almost  as  soon  as  it  was  started,  but  the 
contradiction  has  never  yet  overtaken  the 
original  statement.  That  seeds  may  en- 
dure for  several,  often  for  many,  years  and 
then  be  made  to  germinate  is  well -attested, 
but  the  data  are  very  uncertain.  Seeds 
must  be  carried  out  of  reach  of  rivalry  with 
the  parent-plant  and  with  each  other. 
Various  agencies  have  been  used  to  effect 
this  dispersal:  (i)  Currents  of  air.  The 
wind  transports  numerous  seeds,  which 
have  been  prepared  for  this  agency  in  a 
variety  of  ways.  Some  have  tufts  of  hair, 
others  plumes,  others  wings.  Often  it  is 
the  fruit  rather  than  the  seed  which  bears 
the  tuft  of  hairs  (as  thistle)  or  the  wings 
(as  maple),  but  the  result  is  the  same.  (2) 
Currents  ol  water.  Many  seeds  may  be  car- 
ried long  distances  by  water  and  still  be  able 
to  germinate.  The  banks  and  flood-plains 
of  streams  constantly  receive  seeds  from  the 
regions  toward  the  headwaters,  and  the 
more  extensive  the  area  drained  by  a  stream 
the  more  varied  is  the  collection  of  seeds 
on  its  flood-plain.  The  oceanic  currents 
probably  carry  seeds  the  greatest  distances, 


transporting  them  from  continents  to  islands, 
even  from  continent  to  continent.  By  ex- 
periment Darwin  found  that  numerous 
seeds  could  be  soaked  in  sea-water  long 
enough  to  be  carried  over  1,000  miles  by 
an  oceanic  current  without  losing  the  power 
of  germination.  (3)  Animals.  Many  seed's 
and  fruits  develop  grappling  appendages 
of  various  kinds,  by  means  of  which  they 
adhere  to  animals  brushing  past,  as  the 
tickseed,  Spanish  needle  etc.  Migrating 
birds,  especially  those  which  visit  marshy 
shores,  are  great  carriers  of  seeds  which  are 
imbedded  in  the  mud  adhering  to  their 
feet.  Fruit-eating  birds  also  transport 
seeds,  which  may  pass  through  the  alimen- 
tary tract  without  losing  the  power  of  ger- 
mination. (4)  Explosive  fruits.  In  some 
cases  fruits  have  the  power  of  forcibly  dis- 
charging their  seeds,  as  the  violet,  witch- 
hazel,  touch-me-not  etc.  This  method  is 
interesting,  but  not  so  effective  as  the 
others,  since  the  distance  traversed  is  nec- 
essarily very  limited. 

JOHN  M.  COULTER. 

Seeley  (se'ti),  John  Robert,  an  English 
historian  born  in  1834,  who  died  in  1895, 
was  the  author  of  notable  books,  historical 
and  religious  He  held  a  professorship  at 
University  College,  London,  and  in  1869 
was  appointed  professor  of  modern  history 
at  the  University  of  Cambridge.  His  writ- 
ings embrace  a  Short  History  of  Napoleon  I, 
Lectures  and  Essays,  Life  and  Times  of  Stein, 
The  Expansion  of  England,  Natural  Religion 
and  Ecce  Homo.  This,  his  most  celebrated 
book,  studied  the  life  and  character  of  Jesus 
as  a  human  being. 

Seidl  (zl'dl),  Anton  H.,  an  Austrian  musi- 
cal conductor,  was  born  at  Buda-Pest,  Hun- 
gary, May  7,  1850,  and  died  at  New  York, 
March  28,  1898.  After  studying  at  Leipsic 
under  Richter  and  at  Baireuth  under  Wag- 
ner, he  became  conductor  of  Leipsic  Opera- 
House,  and  in  1882  made  a  tour  of  Europe 
as  conductor  of  Neumann's  Nibelungen 
troupe.  In  1883  he  was  appointed  con- 
ductor of  the  opera-house  at  Bremen,  and 
two  years  later  came  to  the  United  States, 
where  he  was  received  with  favor  in  New 
York  and  other  cities,  as  leader  of  German 
operas  and  as  successor  to  Theodore  Thomas 
in  conducting  the  concerts  of  the  New  York 
Philharmonic  Society.  He  was  the  notable 
exponent,  for  many  years,  in  this  country, 
of  Wagner's  music. 

Seine  (sari) ,  one  of  the  four  chief  rivers  of 
France,  rises  northwest  of  Dijon  and  flows 
northwestward,  with  many  windings,  past 
Fontainebleau,  Melun,  Paris,  St  Denis,  St. 
Germain  and  Rouen  for  482  miles,  falling 
into  the  English  Channel  at  an  inlet  where 
stand  the  ports  of  Harfleur  and  Havre.  It 
is  navigable  350  miles  from  its  mouth,  or 
to  Marcilly,  and  the  improvement  of  the 
upper  Seine  as  a  canal  is  one  of  the  schemes 
proposed  to  join  Paris  to  the  Atlantic.  Its 
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main  branches  are  the  Aube,  Marne,  Oise, 
Yonne,  Loing,  Essonne  and  Eure;  and 
canals  join  it  to  the  Somme,  Scheldt,  Meuse, 
Rhine,  Saone  and  Loire.  Deep  dredging 
from  Rouen,  through  the  inlet  at  its  mouth, 
has  made  that  city  a  seaport  and  has  re- 
claimed 28,000  acres  of  land.  The  situation 
of  Paris  on  the  Seine  has  made  this,  like  the 
Hudson  and  the  Thames,  one  of  the  famous 
rivers  of  the  world.  See  Vernon-Harcourt's 
The  Seine. 

Seismol'ogy.  That  branch  of  physical 
science  which  is  concerned  with  the  investi- 
gation of  earthquakes, —  their  causes  and 
effects,  their  distribution  and  the  various 
circumstances  attending  their  occurrences. 
Professor  John  Milne  suggests  that,  in  addi- 
tion to  what  are  generally  known  as  earth- 
quakes, seismology  should  investigate  earth- 
tremors  which  escape  attention  by  the  small- 
ness  of  their  amplitude;  earth-pulsations 
overlooked  on  account  of  the  length  of 
their  period;  and  earth-oscillations  or  slow 
and  quiet  changes  in  the  relative  level  of 
the  sea  and  land,  which  geologists  speak  of 
as  elevation  and  subsidence.  But  seismol- 
ogy is  a  very  new  science,  having  been  de- 
veloped almost  wholly  during  the  nineteenth 
century  and  being  regarded  as  yet  in  the 
early  stages  of  its  development.  Its  pursuit 
is  regarded,  however,  as  of  the  utmost  im- 
portance to  geological  and  other  forms  of 
terrestrial  research.  It  already  has  a  great 
and  growing  body  of  material  and  literature. 
It  is  hoped  that  soon  practical  applications 
of  the  science  will  be  developed;  one  of 
these,  it  is  confidently  predicted,  will  be  the 
warning  to  dwellers  in  unstable  regions  when 
earthquakes  or  similar  disturbances  impend. 
Milne  is  sanguine  that  earthquake  warnings 
will  be  as  common  and  as  trustworthy  as 
the  storm  warnings  at  our  seaports.  The 
value  of  such  warnings  is  beyond  estimate. 
In  Japan,  where  earthquakes  are  frequent, 
an  earthquake-investigation  committee  was 
formed  in  1892  and  has  been  investigating 
the  practical  aspects  of  seismology  very 
carefully.  Professor  Gerland,  director  of  the 
imperial  German  chief  station  for  earthquake 
investigation  at  Strassburg,  now  issues  an 
annual  catalogue  of  earthquakes,  and  in  1903 
organized  The  International  Seismological 
Association.  The  interest  is  growing  in 
America,  and  the  broad  extent  of  our  out- 
lying territory  gives  us  fine  advantages  in 
collecting  data.  These  earth-movements  are 
recorded  by  seismographs,  instruments  found 
in  many  modern  observatories.  They  are, 
essentially,  a  pillar  extending  well  into  the 
earth  to  gather  the  vibrations,  with  an 
additional  device  for  recording  them. 
There  is  wide  variation  in  detail  of  con- 
struction; but  the  instrument  traces  a 
continuous  curve,  the  variations  of  which 
indicate  the  intensity,  distance,  time,  and 
duration  of  the  shock.  Professor  Milne's 
instrument  on  the  Isle  of  Wight  detects 


disturbances  in  Japan,  Borneo  or  South 
America. 

Seis'mograph.     See  SEISMOLOGY. 

Seismometer  (sis-mom1  e-tir) ,  an  instru- 
ment which  is  used  to  measure  the  amount 
and  direction  of  displacement  at  any  point 
on  the  earth's  surface  during  an  earthquake. 
The  name  is  also  applied  to  those  devices  by 
which  the  slow  and  gradual  tilting  of  the 
earth's  surface  is  indicated. 

For  the  first  of  these  two  purposes  the  one 
thing  essential  is  to  place  a  body  in  neutral 
equilibrium  and  without  friction.  To  realize 
these  two  conditions  perfectly  is  of  course 
impossible.  But  they  can  be  very  nearly 
approximated.  Thus  an  open  gate,  with  a 
heavy  mass  at  its  outer  end,  rotating  about 
a  strictly  vertical  axis  with  very  minute 
friction,  would  fairly  represent  a  seismom- 
eter. Three  instruments  of  this  kind,  one 
free  to  move  east-and-west,  one  free  to  move 
north-and-south  and  one  free  to  move  in  a 
vertical  direction,  will  give  the  three  compo- 
nents of  any  motion  produced  by  an  earth- 
quake; and  by  compounding  these  three 
motions  we  can  obtain  the  original  motion. 
In  the  modern  instruments,  as  perfected  by 
Prof.  John  Milne,  these  records  are  auto- 
matically photographed. 

Seismometers  which  are  employed  to 
measure  the  tilting  of  the  earth's  crust  gen- 
erally use  a  beam  of  light  which  has  been 
reflected,  part  of  it  from  a  mirror  rigidly 
attached  to  the  earth,  and  part  of  it  from 
a  surface  of  mercury,  which  remains  hori- 
zontal whether  the  earth's  crust  is  tilted  or 
not.  The  variation  in  angle  between  these 
two  beams  measures  the  tilting  of  the  earth. 
See  Milne's  Earthquakes  in  the  International 
Scientific  Series  and  Geo.  H.  Darwin's  Tides, 
popular  lectures  before  Lowell  Institute, 
Boston,  Mass.,  in  which  earth-til  tings  are 
treated. 

Seja'nus.     See  TIBERIUS. 

Selaginella  (sel'd-fi-nel'ld'),  the  genus  of 
plants  to  which  the  "little  club-mosses" 
belong.  See  LYCOPODIALES. 

Selenium  (se-le? rn-iim)  is  a  very  rare 
element  which  exists  in  two  forms.  In  the 
glassy  form  at  ordinary  temperatures  it  is  a 
solid  of  a  dark-brown  color  and  a  non-con- 
ductor of  electricity.  When  it  is  slowly  cooled 
from  its  melted  condition,  it  does  not  appear 
vitreous  or  glassy,  but  crystalline,  of  a  dull 
leaden  color,  and  at  ordinary  temperatures 
is  a  conductor  of  electricity.  It  is  very  sen- 
sitive to  light,  and  its  electrical  resistance 
is  much  less  in  the  light  than  in  the  dark. 
This  property  led  'to  the  discovery  of  the 
photophone  in  1880.  Selenium  is  found 
chiefly  in  combination  with  lead,  silver, 
copper  or  iron;  but  it  has  also  been  found 
in  sulphur  and  certain  iron  sulphides.  Se- 
lenium was  discovered  in  1817  by  Berzelius 
in  the  waste  of  a  sulphuric-acid  factory. 

Seleucia  (se-lur shi-a) ,  the  name  of  several 
early  cities. 
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SELEUCIA-ON-THE-TIGRIS  was  built  by 
Seleucus  Nicator,  40  miles  northeast  of  Bab- 
ylon, as  the  successor  of  that  capital,  which 
was  despoiled  to  furnish  it  with  building 
material.  It  grew  fast,  and  at  one  time 
had  a  population  of  600,000.  It  was  partly 
burnea  by  Trajan  and  razed  to  the  ground 
by  Avidius  Cassius  in  162  A.  D.  in  the 
reign  of  Marcus  Aurelius  and  Lucius  Verus. 

SELEUCIA  PIERIA  (pl-e'ri-a),  founded  by 
Seleucus  Nicator,  near  the  mouth  of  the 
Orontes  in  Syria,  was  the  seaport  of  Antioch. 
It  was  a  city  of  importance  during  the  wars 
between  the  Seleucida*  and  the  Ptolemies  for 
the  possession  of  Syria.  A  remarkable  tun- 
nel, i, 088  yards  long,  dug  out  of  the  solid 
rock,  the  only  connection  between  the  city 
and  the  sea,  and  the  ruins  of  its  threefold 
line  of  walls,  fortress,  temple  and  amphi- 
theater speak  of  its  former  splendor. 

Seleucidae  (s§-lu's1-de),  the  royal  house  to 
whom  fell  Syria,  a  large  part  of  Asia  Minor 
and  Persia,  Bactria  and  other  eastern  pro- 
vinces of  Alexander  the  Great.  Seleucus 
Nicator  was  driven  to  Egypt  by  Antigonus. 
The  date  of  his  return  to  Babylon,  312  B.  C., 
was  the  beginning  of  the  Seleucian  empire. 
Susiana,  Media  and  the  provinces  as  far  as 
the  Oxus  and  the  Indus  fell  into  his  hands. 
Joining  the  confederacy  headed  by  Ptolemy, 
he  gained  Syria,  and  later  all  Asia  Minor  fell 
to  his  share  on  the  defeat  of  Antigonus  by 
the  allies.  Planting  Greek  colonies  and 
founding  many  cities  —  some  of  which,  as 
Seleucia-on-the-Tigris  and  Antioch,  became 
among  the  largest  and  richest  in  the  world — 
were  some  of  his  plans  to  create  a  great 
empire.  Seleucus  was  murdered  by  one  of 
his  officers  in  280  B.  C.  Antiochus  II  allowed 
the  great  Parthian  kingdom  to  rise  in  the 
east.  The  two  ablest  successors  of  Seleucus 
I  were  Antiochus  III,  the  first  great  eastern 
king  to  come  into  collision  with  the  Romans, 
and  Antiochus  IV,  whose  cruelties  would 
have  perhaps  succeeded  in  supplanting  the 
Jewish  religion  by  the  Greek  worship,  had  it 
not  been  for  the  patriotic  resistance  of  the 
Maccabees  (q.  v.).  Antiochus  died  a  raving 
lunatic.  In  derision  his  subj  ects  changed  his 
surname  of  Epiphanes  or  the  Illustrious  into 
Epimanes  or  the  Madman.  Syria,  the  last 
Seleucian  possession,  was  conquered  by  Ptol- 
emy in  65  B.  C. 

SeIf=Activ'ity.  In  the  process  of  educa- 
tion there  seem  to  be  two  principal  factors. 
On  the  one  hand  are  the  instincts,  impulses 
and  interests  of  the  individual,  whether  child 
or  adult ;  and  on  the  other  hand  are  certain 
sensations  and  stimuli  which  operate  from 
without.  The  name  of  self-activity  is  given 
to  the  native  tendencies  of  the  individual. 
These  include  instincts,  impulses  and  inter- 
ests. Every  instinct,  indeed,  involves  an 
impulse  and  tends  to  create  an  interest.  The 
factor  of  self-activity  in  the  process  of  edu- 
cation has  been  chiefly  emphasized  by  the 
school  of  Froebel.  By  Froebel  selectivity 


was  regarded  as  the  divinely  set  spark  of 
the  fire  of  life  or  the  seed  of  all  development. 
It  was  regarded  as  a  datum  of  unity  in  the 
soul.  However,  it  is  a  question  whether  one 
should  speak  of  self-activity  or  only  of  self- 
activities.  An  analysis  of  self-activity  would 
seem  to  involve  something  like  the  classifi- 
cation of  instincts  by  Professor  James  in 
Principles  of  Psychology.  Self-activity  would 
then  involve  not  only  the  natural  physical 
tendencies  but  the  inclinations  towards  imi- 
tation, emulation,  pugnacity,  sympathy, 
hunting,  fear,  acquisitiveness,  constructive- 
ness,  play,  curiosity,  sociability,  shyness, 
secretiveness,  cleanliness,  shame  and  love. 
It  seems  absurd  to  regard  these  self-activi- 
ties as  reducible  to  a  single  type  and  equally 
absurd  to  regard  them  as  wholly  independent 
of  one  another.  It  follows  that  original  self- 
activity  is  neither  a  mere  unity  nor  a  mere 
set  of  different  activities,  but  rather  a  germ 
both  of  unity  and  of  difference.  This  is  im- 
portant for  the  theory  of  the  will.  The 
will  is  partly  given  and  partly  achieved. 
The  will,  indeed,  simply  is  the  unity  of  self- 
activity.  Self-activity,  therefore,  is  encour- 
aged in  education  as  the  basis  of  will, 
effort  and  interest.  It  seems  to  be  best 
developed  by  its  own  exercise.  Such  occu- 
pations as  manual  training,  which  involve 
doing  rather  than  imitating,  are  therefore 
regarded  as  concessions  to  the  doctrine  of 
education  by  self-activity.  Education  by 
self-activity  practically  is  education  by  de- 
velopment. The  nature  of  the  child  is 
followed  and  not  constrained.  Yet  it  is 
clear  that  the  child  has  to  meet  certain  social 
demands.  These  demands  are  represented 
by  the  curriculum,  which  must  be  mastered. 
The  curriculum  itself  can  only  to  a  limited 
extent  cater  to  self-activity.  It  is  method, 
therefore,  rather  than  curriculum,  which  is 
founded  upon  a  study  of  self-activity  or 
upon  child-study.  Education  according  to 
self-activity  emphasizes  child-nature,  in- 
dividuality, psychological  method  and  the 
principles  of  heredity.  In  general,  the  treat- 
ment of  self-activities  in  education  should 
be  sympathetic  but  not  servile.  The  teacher 
is  not  to  eliminate  them,  as  if  they  repre- 
sented original  sin;  but  he  is  not  to  pander 
to  them  where  duty  demands  a  sacrifice. 
They  are  not  to  be  destroyed,  nor  yet  fol- 
lowed; they  are  to  be  guided  and  controlled 
according  to  the  social  conception  of  the 
good. 

Self-Pollina'tion  (in  plants),  the  transfer 
of  pollen  from  a  stamen  to  the  stigma  of 
the  same  flower.  It  is  the  same  as  close- 
pollination.  See  POLLINATION. 

Se'lim  I,  sultan  of  Turkey,  was  born  in 
1467,  dethroned  his  father,  Bajazet  II,  by 
the  aid  of  the  janizaries  in  1512,  and  put 
his  father,  brothers  and  nephews  to  death. 
In  1514,  after  massacring  40,000  Shiites,  he 
declared  war  against  Persia  and  defeated 
Shall  Ismail  near  Tabriz.  Three  years  later 
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he  wrested  Egypt  from  the  Mamelukes  and 
annexed  Syria.  He  also  forced  the  caliph 
of  Cairo  to  yield  the  headship  of  the  Moham- 
medan world  and  the  standard  of  the 
prophet.  The  sacred  cities  of  Mecca  and 
Medina,  also  fell  into  his  hands.  This  able 
yet  savage  ruler,  however,  improved  the 
condition  of  the  people  he  had  conquered, 
kept  the  janizaries  in  order,  arid  was  a  lover 
of  literature.  He  died  in  1520. 

Seljuks  (sel-juks'),  a  division  of  the  Ghuzz 
confederacy  of  Turkish  tribes.  Togrul  Beg, 
grandson  of  Seljuk,  founder  of  the  dynasty, 
crippled  the  empire  of  Ghazni  (1040),  con- 
quered Persia  and,  ten  years  later,  Baghdad. 
Togrul's  nephew  and  successor,  Alp-Arslan, 
wrested  Syria  and  Palestine  from  the  caliph 
of  Egypt,  and  in  1071  captured  Diogenes, 
the  Byzantine  emperor.  Diogenes'  ransom 
was  the  best  part  of  Asia  Minor.  The  empire 
at  the  close  of  this  reign  (1092)  began  to 
break  up  into  smaller  kingdoms.  Even  be- 
fore this,  strong  chieftains  like  Saladin  had 
been  really  independent.  In  the  i3th  cen- 
tury the  orders  of  dervishes  arose,  and  the 
Mongols  began  to  gain  the  power  which  they 
wielded  over  this  part  of  Asia  till  the  rise 
of  the  Ottoman  princes,  who,  like  the  Sel- 
juks, were  Turks  and  had  been  driven 
westward  by  the  Mongols.  Out  of  their 


supremacy  grew  the  Turkish  [empire  (q.  v.). 

Sel'kirk,  Alexander.  See  JUAN  FER- 
NANDEZ. 

Selkirk  Mountains,  an  outlying  range 
of  the  Rocky  Mountains,  in  British  Colum- 
bia, reaching  southward  almost  to  the  United 
States  boundary.  The  range  contains  enor- 
mous glaciers,  and  is  the  home  of  bears, 
big-horned  sheep  and  Rocky  Mountain  sheep. 
See  W.  S.  Green  s  Among  the  Selkirk  Glaciers. 

Sel'ma,  Ala.,  city  and  county-seat  of 
Dallas  County,  on  Alabama  River,  50  miles 
from  Montgomery.  The  city  is  in  the  fertile 
black  belt  section  of  the  South  where  cotton 
and  live  stock  are  extensively  produced.  It  has 
cotton  factories,  a  cotton-warehouse,  cotton- 
seed-oil mill,  car- wheel  shops,  ironworks  and 
railroad  machine  shops.  Selma  has  a  Carnegie 
library,  Dallas  Academy,  Selma  University 
(Baptist),  opened  in  1878,  for  colored  pupils, 
private  business  schools,  the  Y.  M.  C.  A. 
library  and  reading-rooms.  During  the  Civil 
War  the  city  had  a  Confederate  navy-yard, 
arsenal,  powder-works  and  artillery-found- 
ries. It  was  captured  by  the  Union  forces 
on  April  2,  1865.  Selma  has  the  service 
of  three  railroads,  and  is  at  the  head 
of  year-round  steamboat  navigation  on 
the  Alabama  River.  The  population  is 
13,649- 

Selous',  Frederick  Courteney,  African 
explorer  and  hunter,  was  born  in  London, 
Dec.  31,  1851,  and  educated  at  Rugby  and 
in  Switzerland  and  Germany.  He  left  Eng- 
land for  South  Africa  in  July,  1871,  went 
to  Matabeleland  the  year  after,  and  sup- 
ported himself  for  19  years  by  elephant- 


hunting  and  collecting  natural  history  speci- 
mens. In  1890  he  guided  the  pioneer  expe- 
dition to  Mashonaland,  and  in  1892  took 
part  in  the  first  Matabele  war.  He  was 
awarded  the  Cuthbert  Peek  grant,  the  Back 
premium  and  the  Founder's  gold  medal  by 
the  Royal  Geographical  Society,  and  was  a 
corresponding  member  of  the  Zoological 
Society.  His  published  works  include  A 
Hunter's  Wanderings  in  Africa,  Travel  and 
Adventure  in  Southeast  Africa,  Sunshine  and 
Storm  in  Rhodesia  and  Sport  and  Travel. 
He  died  in  1917. 

Selwyn  (sel'wtri),  Alfred  Richard  Cecil, 
was  born  in  Kilmington,  Somerset,  July  28 
1824,  and  educated  partly  in  Switzerland 
His  pursuit  of  his  favorite  science  began 
officially  in  1845  when  he  was  appointed 
assistant-geologist  on  the  geological  survey 
of  Great  Britain,  a  post  he  resigned  in  1852 
to  accept  that  of  director  of  the  geological 
survey  of  Victoria.  In  1869  he  came  to 
Canada  as  director  of  the  Canadian  geolog- 
ical survey,  a  post  he  held  until  1895.  He 
wrote  the  Canadian  part  of  Stanford's  Com- 
pendium of  Geography,  and  was  the  editor 
of  and  an  important  contributor  to  the 
annual  reports  of  the  survey  of  Canada 
from  1869  to  1894.  He  died  in  1904. 

Sem'aphore.  This  is  an  apparatus  for 
visible  telegraphy  by  means  of  flags,  lan- 
terns or  similar  signals  It  is  employed  in 
connection  with  the  block-system  (q  v.)  on 
railroads  and  at  sea  by  means  of  flags. 
Different  combinations  of  the  flags,  lanterns 
or  movements  of  signal-arms  may  serve  to 
indicate  the  different  letters  of  the  alpha- 
bet. Sometimes  they  are  used  to  indicate 
numbers.  Semaphores  are  of  importance 
not  only  to  indicate  the  movements  of 
trains  and  shipping;  but  in  war-signaling, 
when  special  codes  are  employed. 

Sembrich  (zem'brtk),  Marcella.  (Real 
name,  Praxede  Marcelline  Kochanska).  An 
Austro -Polish 
opera-singer,  born 
at  Lemberg  in 
Galicia,  Feb.  15, 
1858.  She  first 
studied  violin  and 
piano,  her  master 
on  the  latter  being 
Franz  Liszt.  When 
her  remarkable 
voice  was  discov- 
ered, she  went  to 
Milan  to  study 
with  Lamperti. 
She  made  her 
d£but  in  opera  at 
Athens  in  /  Puri- 
tani  in  1877.  Soon  she  became  attached 
to  the  company  of  the  Royal  Opera- 
House,  Dresden,  remaining  till  1880.  That 
year  she  first  appeared  in  London.  She 
became  a  great  favorite  in  the  char 
acters  of  Terlina,  Susanna,  Constance, 
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Martha  and  Lucia.  She  came  to  the  United 
States  in  1883,  and  has  appeared  here  in 
several  seasons  of  concert  and  opera  work. 
She  retired  from  active  work  on  the  stage  in 
1900,  but  continues  to  sing  occasionally  in 
concerts. 

Semele  (sem'$-le),  in  Greek  story,  was 
beloved  by  Zeus,  and  Hera,  moved  by 
jealousy,  persuaded  her  to  ask  him  to 
appear  in  all  his  majesty  as  king  of  gods 
and  men.  Having  sworn  to  grant  her 
every  request  and  warned  her  in  vain  not 
to  press  her  wish,  he  unwillingly  yielded 
and  appeared  as  the  god  of  the  thunder- 
bolt. Semele  was  consumed  by  the  light- 
ning, but  the  child  to  which  she  was  about 
to  give  birth  was  saved  by  Zeus.  This 
child  was  Dionysus,  the  god  of  wine. 

Seminoles  (sem't-nolz) ,  at  first  a  wander- 
ing branch  of  Creek  Indians.  In  1817  they 
joined  the  Creeks  and  some  refugee  negroes 
in  ravaging  the  white  settlements  in  Georgia, 
plundering  the  plantations  and  carrying  off 
slaves  whom  they  refused  to  surrender. 
Andrew  Jackson  was  sent  to  punish  them, 
and  his  expedition  hastened  the  cession  of 
Florida  to  the  United  States  (1819).  The 
Seminoles,  numbering  4,000  in  1823,  by  a 
treaty  made  in  that  year  sold  most  of  their 
lands  for  a  yearly  sum.  In  1832  a  treaty 
for  the  removal  of  the  whole  tribe  west  of 
the  Mississippi  was  signed  by  the  chiefs, 
but  the  tribe,  under  the  leadership  of 
Osceola,  would  not  ratify  it.  This  led  to 
a  war.  lasting  seven  years  and  costing 
hundreds  of  lives  and  millions  of  dollars. 
At  length  the  tribe  was  removed  to  Indian 
Territory  (now  Oklahoma),  where  are  now 
settled  all  the  Seminoles,  some  3,000,  ex- 
cept about  200  still  lingering  in  Florida 
and  a  few  in  Texas.  The  Seminoles  are 
steady,  sober  and  industrious,  and  in  the 
progress  they  have  made  rank  next  to  the 
Cherokees,  Creeks  and  Choctaws.  They 
receive  $25,000  a  year,  besides  money  to 
keep  up  their  schools  and  government. 
They  cultivate  about  8,000  acres.  They 
have  eight  churches,  and  are  under  the  train- 
ing of  Presbyterian  missionaries. 

Semiramis  (se-mir'd-mis'),  wife  of  Ninus, 
who,  according  to  the  Greek  historians, 
founded  Nineveh.  A  daughter  of  Derceto, 
the  fish-goddess,  she  was  exposed  to  death 
when  a  baby,  but  miraculously  fed  by 
doves  and  brought  up  by  a  shepherd. 
Onnes,  one  of  the  king's  generals,  charmed 
by  her  beauty,  married  her;  but  she  won 
the  heart  of  the  king  himself  by  her  heroic 
capture  of  Bactra,  whereupon  her  husband 
had  the  loyalty  to  take  his  own  life.  Ninus 
soon  died,  leaving  Semiramis  to  reign  glori- 
ously for  42  years,  conquering  in  Persia, 
Libya  and  ^Ethiopia,  but  failing  in  her 
attack  on  India,  where  her  army  was  cut 
to  pieces  by  elephants.  She  at  last  dis- 
appeared, according  to  some  stories,  in  the 
form  of  a  dove.  The  name  of  the  mighty 


queen  survived  in  the  names  of  many  great 
works,  as  the  hanging-gardens  of  Babylon, 
which  were  attributed  to  her.  The  Semir- 
amis of  the  North  was  the  name  aptly  given 
to  Catherine  II  of  Russia. 

Semites  (sem'ltes),  a  name  applied  to  a 
group  of  nations,  much  alike  in  language, 
religion,  manners  and  looks,  who  are  repre- 
sented in  Genesis  •x  as  descended  from 
Shem,  a  son  of  Noah.  Their  home  is  Abys- 
sinia, Arabia,  Palestine,  Phoenicia,  Syria  and 
the  countries  of  the  Euphrates  and  Tigris. 
It  is  generally  believed  that  as  early  as  4000 
B.  C.  the  Semites  migrated  as  wandering 
tribes,  probably  from  Arabia,  into  Meso- 
potamia. There  they  found  a  people  dwell- 
ing in  cities  built  of  brick,  under  a  regular 
government  of  priest-kings,  skilled  in  metals 
and  using  cuneiform  (q.  v.)  writing.  Accad, 
Shumir  and  Elam  were  conquered,  the 
Semites  forming  the  upper  classes  of  society 
and  ruling  the  Akkadians  and  Sumerians. 
Chedorlaomer,  a  king  of  Elam,  about  2200 
B.  C.  conquered  as  far  as  Palestine.  Some 
Semites  migrated  northwestward  and 
founded  Tyre,  Sidcn  and  other  cities  on 
the  Mediterranean,  and  became  known  as 
Canaanites  and  Phoenicians.  Later,  others 
came  from  Ur  and  founded  the  nation  of 
Israelites.  Still  others  built  cities  which 
grew  into  the  Assyrian  empire. 

The  Semites  as  a  race  have  finely-devel- 
oped bodies,  quick  and  clever  minds,  but 
are  not  inclined  to  change.  Almost  their 
only  arts  are  the  sculpture  of  Assyria  and 
the  glass,  pottery,  cloth  and  embroidery  of 
the  Phoenicians.  They  have  made  their 
mark  on  the  world  in  the  Phoenician  com- 
merce and  colonies;  in  the  Carthaginian 
empire  and  the  exploits  of  Hannibal;  in 
the  spreading  of  the  Phoenician  alphabet, 
which  is  the  mother  of  the  European  and 
most  Asiatic  alphabets,  though  it  is  not  the 
oldest  alphabet;  in  the  Babylonian  and 
Assyrian  empires;  in  the  Hebrew  Bible  and 
Jewish  religion ;  in  the  New  Testament  and 
Christian  religion;  in  the  Koran  and  Moham- 
medan religion;  in  the  Mohammedan  con- 
quests and  empire;  and  in  the  preservation 
of  learning  through  the  dark  and  middle  ages. 
Setnmes  (scmz),  Raphael,  was  born  in 
Charles  County,  Md.,  Sept.  27,  1809.  He 
entered  the  navy 
in  1 8  2  6 ,  and  became 
a  commander  in 
1855.  He  served 
during  the  Mexican 
War  as  a  naval 
officer  and  also  as 
an  aide  to  General 
Worth.  As  com- 
mander of  the  Con- 
federate steamer 
Sumter,  he  ran  the 
blockade  at  the 
mouth  of  the  Mississippi  at  the  beginning 
of  the  Civil  War.  After  capturing  several 
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merchant- vessels  in  the  Gulf  of  Mexico, 
he  sailed  to  England.  On  leaving  South- 
ampton he  was  pursued  by  the  Federal 
steamer  Tuscarora,  blockaded  at  Tangier, 
and  forced  to  sell  his  ship.  In  August, 
1862,  he  took  command  of  the  famous 
Alabama,  built  in  England  and  manned 
by  an  English  crew.  Ke  then  com- 
menced a  successful  cruise  against  merchant- 
vessels.  He  also  sank  the  gunboat  Hatteras 
off  Galveston;  but  on  June  10,  1864,  the 
Alabama  was  herself  sunk  by  the  Kearsarge 
in  a  sea-fight  off  the  harbor  of  Cherbourg, 
France.  Semmes,  however,  escaped  in  an 
English  yacht.  He  opened  a  law-office  at 
Mobile  after  the  war  closed,  but  was  arrested 
and  suffered  a  four  months'  imprisonment. 
He  afterwards  wrote  and  lectured  on  his 
adventures  during  the  war.  Semmes  died 
at  Mobile,  Ala.,  Aug.  30,  1877. 

Sempach  (ze-m'pak),  Battle  of.  See  WIN- 
KELRIED,  ARNOLD  VON. 

Seneca  (sen'e-ka),  whose  father  was  a 
prominent  writer,  was  a  Spaniard,  born  at 
Corduba  (Cordoya)  about  4  B.  C.  He 
studied  law  at  Rome,  where  he  narrowly 
escaped  being  put  to  death  by  Emperor 
Caligula.  Later  in  life  he  entered  the 
Roman  court,  but  in  41  A.  D.  lost  the 
favor  of  Claudius  and  suffered  eight  years' 
banishment  to  Corsica.  After  his  return  he 
became  tutor  to  Nero,  over  whom  he  had  a 
strong  and  good  influence,  and  was  made 
consul  in  57  A.  D.  by  his  pupil,  who  was  now 
emperor.  As  Nero  (q.  v.)  rapidly  sank  into 
crime,  Seneca's  high  moral  character  aroused 
hatred,  while  the  teacher's  wealth,  heaped 
on  him  by  Nero,  is  said  to  have  made 
the  emperor  jealous.  Nero  tried  to  poison 
him,  but,  failing  in  this,  had  him  drawn 
into  the  Pisonian  conspiracy,  for  which  he 
was  tried  and  condemned.  Left  free  to 
choose  his  own  death,  he  opened  his  veins 
and  bled  to  death,  65  A.  D.  Seneca  was  a 
noble  and  upright  man,  yet  had  many 
enemies.  On  Foresight,  On  Shortness  of  Life 
and  Epistles  to  Lucilius  are  some  of  his 
writings,  besides  epigrams  and  eight  trag- 
edies, which  show  great  mastery  of  style 
but  are  unfitted  for  the  stage.  For  a  strik- 
ing portrait  of  Seneca  see  Hugh  Westbury's 
Acte.  Consult,  also,  Farrar's  Seekers  after 
God  and  the  Quo  Vadis?  of  Sienkiewicz. 

Seneca  Falls,  N.  Y.,  a  village  in  Seneca 
County,  on  Seneca  River,  the  Seneca  and 
Cayuga  Canal  and  the  N.  Y.  Central  and 
Lehigh  Valley  railways,  about  40  miles 
west  of  Syracuse.  It  lies  in  a  notable  agri- 
cultural region,  and  was  early  settled;  it 
also  has  extensive  manufactones,  which  in 
large  measure  utilize  the  waterpower  of  the 
river.  Among  these  are  pump,  fire-engine, 
automobile,  button  and  machine-tool 
works.  It  is  the  seat  of  Johnson  Home 
for  Indigent  Females,  Mynderse  Academy 
and  Library  and  Rumsey  Hall,  a  prepara- 
tory school;  while  in  the  vicinity  it  has  a 


fine  summer-resort  in  Cayuga  Lake  Park. 
Population  6,588. 

Seneca  Lake,  one  of  a  range  of  narrow 
lakes  in  the  western  part  of  New  York. 
It  is  36  miles  long,  and  averages  two  miles 
in  width  and  530  feet  in  depth.  Steam- 
boats ply  daily  from  end  to  end.  It  flows 
into  Lake  Ontario  through  Seneca  and 
Oswego  Rivers,  and  is  joined  by  canal  to 
Erie  Canal. 

Senecas,  one  of  the  Indian  tribes.  See 
IROQUOIS. 

Senegal  (sen' $-gal')  is  a  French  colony  on 
the  western  coast  of  Africa  between  Gambia 
River  and  the  Sahara.  It  extends  900 
miles  inland,  covers  80,000  square  miles 
and  has  1,200,000  inhabitants.  The  colony 
is  unde*  civil  administration,  and  com- 
prises the  communes  of  St.  Louis,  the  cap- 
ital; Dakar,  a  fortified  naval  station  that 
is  the  seat  of  the  general  government  of 
French  West  Africa;  Rufisque;  and  Goree. 
These  are  directly  under  the  governor,  and 
the  inhabitants,  numbering  107,826,  are 
French  citizens  and  elect  a  deputy  to  the 
Parliament  at  Paris.  The  colony  also  in- 
cludes nine  circles  under  other  adminis- 
trators, where  the  natives  are  not  citizens 
of  France,  and  other  districts  that  govern 
themselves  under  French  protectorates. 
Everything  outside  of  the  territories  men- 
tioned is  the  Senegal-Niger  colony. 

French  settlement  began  as  early  as  1637, 
but  the  colony  was  taken  by  the  English 
in  1756  and,  except  in  1779,  held  till 
1815,  when  it  passed  permanently  into 
the  hands  of  France.  Progress  began  in 
1854,  and  prosperity  has  grown  ever  since. 
The  colony  is  self-supporting.  The  chief 
towns  have  schools  with  over  2,000  pupils. 
The  natives  cultivate  make,  millet  and 
rice.  Other  products  include  castor-beans, 
cocoanuts,  ground-nuts,  gums,  kola  and 
rubber.  The  domestic  animals  are  camels, 
cattle,  goats  and  sheep.  Copper,  gold, 
mercury  and  silver  are  found.  The  indus- 
tries comprise  brickmaking,  jewelry,  pot- 
tery and  weaving.  The  imports  in  1909 
were  valued  at  67,912,239  francs,  the  ex- 
ports at  59,164,917  francs.  There  are 
nearly  600  miles  of  railway  1,241  of  tele- 
graph and  about  200  of  telephone.  A  sub- 
marine cable  has  connected  Dakar  with 
Brest,  France,  since  April  of  1905.  Dakar 
also  has  regular  steamship-service  to  French 
ports.  Hamburg  and  Liverpool.  The  chief 
railroad  is  the  line  along  the  coast  that 
connects  Dakar,  Rufisque  and  St.  Louis. 
Another  runs  from  Kayes.  the  head  of  flood  - 
navigation  on  Senegal  River  (490  miles 
from  St.  Louis),  to  the  Niger,  so  that  one 
can  go  from  Paris  to  Timbuktu  by  train 
and  steamer.  At  Dakar  extensive  improve- 
ments, including  a  dry-dock,  are  under 
way. 

Senegal  (sen' t-gal'') ,  a  river  of  West  Africa, 
has  two  sources,  the  Bafing  and  the  Bakhoy. 
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These  streams  meet  at  Bafulabe",  700  miles 
from  the  coast,  the  united  Senegal  reaching 
the  Atlantic  ten  miles  befow  St.  Louis. 
From  July  to  October  the  river  is  navigable 
to  within  40  miles  of  Bafulabe1,  but  the 
channel  has  many  falls,  narrows  and  low, 
flat  islands.  The  mouth  is  being  dredged 
and  deepened.  A  railroad  has  been  built 
along  the  left  bank  for  82  miles  from  Kayes 
to  Bafulabe',  which  has  been  carried  to 
Bamaku  on  the  Niger. 

Senegambia-Niger  (sen't-gam'bt-a-nl'jer) 
since  1902  consists  of  territories  under  the 
administration  of  the  governor-general  of 
French  West  Africa,  and  includes  some  of 
the  older  Senegal  protectorates,  the  rem- 
nants of  the  former  French  Sudar  and  the 
Military  Territory.  (The  name  "S^negam- 
bia"  is  not  used  by  the  French.)  It  is 
divided  into  two  parts,  one  including  the  old 
Senegal  protectorates  as  far  as  Fale"m£ 
River.  The  other  is  bounded  on  the  north 
by  the  Algerian  sphere,  on  the  west  by 
Fale'me'-  River  and  French  Guinea,  on  the 
south  by  the  Ivory  Coast,  Gold  Coast, 
Togoland,  Dahome'  to  the  Niger  and  its  left 
bank  to  Northern  Nigeria,  and  on  the  east 
by  the  Military  Territory  from  Lake  Chad. 
It  therefore  includes  the  valley  of  the  upper 
Senegal,  two  thirds  of  the  entire  course  of 
the  Niger,  taking  in  the  great  bend  and 
the  countries  enclosed,  and  Sahara  north 
to  the  Algerian  sphere  of  influence.  The 
area  is  370,000  square  miles,  the  popula- 
tion 8,000,000.  It  is  all  under  civil  admin- 
istration, with  its  budget  balancing  in  1907 
at  6,963,500  francs,  and  has  a  regular  judi- 
cial and  educational  system  a  complet3 
system  of  telegraph  lines,  good  roads  be- 
tween all  important  centers  and  the 
Senegal-Niger  railway  completed  from  Kayes 
through  Bamaku  to  Kulikoro,  349  miles. 
In  1905  the  expenditure  for  railway  con- 
struction amounted  to  688,000  francs. 

Senn,  Nicholas,  an  eminent  surgeon, 
was  born  in  Switzerland  in  1844,  and 
brought  to  the  United  States  in  1853.  He 
was  educated  in  the  public  schools  of  Wis- 
consin, and  graduated  from  Chicago  Medical 
College  in  1868  and  from  the  University 
of  Munich  in  1878.  He  practiced  his  pro- 
fession in  Milwaukee  and  Chicago,  where 
he  was  connected  with  the  best  medical 
schools  and  societies  and  gained  a  wide 
reputation.  He  was  delegate  to  the  Inter- 
national Medical  Congress  at  Berlin  in 
1890,  Moscow  in  1897  and  Madrid  in  1903. 
He  was  the  author  of  many  works  on  medi- 
cal and  allied  subjects  —  among  them 
Medico-Surgical  Aspects  of  the  Spanish- 
American  War  and  Our  National  Recrea- 
tion Parks.  His  death  occurred  in  Chicago 
in  1908. 

Sennacherib  (sen-nak1 'e-rib} ,  an  Assyrian 
king,  son  of  Sargon,  reigned  from  705  to  681 
B.  C.  He  built  the  embankment  of  the 
Tigris,  made  canals  and  water-courses, 


built  a  huge  palace  at  Nineveh,  and  was 
the  founder  of  many  other  public  works. 
See  ASSYRIA. 

Sen'sitive  Plants.  All  plants  are  more 
or  less  sensitive,  that  is,  able  to  respond  to 
stimuli.  Some  plants,  however,  respond  so 
quickly  and  so  evidently  that  they  have 
been  popularly  called  sensitive  plants.  Con- 
spicuous among  them  are  species  of  mimosa, 
acacia  and  their  allies,  members  of  the  pea 
family.  These  particular  plants  have  large, 
compound  leaves  composed  of  numerous 
and  very  small  leaflets.  At  a  sudden  touch 
the  paired  leaflets  fold  together,  or  the  whole 
leaf  may  fold  up  and  its  petiole  droop.  In 
the  natural  surroundings  of  these  plants 
this  folding  of  the  leaves  has  to  do  with 
the  avoidance  of  too  intense  light  or  drought, 
the  surface  of  exposure  thus  being  dimin- 
ished in  exact  proportion  to  the  need. 

Seoul  (se-o5V),  capital  of  Korea  (q.v.),  is 
on  the  Han,  75  miles  from  its  entrance  into 
the  Yellow  Sea.  It  is  in  a  basin  in  the 
midst  of  granite  hills  and  is  surrounded  by 
a  wall.  Narrow,  dirty  streets;  wide,  open 
squares;  poorly  built  houses;  and  a  royal 
palace  covering  600  acres  make  the  city. 
Silk,  paper,  tobacco,  mats  and  fans  are  pro- 
duced, Population  196,646. 

Se'pal  (in  plants),  one  of  the  parts  which 
together  make  up  the  calyx  or  outer  set  of 
floral  leaves.    See  FLOWER. 
Separator,    Cream.    See 
CREAM-SEPARATOR. 

Se'poy,  a  native  Hindu 
soldier,  as  distinguished 
from  a  gora  or  white  sol- 
dier. Sepoys  have  always 
been  volunteers.  The 
(5,  5)  SEPALS  French  first  employed  them 
in  the  i8th  century.  The  East  India  Com- 
pany had  10,000  Sepoys  at  the  time  of  the 
battle  of  Plassy.  This  force  had  grown  to 
45,000  by  the  time  the  first  governor-gen- 
eral was  appointed  (1773).  Their  dis- 
cipline, faithfulness  and  good  services 
caused  general  belief  in  their  loyalty  until 
the  outbreak  of  the  Sepoy  rebellion  in  1857. 
The  army  was  then  300,000  strong,  all 
Sepoys  but  40,000.  The  rising  took  place 
among  the  high-caste  Hindus,  who  made 
up  the  Bengal  army.  The  Sepoy  forces  of 
Madras,  Bombay  and  the  Punjab  took  no 
part  in  it.  This  rebellion  cost  the  British 
$200,000,000.  Since  1857  the  proportion  of 
Sepoys  to  Europeans  is  less,"  it  being  now 
two  to  one  instead  of  six  to  one. 

Septem'ber,  from  the  Latin  word  mean- 
ing seven,  was  the  seventh  month  of  the 
Roman  calendar,  but  is  the  ninth  accord- 
ing to  our  reckoning.  The  Anglo-Saxons 
called  it  gerst-monath  or  barley-month. 

Sequoia  (se-kwoi'd),  a  genus  of  the  Con- 
ifers, whose  two  species  are  native  only  in 
California.  They  are  the  famous  redwoods 
or  Big  Trees  and  form  one  of  the  attrac- 
tions to  visitors  in  California.  The  species 
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are  5.  sempervirens,  the  true  redwood,  and 
S.  gigantea,  the  giant  redwood.  The  for- 
mer grows  only  in  the  Coast  Ranges,  and  is 
abundant  enough  to  be  a  very  important 
lumber  tree.  The  recorded  sizes  are  from 
50  to  75  feet  in  circumference  and  200  to 
300  feet  in  height.  It  is  one  of  the  most 
important  timber-trees  in  the  world.  The 
Pacific  coast  is  supplied  by  the  redwood 
with  much  of  its  building  and  fencing  lum- 
ber. The  tree  does  not  thrive  away  from 
the  sea-fog,  all  redwood  forests  being  in  a 
strip  20  to  25  miles  wide  and  in  length  500 
miles.  It  has  marvelous  reproductive 
powers;  persistently  throws  up  shoots 
when  cut  or  fallen,  resists  fire  well,  and 
quickly  makes  new  forests.  The  giant 
redwood  occurs  in  groves  in  a  narrow  strip 
along  the  western  slope  of  the  Sierra  Nevada. 
Among  the  most  famous  groves  are  those 
of  Calaveras  County  and  the  Mariposa 
grove  just  south  of  the  Yosemite.  The 
latter  contains  one  of  the  largest  standing 
trees,  known  as  the  Grizzly  Giant,  whose 
trunk  at  the  ground  is  more  than  93  feet  in 
circumference.  The  age  of  the  largest 
trees  is  from  2,000  to  2,500  years.  In  for- 
mer ages  sequoias  were  widely  distributed 
throughout  the  world.  As  the  last  sur- 
vivors of  a  very  ancient  and  wonderful 
family,  as  well  as  for  their  own  majesty, 
they  are  of  the  greatest  interest  and  value. 
Nevertheless,  many  of  the  giant  redwoods 
of  private  ownership  have  been  sacrificed 
for  money.  A  generous  gift  of  a  public- 
spirited  citizen,  William  Kent  of  Chicago, 
has  provided  for  the  preservation,  some 
few  miles  out  from  San  Francisco,  of  a 
tract  heavily  wooded  with  virgin  timber, 
chiefly  redwood  and  Douglas  fir.  Mr. 
Kent  purchased  the  forest  with  the  pur- 
pose of  having  it  established  as  a  govern- 
ment reserve,  and  in  January  of  1908  the 
government  accepted  the  generous  offer;  and 
Muir  Woods,  the  name  given  to  the  beautiful 
canon  forest  by  the  donor,  now  belong  to 
the  nation.  See  FOREST-RESERVES  and 
MUIR,  JOHN. 

Sera' pis,  the  Greek  name  of  an  Egyptian 
god,  introduced  into  Egypt  in  the  time  of 
Ptolemy  Soter.  He  was  a  combination  of 
the  Greek  Hades  and  the  Egyptian  Osiris. 
It  is  said  that  42  temples  were  built  for  the 
worship  of  this  god,  though  they  were  ad- 
mitted only  into  the  Greek  cities  founded 
in  Egypt.  The  best  known  of  these  temples 
was  the  magnificent  Serapeum  at  Alex- 
andria, to  which  was  joined  the  celebrated 
Alexandrine  Library.  Antoninus  Pius  in- 
troduced the  worship  of  Serapis  into  Rome, 
but  it  was  soon  abolished.  Many  Roman 
coins  hav  '  his  image  joined  to  that  of  Isis. 
The  worship  of  Serapis  ceased  in  Egypt 
only  when  his  image  in  Alexandria  was  de- 
stroyed by  its  Christian  archbishop  in 
398  A.  D. 

Serf.    See  SLAVERY, 


Ser'pentine,  a  mineral  made  up  of  silica, 
magnesia  and  water,  with  a  little  protoxide 
of  iron.  Serpentine  is  usually  found  in 
masses,  never  in  crystals;  is  generally  some 
shade  of  green,  but  sometimes  is  red  or 
brownish-yellow;  and  feels  smooth,  but 
often  greasy.  Precious  or  noble  serpen- 
tine is  a  rich,  dark  green,  hard  enough  to 
take  a  good  polish,  translucent  and  some- 
times having  garnets  imbedded,  which 
form  red  spots  and  add  to  its  beauty.  It 
is  a  rather  rare  mineral,  and  is  found  at 
Baireuth  (Germany),  in  Corsica  and  in  the 
Shetland  Islands.  The  Romans  made  of 
it  beautiful  pillars;  and  boxes,  vases  etc. 
are  still  cut  from  it.  Marmolite  is  a  scaly 
serpentine;  chrysolite  is  a  kind  with  delicate 
fibers  and  a  silky  luster.  Common  serpen- 
tine is  a  rock  rather  than  a  mineral.  Its 
name  comes  from  its  being  often  marked 
with  winding  veins.  Its  color  usually  is 
green  or  red,  often  mottled,  veined  or 
clouded. 

Ser'pents.    See  SNAKES. 

Serpent  -Wor'ship  is  one  of  the  oldest 
forms  of  religion,  and  still  exists  among 
many  savage  peoples.  Serpent-worship  is 
prominent  in  Hinduism.  We  see  traces  of 
it  in  the  great  serpent  which  defended  the 
citadel  of  Athens,  fed  every  month  with 
honey-cakes.  Among  Zulus  harmless  green 
or  brown  snakes  which  come  boldly  into 
the  houses  are  thought  to  be  ancestors,  and 
are  often  identified  by  some  scar  or  mark, 
such  as  the  man  bore  in  life.  Serpents  are 
often  looked  upon  as  the  embodiment  of 
gods,  as  was  the  rattlesnake  worshiped  in 
the  Natchez  temple  of  the  Sun;  the  Phoeni- 
cian serpent  with  its  tail  in  its  mouth,  an 
emblem  of  eternity.  Reverence  for  the 
serpent  is  notable  among  the  American 
Indians,  where  its  name  has  been  given  to 
rivers,  as  the  Kennebec  and  the  Antietam. 
Among  the  Dakotas,  Shawnees  and  Sacs 
the  words  for  spirit  and  snake  are  similar. 
The  Algonquins  think  the  lightning  a  huge 
snake,  and  the  Caribs  soeak  of  the  god  of 
the  thunder-storm  as  a  mighty  serpent.  The 
Ojibways  dread  to  kill  a  rattlesnake,  and, 
if  they  find  one  in  their  path,  beseech  it  to 
go  away  and  spare  them  and  their  families. 
The  same  worship  is  found  among  the 
Cherokees  and  other  tribes  as  well  as  in 
the  strange  snake-dances  of  the  Zunis. 
See  Fergusson's  Tree  and  Serpent  Worship. 

Se'rum.  The  blood  in  the  bloodvessels 
consists  of  two  parts:  the  solid,  which  in- 
cludes both  kinds  of  corpuscles,  and  th* 
liquid,  called  the  plasma.  When  blood 
escapes  from  the  bloodvessels,  it  first  be- 
comes viscid  or  like  a  jelly.  If  this  jelly-like 
mass  is  left  standing  some  time,  it  separates 
into  two  parts,  a  liquid,  which  is  the  serum, 
and  a  solid  clot  which  floats  upon  the  serum. 
Now,  the  clot  is  found  to  contain  practically 
all  the  corpuscles  and  also  a  network  of  fine 
threads  called  fibrin.  Hence,  as  the  cor- 
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puscles  were  there  before,  we  must  conclude 
that  the  plasma,  which  is  liquid  in  the 
body,  has  now  separated  into  two  parts, — 
fibrin  and  serum.  Serum,  as  a  separate  sub- 
stance, therefore,  is  never  found  in  the  body; 
and  its  functions  are  included  in  those  of 
the  plasma.  But  in  modern  medicine  a 
distinct  branch  of  therapeutics  or  the  science 
of  healing  takes  advantage  of  the  fact  that 
healthy  serum  possesses  power  to  fight  with 
and  destroy  certain  dangerous  bacteria.  In 
vaccination  for  smallpox  the  poison  of  the 
disease  is  itself  introduced  directly  into  the 
body,  and  the  blood  in  the  body  develops 
power  to  destroy  this  small  amount  of  poi- 
son. In  so  doing  it  retains  power  to  fight 
a  later  infection  of  the  disease  itself,  because 
the  antitoxin  or  poison-fighting  substance 
thus  developed  in  the  body  remains  there 
for  some  time.  Now,  if  we  infect,  for  ex- 
ample, a  horse  with  a  disease,  as  pneumonia, 
the  animal's  blood  develops  this  power  to 
fight  the  disease;  and  if  we  slowly  increase 
the  infection  the  blood  slowly  acquires  a 
very  great  antitoxin  power.  If  we  then  re- 
move some  of  the  blood  and  secure  the 
serum  as  above,  the  antitoxin  power  is  in 
the  serum.  Antitoxin  serum  has  been  of 
more  use  in  diphtheria  than  in  any  other 
disease.  Children  suffering  from  diphtheria 
die  in  35  to  40%  of  cases;  but  where  the 
antitoxin  serum  for  diphtheria  is  injected 
while  they  are  suffering  from  the  disease, 
they  die  only  in  9  to  13%  of  the  cases. 
Tetanus  (lockjaw)  was  fatal  in  practically 
100%  of  cases;  but  antitetanic  serum  has 
reduced  the  mortality  to  about  35%.  The 
method  is  of  no  use,  it  seems,  in  some  dis- 
eases, as  cancer,  and  of  little  if  any  service 
in  others,  as  tuberculosis. 

Servia  (ser'vi-a),  a  kingdom  of  the  Balkan 
peninsula.  Soon  after  the  European  War 
began  the  spelling  was  changed  from  "Servia" 
to  "Serbia" — the  form  used  by  all  except  the 
English  speaking  peoples.  The  Serbians  ob- 
jected to  the  "v  because  it  suggested  the 
Latin  word  for  slave,  "servus." 

Most  of  the  farmers  use  clumsy  wooden 
carts  drawn  by  oxen  or — in  southern  Serbia — 
buffaloes.  The  Serbians,  well-built  and  stal- 
wart, and,  like  all  mountaineers,  fierce  fighters 
in  war,  are  kind  and  hospitable  in  peace  and 
the  first  farmer  you  meet  will  offer  you  a  seat 
in  his  cart  and  is  glad  to  share  with  you  the 
shelter  and  the  simple  table  fare  of  his  home 
which  includes  corn  cakes  three  times  a  day. 
The  mother  of  the  household  will  bring  out 
her  delicious  plum  marmalade  which  the  Serb- 
ians make  and  export;  for  plum  orchards  are 
to  the  Serbians  what  apple  orchards  are  to 
us.  Although  they  grow  wheat  they  raise 
mostly  Indian  corn  because  they  want  it  for 
their  pigs,  their  cattle  and  their  corn  cakes. 

In  the  more  _  primitive  regions  the  "zadruga,"  an 
ancient  institution  reaching  clear  back  to  prehistoric 
times,  Btill  survives.  These  zadrugas  are  community 
groups  of  families  related  to  one  another.  _  They  live  in 
separate  cottages  but  have  a  large  building  in  common  in 


which  they  eat  and  spend  the  evenings  amusing  them 
selves — the  men  talking  politics  (of  which  they  never 
tire),  the  women  spinning,  the  children  playing  or  all  of 
them  singing  or  listening  to  songs  about  the  heroes  of 
the  nation  contained  in  their  legends  and  ballads  of 
medieval  wars. 

Over  these  groups  is  a  housefather  or  "staryeschina" 
and  housemother  or  "domanyitsa"  who  assigns  the 
household  work.  Zadrugas  were  very  prosperous  and 
never  had  any  trouble  in  getting  their  sowing  and  reaping 
done  as  there  were  so  many  hands  to  work  as  well  as 
mouths  to  be  filled  with  corn  cakes,  pig's  meat  and 
marmalade  and  they  combined  to  buy  whatever  their 
little  group  needed. 

In  recent  years  a  co-operative  system  estab- 
lished by  King  Alexander,  modelled  after  the 
German  system,  has  largely  taken  the  place  of 
the  zadrugas,  and  the  little  farms  of  today  do 
not  exceed  twenty  acres.  A  Serbian  farmer 
cannot  lose  all  his  possessions  under  a  mortgage 
as  an  American  farmer  can  because  the  law  will 
not  allow  him  to  give,  or  another  to  take,  a 
mortgage  covering  more  than  a  certain  pro- 
portion of  his  land  and  his  cottage  he  cannot 
mortgage  at  all — nor  his  garden,  his  plow  or 
the  cattle  necessary  to  draw  the  plow  or  haul 
his  products  to  market. 

Although,  as  you  may  imagine,  there  are  no 
very  rich  people  neither  are  there  any  very 
poor  ones.  There  are  practically  no  paupers 
and  there  are  no  poorhouses.  The  people  are 
not  so  thrifty  nor  so  industrious  as  the  Bulgars 
nor  so  clever  as  the  Roumanians,  and  com- 
paratively few  are  interested  in  export  sta- 
tistics or  the  growth  of  manufactures.  In  fact, 
the  Serbian  feels  that  he  forfeits  his  inde- 
pendence by  working  in  a  factory.  There  are 
meat  packing  plants,  flour  mills,  breweries,  iron 
foundries,  potteries,  sugar,  tobacco  and  cellu- 
loid factories  and  mills  for  weaving  hemp,  flax 
and  wool  but  the  workers  are  mainly  Austro- 
Hungarians  or  Gypsies.  There  are  a  few  home 
industries  including  the  making  of  corded 
sandals  such  as  peasants  wear;  hand  woven 
carpets  and  rugs.  They  also  export  native 
wines,  mainly  to  France  and  Switzerland.  A 
serious  drawback  to  the  commercial  develop- 
ment of  Serbia  has  been  the  lack  of  seaports, 
which  places  the  country  at  the  mercy  of  hostile 
tariffs;  so  you  can  understand  why  so  many 
wars  have  been  fought  all  over  Europe  to  get 
control  of  seaports. 

Serbia  is  a  mountainous  country  covered 
with  fine  forests,  from  which  you  can  see  why 
it  is,  in  proportion  to  population,  that  Serbia 
has  more  sheep  and  hogs  than  any  country  in 
Europe.  The  sheep  are  pastured  on  the  slopes 
and  the  pigs  fattened  on  the  beech  nuts  and 
acorns  that  cover  the  forest  floors.  Up  to  the 
European  War  they  exported — mainly  to 
Austria  because  of  the  seaport  situation  — 
cattle,  sheep,  hogs,  hides,  wool,  timber,  copper 
and  that  lucious  plum  marmalade,  and  im- 
ported manufactured  articles,  chiefly  from 
Austria,  Germany  and  Great  Britain. 

Simple  in  their  tastes,  a  moderate  amount  of 
work  enables  the  Serbian  to  live  as  well  as  he 
cares  to  and  to  spend  his  evenings  talking 
politics,  dancing  or  singing.  These  songs — 
these  legends — keep  alive  the  dream  of  a  re- 
union of  the  race  in  a  Serbian  Empire  like  that 
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overthrown  when  they  were  conquered  and 
subjected  by  the  Turks  in  1389.  The  most 
momentous  event,  not  only  in  the  history  of 
Serbia  but  in  the  history  of  Europe,  was  the 
assassination  of  the  Crown  Prince  of  Austria 
by  Serbian  students  in  Zaregevo,  Bosnia,  thus 
precipitating  the  European  War  (q.  v.).  (Con- 
sult Laneleye's  Balkan  Peninsula  on  Serbia 
previous  to  the  war.) 

Her  first  independent  monarch  was  crowned  as  Milan  I 
in  1882.  He  gave  up  the  throne  to  his  son  Alexander, 
then  13  years  old,  in  1889.  On  June  n,  1903,  King 
Alexander  and  Queen  Draga  were  assassinated  as  the 
result  of  a  conspiracy  in  the  palace  and  Peter  Karageorge- 
vitch  as  Peter  I  succeeded  him.  Their  religion  is  the 
Greek-Orthodox.  The  monarchy  is  constitutional  and 
hereditary. 

Sesostris  (se-sos'tris),  the  Greek  name  of 
a  celebrated  Egyptian  king.  According  to 
the  Greek  accounts,  Sesostris  at  the  head 
of  a  large  army  invaded  Libya,  Arabia,  Asia, 
Europe,  Thrace  and  Scythia,  leaving  a  col- 
ony at  Colchis  on  his  way  home.  In  the 
south  he  conquered  Ethiopia,  and  by  means 
of  his  fleet  on  the  Red  Sea  got  possession 
of  the  neighboring  islands  and  widened  his 
dominions  to  India  itself.  Captives  in  great 
numbers  were  put  to  work  on  temples, 
canals  and  mounds.  Sesostris  is  said  to 
have  gone  blind  after  a  reign  of  33  years, 
and  to  have  taken  his  own  life.  Just  who 
this  great  conqueror  was  is  a  puzzle.  The 
most  reasonable  explanation  is  that  his 
doings  are  the  confused  exploits  of  Sethos  I 
and  Rameses  II. 

Se'ton,  Ernest  Thompson,  lecturer,  illus- 
trator and  author,  was  born  in  South 
Shields,  England,  in  1860;  but  spent  his 
boyhood  and  youth  (from  1866)  in  Canada 
and  on  the  western  plains.  He  was  edu- 
cated in  Toronto,  Canada,  and  London, 
England.  In  1891  he  became  naturalist  to 
the  government  of  Manitoba;  and  wrote 
not  only  serious  works  upon  the  Birds  of 
Manitoba  and  the  Mammals  of  Manitoba, 
but  clever  and  attractive  tales  for  maga- 
zines, which  purported  to  be  based  on  actual 
observation  of  the  ways  of  animal  ,life. 
Mr.  Seton  contributed  a  number  of  illus- 
trations to  The  Century  Dictionary.  He 
is  the  author  and  illustrator  of  Art  Anatomy 
of  Animals;  Wild  Ammals  I  have  Known; 
The  Trail  of  the  Sandhill  Stag,  The  Biog- 
raphy of  'a  Grizzly;  Lobo,  Rag  and  Vixen; 
Ltves  of  the  Hunted;  Pictures  of  Wild  Ani- 
mals; Two  Little  Savages;  and  Krag  and 
Johnny  Bear. 

Set'ter,  a  breed  of  dog  employed  in  shoot- 
ing birds.  There  are  three  varieties  —  the 
English,  the  Gordon  and  the  Irish  setter. 
Dogs  had  been  trained  from  the  i6th  cen- 
tury to  scent  game,  but  it  was  not  until  the 
beginning  of  the  igth  century  that  a  record 
of  a  distinct  breed  of  setter  was  begun. 
The  English  setter  generally  is  white  with 
red  markings  or  with  black  spots.  The 
Gordon  setter  was  bred  by  the  duke  of 
Gordon  in  1800,  by  crossing  the  existing 
setter  with  the  collie.  This  setter  should 


be  a  rich  and  glossy  black,  marked  with 
tan  on  the  face,  chest  and  legs.  The  origin 
of  the  Irish  setter  with  its  deep  chestnut- 
red  color  is  unknown.  See  DOG. 

Sev'en  Sleep'ers,  the  heroes  of  a  cele- 
brated tale.  During  the  flight  of  the  Chris- 
tians from  the  persecution  under  Decius 
seven  Christians  of  Ephesus  took  refuge 
in  a  cave  near  the  city,  where  they  were 
discovered  by  their  pursuers,  who  walled 
the  entrance  to  starve  them  to  death.  In- 
stead they  fell  into  a  sleep  which  lasted 
from  250  or  251  to  the  reign  of  Theodosius 
(447).  They  imagined  that  their  sleep  had 
been  but  for  a  night.  One  of  the  seven 
went  secretly  into  the  city  to  buy  food, 
and  was  thunderstuck  to  see  the  cross  on 
churches  and  other  buildings.  Offering  a 
coin  of  Decius  at  a  bakery  he  was  arrested, 
his  startling  story  not  being  believed  till  he 
guided  the  citizens  to  the  cave  where  he 
had  left  his  comrades.  The  emperor  heard 
enough  from  their  lips  to  make  him  believe 
in  the  life  beyond  the  grave,  whereupon 
they  sank  again  to  sleep  till  the  resurrec- 
tion. The  Roman  church  holds  their  festi- 
val on  June  27.  The  story  was  adopted 
by  Mohammed.  A  like  story  is  told  in  Ger- 
many. See  Rydberg's  Teutonic  Mythology. 

Seven  Wise  Men,  Greek  sages,  whose 
lives  were  embodied  in  certain  maxims. 
Their  names  and  characteristic  sayings  are 
as  follows:  Solon  of  Athens  —  "Nothing 
in  excess";  Thales  of  Miletus  —  "Surety- 
ship brings  ruin" ;  Pittacus  of  Mitylene  — 
"Know  thine  opportunity";  Bias  of  Priene 
in  Ionia  —  "Too  many  workers  spoil  the 
work";  Chilon  of  Sparta  —  "Know  thy- 
self"; Cleobulus,  tyrant  of  Lindus  in  Rhodes 
—  "Moderation  is  the  chief  good";  and 
Periander,  tyrant  of  Corinth  —  "Fore- 
thought in  all  things." 

Seven  Won'ders  of  the  World  were  in 
early  times  reckoned  to  be  the  Pyramids  of 
Egypt,  the  Hanging  (that  is,  terraced)  Gar- 
dens of  Semiramis  at  Babylon,  the  Temple 
of  Diana  at  Ephesus  the  Statue  of  Jupiter 
at  Athens  by  Pheidias,  the  Mausoleum,  the 
Colossus  at  Rhodes  and  the  Pharos  (or 
lighthouse)  at  Alexandria. 

Seven  Years'  War  (1756-63).  A  strug- 
gle in  Europe,  which  had  far-reaching  re- 
sults, between  Prussia  under  Frederick  the 
Great  and  a  confederacy  of  European 
powers,  consisting  mainly  of  Austria  under 
Empress  Maria  Theresa,  Russia,  Saxony, 
Sweden  and  France.  The  immediate  object 
of  the  war  was  to  enable  Austria  to  regain 
possession  of  Silesia,  duchies  which  had 
in  1740  been  seized  by  Frederick,  and  this 
precipitated  a  strife  known  as  the  Seven 
Years'  War  or  the  third  Silesian  War. 
With  Prussia  was  allied  England  under 
George  II,  who  sought  thus  to  secure  his 
Hanoverian  possessions  against  France, 
and  between  which  and  the  English  there 
had  been  a  growing  ill-feeling  in  consequence 
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of  rivalry  in  the  American  colonies  and  in 
India.  On  the  part  of  the  confederacy  of 
Austria,  Russia  and  France  the  feeling  that 
led  to  the  war  was  European  jealousy  of 
the  growing  power  of  Prussia,  whose  pres- 
tige had  been  greatly  raised  by  the  genius 
of  Frederick.  On  the  outbreak  of  the  war 
he  made  himself  master  of  Saxony  by  the 
defeat  of  the  Austrians  at  Lobositz  (Octo- 
ber, 1756),  temporarily  invaded  Bohemia, 
and  gain  inflicted  defeat  upon  the  Austrians 
(at  Prague,  May,  1757),  followed  by  vic- 
tories later  in  the  year  over  the  French  and 
Austrians  at  Rossbach  and  over  the  Aus- 
trians alone  at  Leuthen  (December,  1757). 
Through  varying  fortune  Frederick's  mili- 
tary genius  enabled  him  in  the  two  ensuing 
years  to  wrest  victories  from  the  Russians 
at  Zorndorf  and  from  the  French  at  Minden, 
though  his  capital  was  taken  by  the  Rus- 
sians and  was  subjected  to  three  days' 
plunder.  In  1761  the  English,  owing  to  the 
death  of  George  II,  withdrew  their  subsidies 
to  Prussia;  but  Frederick's  straits  were 
somewhat  relieved  in  ^the  following  year, 
when  Elizabeth  of  Russia  died  and  Peter  III, 
her  successor,  in  his  few  months'  reign  made 
peace  with  Prussia^  Sweden  and  France 
fell  away  from  the  alliance,  and  at  Hubertus- 
burg,  Austria,  too  weak  to  carry  on  the  war 
alone,  made  peace  with  Prussia,  Feb.  15, 
1763,  and  Silesia  was  confirmed  as  a  pos- 
session of  Frederick. 

Aside  from  European  complications,  there 
was  at  this  time,  between  England  and 
France,  cause  enough  for  war  in  the  friction 
between  the  two  nations,  owing  to  their 
rivalries  in  India  and  in  North  America  and 
to  the  desire  of  both  to  settle  who  should 
be  master  of  thece  vast  domains.  France 
had  colonized  Canada  and  Louisiana,  while 
England  had  established  colonies  along 
that  part  of  the  Atlantic  coast  which  sepa- 
rated the  French  settlements.  To  connect 
the  latter  and  to  exclude  England  from 
the  great  fur-trade  of  the  interior,  France 
erected  military  posts  from  Niagara  River 
to  the  mouth  of  the  Mississippi.  This  was 
naturally  resented  by  England  and  her  col- 
onies, and  precipitated  a  conflict  in  the 
Ohio  Valley  and  on  the  St.  Lawrence, 
which  had  its  fateful  Issue  in  the  conquest 
of  Quebec  and  the  surrender  of  Canada  to 
Britain.  In  India  English  prowess  met 
with  like  good  fortune.  The  East  India 
Company  had  founded  settlements  for 
trade,  which  gave  promise  of  extending 
to  an  empire;  but  France,  jealous  of  her 
hereditary  rival,  endeavored  to  snatch  the 
prize.  Dupleix,  the  French  governor  of 
Pondicherry,  captured  Madras,  and  by 
intriguing  with  the  native  princes  attempted 
to  make  French  power  supreme  over  the 
country  In  this  ambitious  scheme  he  was 
checkmated  by  Lord  Cliye,  who  from  a 
clerkship  in  the  East  India  Company  rose 
to  be  one  of  the  greatest  of  English  generals 


and  the  savior  of  India.  Clive  captured 
Arcot,  and  in  1757,  when  the  sovereignty 
of  Bengal  was  in  peril,  he  won  a  great  vic- 
tory over  the  native  insurgents  at  Plassey, 
which  made  Bengal  a  British  province, 
saved  the  English  residents  from  massacre, 
and,  in  spite  of  the  atrocity  of  the  Black 
Hole  at  Calcutta,  laid  the  foundations  of 
British  rule  in  India.  The  war,  which 
raised  Prussia  to  the  front  rank  among 
European  powers  and  developed  England's 
colonial  empire,  was  marked  by  naval  vic- 
tories which  fell  to  the  English,  as  the 
affairs  at  Louisbourg,  Lagos  and  Quiberon 
Bay.  Consult  Carlyle's  Frederick  the  Great; 
lives  of  William  Pitt,  General  Wolfe  and 
Lord  Clive;  and  Parkman's  Montcalm  and 
Wolfe.  See  FRENCH  AND  INDIAN  WAR. 

Severn  (sei/erri),  the  second  largest  river 
of  England,  rises  in  Wales  and  after  210 
miles  falls  into  Bristol  Channel.  It  is  navi- 
gable for  1 80  miles;  a  canal  has  helped  navi- 
gation from  Gloucester,  and  is  now  being 
extended  to  Worcester.  Below  Gloucester 
the  swiftly  flowing  tide  produces  a  bore  or 
wave  five  or  six  feet  high.  The  Severn  is 
a  beautiful  as  well  as  an  important  river. 

Severus  (se-ve'rus'),  Alexander,  a  Roman 
emperor,  was  born  about  205  A.  D.  He 
was  the  adopted  son  of  Emperor  Heliogab- 
alus,  who,  in  his  jealousy  of  the  young 
man's  popularity,  vainly  tried  to  kill  him. 
Severus  became  emperor  in  222.  His  first 
nine  years  were  peaceful,  but  in  231  he 
began  a  war  with  the  Persians,  in  which  he 
was  successful.  In  235  he  began  a  cam- 
paign against  the  Germans  on  the  Rhine, 
m  which  he  lost  his  life,  not  at  the  hands  of 
the  enemy,  but  at  those  of  his  own  sol- 
diers. 

Severus,  L.  Septimius,  a  Roman  em- 
peror and  a  vigorous  and  courageous  soldier, 
was  born  in  Africa  in  146  A.  D.  At  the 
time  of  the  murder  of  Pertinax  (193)  he 
was  in  command  of  an  army  in  Pannonia 
and  Illyria.  At  once  proclaimed  emperor, 
he  marched  on  Rome,  which  was  held  by 
Julianus,  who  had  obtained  the  throne  by 
bribery.  Julianus  and  the  murderers  of 
Pertinax  were  punished,  one  rival,  Clodius 
Albinus,  won  by  the  gift  of  the  title  of 
Caesar,  the  soldiers  flattered  by  a  rich  largess, 
and  a  second  rival  conquered  at  Issus.  A 
glorious  campaign  in  the  east  and  the 
three  years'  siege  and  capture  of  Byzantium 
were  followed  by  a  hard  struggle  with  the 
jealous  Clodius,  whom  he  defeated  near 
Lyons  in  197.  After  the  usual  games  to  the 
citizens  of  Rome  and  largesses  to  the  troops, 
he  marched  on  the  Parthians  and  took  and 
plundered  their  capital.  By  202  he  was 
again  in  Rome,  pleasing  the  people  with 
shows  of  unheard-of  magnificence  and 
showering  gold  upon  citizens  and  officers.  In 
208  he  marched  at  the  head  of  a  large  army 
to  put  down  a  rebellion  in  Britain,  and 
repaired  Hadrian's  wall,  which  is  often 
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called  after  him.  He  died  at  York  (Ebora- 
cwn)  on  Feb.  4.  211. 

Sevier  (se-ver'),  John,  American  politi- 
cian and  celebrated  pioneer  and  Indian- 
fighter,  was  born  in  Rockingham  County, 
Virginia,  in  1745;  and  died  in  Georgia  in 
1815.  He  married  at  17;  and  at  19  founded 
a  village  in  Shenandoah  Valley.  This  set- 
tlement grew  into  the  town  of  Newmarket. 
He  was  a  captain  in  the  Virginia  Line 
during  Lord  Dunmore's  colonial  war  (1774). 
It  was  he  who  requested  the  annexation  to 
North  Carolina  of  what  is  now  Tennessee. 
After  the  War  of  the  Revolution  this 
region  became  ambitious  for  an  independ- 
ent government;  and  one  was  actually 
formed.  Sevier  became  governor  of  this 
attempted  state,  which  was  called  Franklin. 
North  Carolina  broke  up  the  government 
and  imprisoned  Sevier.  He  escaped,  and 
in  1790  was  returned  to  Congress.  He  was 
made  Tennessee's  first  governor  when  it 
was  formed  into  a  state  (1796).  This  office 
he  held  until  1801;  and  again  from  1803  to 
1809.  From  1811  he  served  four  years  in 
Congress.  Sevier's  death  took  place  while 
he  was  engaged  in  negotiations  with  the 
Creek  Indians. 

Sevigne  (sa'ven'ya'),  Madame  de,  the 
queen  of  letter-writers,  was  born  at  Paris, 
as  Marie  de  Rabutin-Chantal,  Feb.  6,  1626. 
At  1 8  she  married  a  spendthrift  marquis, 
whom  she  forgave  and  loved.  At  the  death 
of  her  husband  in  1651,  she  was  brilliant 
in  beauty  and  fascination.  The  prince  of 
Conti,  Turenne,  Rohan  and  others  courted 
her  in  vain.  But  no  woman  ever  knew,  as 
she  did,  how  to  change  a  lover  into  a  friend, 
and  perhaps  no  one  ever  had  so  many  and 
such  friends.  But  as  to  love, — that  was 
wholly  bound  up  in  her  son  and  daughter. 
The  marriage  of  the  dughter  to  the  Count 
of  Grignan,  lieutenant-general  of  Provence, 
obliged  her  to  live  away  from  Paris.  This 
separation  from  her  daughter  was  the  grief 
of  Madame  de  Sevigne's  life,  but  it  is 
mainly  to  it  that  we  owe  those  letters, 
extending  over  the  25  years  till  her  death 
These  letters  tell  the  inner  history  of  the. 
time  in  great  detail;  but  are  most  valuable 
as  mere  letters,  charming  in  their  good 
sense,  sparkling  wit  and  inbreathed  affec- 
tion. The  writer  died  on  April  18,  1696. 
Consult  Amelia  Gere  Mason's  Women  of  the 
French  Salons.  See  LETTERS. 

Seville  ( sd-vel'y  a) ,  one  of  the  most 
famous  Spanish  cities,  is  on  the  Guadal- 
quivir, 62  miles  northeast  of  Cadiz.  Up 
to  a  short  time  ago  Seville  had  the  appear- 
ance of  a  picturesque  Moorish  town  — 
narrow  shaded  streets,  houses  built  around 
handsome  courts  and  gardens  and  fountain- 
studded  squares.  But  now  room  has  been 
made  for  wide,  straight  streets  and  modern 
houses  and  shops.  The  great  ornament  of 
the  city  is  its  Gothic  cathedral,  the  second 
largest  in  the  world,  containing  paintings 


fey  Murillo  and  others,  a  great  organ,  the 
tombs  of  Ferdinand  III  of  Castile  and 
Ferdinand  the  son  of  Columbus  and  fine 
bronze,  sculptured  and  wood-carving  work. 
Close  beside  stands  the  beautiful  tower 
called  Giralda,  275  feet  high.  Another  of 
the  glories  of  Seville  is  the  Alcazar  or 
Moorish  royal  palace,  whose  halls  and  gar- 
dens are  surpassed  only  by  those  of  the 
Alhambra.  The  museum  and  charity  hos- 
pital contain  masterpieces  by  Murillo.  The 
bull-ring  can  accommodate  18,000  spec- 
tators. The  leading  manufactures  are 
cigars,  iron,  machinery  and  pottery.  Seville 
also  is  a  large  port  of  entry.  The  largest 
imports  are  chemicals  and  timber;  the  chief 
exports,  lead,  quicksilver,  wine,  copper, 
oranges,  olives,  olive-oil  and  corks.  This 
city  was  the  Roman  Hispalis,  a  place  of 
trade  in  those  days.  Under  the  name  of 
Ishbilia  from  712  to  1248  it  was  an  im- 
portant Moorish  city.  When  Ferdinand  III 
of  Castile  captured  it  (1248),  about  300,000 
Moors  abandoned  the  place.  Population 
*55»366.  Seville  or  Sevilla  also  is  a  province. 
Area  5,428  square  miles;  population  587,186. 
Se'vres  (sd'vr'),  a  small  town  in  France, 
2^  miles  southwest  of  Paris,  celebrated  for 
its  porcelain.  Sevres  vases  are  of  great 
value  and  are  known  the  world  over. 
Painted  glass  and  mosaic  are  also  made. 
Porcelain  has  been  manufactured  under 
state  control  since  1756.  Population  8,000. 
See  Garnier's  Soft  Porcelain  of  Sevres. 

Seward  (su'era),  William  Henry,  was 
born  at  Florida^  N.  Y.,  May  16,  1801.  He 
graduated  at 
Union  College  in 
1820,  and  be- 
came a  lawyer. 
He  joined  the 
Whigs,  being  the 
party  leader  in 
the  state  senate 
from  1830  to 
1834.  Defeated 
for  the  governor- 
ship in  1834,  he 
was  elected  in 
1838  and  1840. 
He  refused  a 
nomination  for  a 
third  term,  and 
between  1843 
and  1849,  when 
he  entered  the 
United  States  senate,  he  gained  an  enviable 
reputation  as  a  criminal  and  patent  lawyer. 
While  governor  he  had  refused  to  sur- 
render to  the  governor  of  Virginia  three 
negro  seamen,  demanded  on  the  charge  of 
inciting  a  slave  to  escape.  He  was  against 
the  admission  of  Texas  as  a  slave-holding 
state,  and  thus  became  marked  as  an 
opponent  of  slavery.  His  speech  in  defense 
of  Freeman,  a  negro  murderer,  Gladstone 
has  called  "the  greatest  forensic  effort  in 


WILLIAM    H.    SEWARD 


SEWERAGE 


'730 


SEYCHELLES 


the  English  language."  Two  terms  as  sen- 
ator brought  him  to  the  front  as  an  able 
and  patriotic  statesman,  and  when  the 
Republican  party  was  formed  he  became 
one  of  its  first  leaders.  A  strong  candidate 
for  the  presidential  nomination  in  1860, 
Seward  entered  Lincoln's  cabinet  at  its 
head,  filling  the  office  of  secretary  of  state 
from  1 86 1  to  1869.  His  moderation  in  the 
Trent  affair,  in  which  he  advised  giving  up 
the  envoys,  as  demanded  by  England, 
probably  saved  us  from  a  war  with  Britain. 
His  claim  for  damages  from  the  English 
government,  because  of  the  Alabama  being 
fitted  out  in  British  ports,  was  sustained. 
His  most  important  service  to  the  country, 
perhaps,  was  his  purchase  of  Alaska  (q.  v.} 
from  Russia  in  1867.  In  the  spring  of  1865 
Mr.  Seward  was  thrown  from  his  carriage, 
breaking  his  jaw  and  an  arm.  While  con- 
fined to  bed,  on  the  night  of  Lincoln's 
assassination,  April  14,  one  of  the  con- 
spirators made  his  way  to  the  secretary's 
room  and  severely  cut  his  face  and  neck. 
Seward  died  at  Auburn,  N.  Y.,  Oct.  10, 
1872.  Consult  Life  and  Letters  by  his 
son. 

Sew'erage,  a  system  of  underground 
pipes  or  conduits  for  the  removal  of  sewage 
or  the  rain-water  of  a  place.  Sewerage  is 
required  for  sanitary  reasons  in  towns  and 
cities.  In  the  country,  where  population 
is  not  dense,  sewage  can  be  disposed  of 
without  any  elaborate  system,  though  care 
must  always  be  taken  that  the  water-supply 
is  not  contaminated.  The  construction  of 
elaborate  sewer-systems  is  found  in  ancient 
cities,  as  Babylon,  Jerusalem  and  Rome,  but 
it  is  only  within  recent  years  that  it  has 
received  the  attention  it  deserves  in  modern 
cities.  There  are  two  systems  in  use,  —  the 
combined  and  the  separate  system.  In  the 
combined  system  the  same  pipes  carry  both 
the  sewage  and  the  storm- water;  in  the 
separate  system,  called  the  Waring  system, 
there  are  separate  pipes  for  the  sewage  and 
for  the  storm-water.  In  the  latter  system 
the  flushing  is  done  by  automatic  flush- 
tanks  supplied  with  water  from  the  town 
waterworks  The  separate  system  is  recom- 
mended by  most  sanitary  engineers.  The 
liquid  sewage  may  flow  due  to  the  fall  of 
the  pipes,  but  in  many  cases  pumping  has 
to  be  resorted  to.  Among  the  methods  of 
sewerage  disposal  are  the  following:  (a) 
by  dilution  by  discharge  into  a  large  mass 
of  flowing  water  which  is  not  used  for  a 
water-supply,  as  at  New  York  City  and  in 
towns  on  the  lower  Mississippi;  (6)  by  run- 
ning the  liquid  sewage  over  a  large  area  of 
land  and  letting  it  oxidize  in  the  air;  and 
(c)  by  chemical  treatment  to  kill  the  organic 
life.  In  some  cases,  as  at  Berlin,  Germany, 
the  sewage  is  used  to  fertilize  land  which 
is  cultivated.  Chicago  has  constructed  a 
drainage  canal  at  a  cost  of  $53,000,000  to 
dispose  of  its  sewage  by  dilution  with  a 


large  body  of  water  taken  from  Lake  Mich- 
igan and  emptied  into  Illinois  River. 

Sew'ing-Machine',  a  machine  which  takes 
the  place  of  the  old-fashioned  needle  and 
thread  in  sewing  garments.  Several  at- 
tempts were  made  in  England  and  the 
United  States  to  invent  a  machine  for 
sewing,  but  without  much  success  until 
Elias  Howe  of  Cambridge,  Mass.,  patented 
his  first  machine  in  1846.  This  machine 
uses  the  lock-stitch,  which  is  used  by  most 
machines  now,  and  from  1854  until  the 
patents  expired  Howe  received  a  royalty 
on  every  machine  made,  amounting  to  over 
$2,000,000.  The  lock-stitch  makes  use  of 
two  threads,  one  in  the  needle  which  pushes 
the  thread  down  through  the  cloth,  form- 
ing a  loop;  the  other  thread  is  wound  on  a 
bobbin  and  placed  in  a  shuttle  which  carries 
the  second  thread  through  the  loop  made 
by  the  first  one.  The  rotating  hook  is  used 
instead  of  a  shuttle  in  some  machines.  The 
loop-stitch  is  made  by  a  curved  needle, 
which  catches  the  loop  made  by  the  upper 
needle  and  passes  the  thread  through  it. 
The  most  important  improvement  on 
Howe's  original  machine  was  made  by  Allan 
B.  Wilson  in  his  "four-motioned  feed," 
which  carries  the  work  along  and  has  been 
adopted  in  all  machines.  There  are  a  large 
variety  of  machines,  differing  slightly,  and 
also  those  made  for  different  purposes.  The 
family  sewing-machine  has  revolutionized 
the  work  of  the  home;  the  button-hole 
machine  cuts  the  hole,  works  it  around, 
bars  the  ends,  stops  of  itself  when  it  is 
done,  and  makes  6,000  buttonholes  in  a 
day.  The  carpet-sewing  machine,  the  cylin- 
der machine  for  stitching  mailbags,  satchels, 
shoes,  water-hose  and  all  kinds  of  leather 
work;  the  universal  arm-feeder  machine  for 
making  gloves;  the  basting  and  quilting 
machine;  and  the  pattern-stitching  machine 
are  a  few  of  the  varieties  in  use.  The  largest 
sewing-machine  manufacturing  company  is 
the  Singer,  which  has  factories  in  Scotland, 
Austria,  Canada  and  the  United  States. 
Since  1878,  when  the  principal  patents  ex- 
pired, the  price  of  sewing-machines  has  been 
much  reduced. 

Sex'tant.     See  QUAD'RANT. 

Sex'ual  Spore  (in  plants),  a  spore  which 
has  been  produced  by  the  union  of  two 
gametes,  that  is,  by  fertilization.  The  gen- 
eral name  of  such  a  spore  is  oSspore  or  fer- 
tilized egg.  The  name  is  unfortunate,  since 
the  spore  is  not  sexual,  the  full  phrase 
merely  meaning  a  sexually  formed  spore. 
See  SPORE. 

Seychelles  (sti'shel')  Archipelago,  89 
islands  and  islets  belonging  to  Great  Britain, 
in  the  Indian  Ocean,  off  Zanzibar  on  the 
eastern  coast  of  Africa  and  north  of  Mau- 
ritius. Their  total  estimated  area,  with 
dependencies,  is  about  150  square  miles, 
with  a  population  estimated  at  20,767. 
Formerly  administered  from  Mauritius,  the 
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islands  are  under  an  executive  council,  with 
an  administrator  who  has  the  rank  of 
Governor.  The  capital  is  Victoria  on  Mane" 
Island,  which  has  a  good  harbor  and  has 
lately  been  made  a  coaling-station.  Com- 
munication with  the  islands  is  had  by  the 
steamers  of  the  Messageries  Maritimes, 
which  ply  once  a  month  (carrying  the 
mails)  between  Marseilles  and  Mauritius, 
and  occasionally  by  the  steamers  of  the 
British  India  Steam  Navigation  Company. 
The  islands  have  had  telegraphic  communi- 
cation with  Mauritius  and  with  Europe 
since  1893.  There  are  good  schools  on  the 
islands,  with  good  roads  on  the  chief 
islands,  as  Mahe\  Praslin  and  La  Digue. 
The  imports  from  the  Seychelles  into  Great 
Britain  (chiefly  of  drugs)  amount  in  value 
to  about  $150,000:  the  exports  consist  of 
vanilla,  cocoanut-oil,  soap,  guano,  salt-fish, 
tortoise-shell,  coffee  and  cocoa.  Consult 
Salmon's  Crown-Colonies  of  Great  Britain 
and  Belcher's  Account  of  the  Seychelles. 

Sey'mour,  Hora'tio,  was  born  at  Pompey, 
N.  Y.,  May  31,  1810.  He  studied  at  a  mili- 
tary school  and  became  a  lawyer.  In  1841 
he  entered  the  New  York  assembly  as  a 
Democrat,  and  was  three  times  re-elected, 
in  1845  being  chosen  speaker.  Defeated 
for  governor  in  1850,  he  was  elected  by  a 
large  majority  two  years  later.  Seymour 
came  into  great  prominence  as  one  of  New 
York's  war-governors,  holding  this  office 
during  the  draft-riots  in  New  York  City. 
He  presided  over  the  Democratic  national 
convention  of  1868,  which  was  held  in  New 
York  City.  He  had  refused  to  be  a  candi- 
date, but  on  the  22d  ballot  was  nominated 
for  the  presidency  by  a  sudden  wave  of 
enthusiasm,  in  spite  of  his  loudly  spoken 
protestations.  He,  however,  received  but 
80  electoral  votes.  He  died  at  Utica,  N.  Y., 
Feb.  12,  1886. 

Sforza  (sfdr'tsd),  Frances'co,  when  23 
succeeded  his  father,  Muzio  Attendolo,  the 
founder  of  the  family,  who  was  called 
Sforza,  meaning  "stormer"  (of  cities),  in 
command  of  a  famous  band  of  condottiere, 
soldiers  who  sold  their  swords  to  the  highest 
bidder.  He  fought  at  times  for  and  against 
the  pope,  Milan,  Venice,  and  Florence.  He 
invented  a  better  system  of  tactics  than 
had  been  in  use,  and  it  soon  came  to  be 
taken  for  granted  that  victor}'  was  certain 
for  the  party  which  had  his  support.  So 
it  came  about  naturally  that  the  peasant 
chief  won  the  hand  of  Bianca,  the  only 
child  of  the  duke  of  Milan.  Meanwhile 
Sforza  wrested  Ancona  and  Pesaro  from 
the  pope.  At  the  death  of  his  father-in- 
law  in  1450,  he  gained  the  dukedom  by  a 
combination  of  stratagem  and  force.  He 
made  firm  his  authority  over  all  Lombardy 
and  several  districts  south  of  the  Po,  gained 
the  favor  of  Louis  XI,  who  gave  him  Savona 
and  Genoa,  and  won  the  love  of  all  his 
subjects.  Though  himself  ignorant,  he  loved 


and  protected  letters.  Sforza  died  on  March 
8,  1466,  and  was  followed  by  five  dukes  of 
his  family. 

Shad,  an  important  food-fish  belonging 
to  the  herring  family.  The  American  shad 
is  more  valued  than  the  European  species. 
It  ranges  along  the  Atlantic  coast  from  New 
England  to  the  Gulf  of  Mexico,  and  ascends 
different  rivers  to  spawn.  This  species  has 
been  successfully  introduced  on  the  Pacific 
coast.  The  full-grown  fish  is  about  30 
inches  long.  Its  color  is  bluish,  with  sil- 
very sides  and  usually  a  dark  blotch  be- 
hind the  gill-covers  and,  often,  several  in 
a  row  behind  this.  These  fish  were  among 
the  first  to  be  protected  and  artificially 
propagated  by  the  United  States  Fish  Com- 
mission. The  result  of  this  care  was  to 
increase  their  numbers  greatly.  Statistics 
show  that  the  catch  of  shad  in  1890  was 
two  and  one  half  times  that  of  1880. 

Shad'dock,  a  native  tree  of  the  East 
Indies,  which  has  been  long  grown  in 
southern  Europe.  Its  name  is  said  to  come 
from  Captain  Shaddock,  who  introduced  it 
into  the  West  Indies  in  1810.  It  has  large, 
white  flowers,  and  its  fruit  also  is  very 
large,  sometimes  weighing  from  10  to  14 
pounds,  roundish  and  pale  yellow.  The 
pulp  is  green  and  watery,  and  has  a  slight 
acid  taste.  Finer  and  smaller  than  the 
shaddock  proper  is  the  pomelo  (also  called 
pummelo,  pompelmoose  and  grapefruit),  a 
variety  rather  larger  than  an  orange,  which 
bears  its  fruit  in  clusters.  Both  kinds  are 
grown  in  Florida  and  sold  in  the  north. 

Shad'ow,  in  optics  the  region  immed 
ately  behind  an  opaque  object  which  can- 
not be  illuminated  by  a  source  of  light  in 
front  of  the  opaque  object.  If  the  source 
of  light  is  a  single  point,  we  find  that  the 
shadow  is  geometrically  similar  to  the  out- 
line of  the  opaque  object,  which  is  a  conse- 
quence of  the  fact  that  light  moves  in 
straight  lines  in  a  homogenous  medium. 
Such  a  shadow  is  exhibited  in  Fig.  i.  In 
case  the  luminous  source  is  not  a  single 
point,  but  an  extended  body,  we  find  that 
the  shadow  consists  of  two  parts,  one  a 


FIG.    I 

central,  dark  area,  called  the  umbra,  the 
other  a  partly  illuminated  border,  called 
the  penumbra.  This  is  well-illustrated  in 
the  case  of  the  sun  and  earth  shown  in 
Fig.  2.  The  penumbra,  as  will  be  evident 
from  the  figure,  is  merely  that  region  which 
is  illuminated  by  some  but  not  all  points 
on  the  luminous  source.  The  more  nearly 
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a  source  approximates  a  point,  the  more 
nearly  does  the  penumbra  vanish.  This 
almost  complete  absence  of  penumbra  is 
well-shown  in  the  shadows  cast  by  naked 
electric  arcs.  In  case  a  shadow  is  produced 


t>y  a  point-source  it  is  always  accompanied 
by  a  series  of  diffraction-fringes,  called, 
after  their  discoverer,  Grimaldi's  fringes. 
These  are  beautifully  shown  in  the  case  of 
the  naked  arc-light,  where  the  firsc  three 
fringes  of  the  series  are  easily  seen  border- 
ing the  shadow  of  each  twig  on  a  tree  or 
the  shadow  of  one's  lead-pencil  cast  on  a 
sheet  of  white  paper.  For  explanation  of 
these  fringes  see  Preston's  Theory  of  Lie.ht. 

Shaf  ter,  William  Rufus,  American  gen- 
eral, was  born  at  Galesburg,  Mich.,  Oct.  16 
1835.  In  1 86 1  he  entered  the  Union  army 
as  lieutenant  in  the  7th  regiment  of  Mich- 
igan volunteers,  and  distinguished  himself 
in  the  campaigns  under  McClellan  in  Vir- 
ginia. He  rose  to  be  lieutenant-colonel  and 
subsequently  was  brevetted  brigadier- 
general  for  gallantry  in  action.  When  the 
volunteer  army  was  disbanded  at  the  close 
of  the  Civil  War,  he  entered  the  regular 
army  as  lieutenant-colonel  of  the  4ist 
United  States  infantry.  After  this  he  rose 
to  be  colonel,  and  then  brigadier-general 
in  1897  On  the  outbreak  of  the  war  with 
Spain  (q.  v.)  he  was  put  in  command  of  an 
expedition  to  Cuba  (q.  v.)  with  the  rank  of 
major-general  of  volunteers.  In  May  1898, 
he  proceeded  to  Tampa,  Fla.,  then  to  Cuba, 
where,  in  June  and  July,  he  commanded 
the^military  operations  which  ended  in  the 
capitulation  of  Santiago  (q.  v.)  de  Cuba  and 
the  surrender  of  General  Linares'  army  of  over 
20,000  men.  He  subsequently  was  in  com- 
mand of  the  department  of  California  and 
the  Columbia,  and  was  retired  on  June  30, 
1901.  He  died  on  Nov.  12,  1906.  See 
SPANISH-AMERICAN  WAR. 

Shag.     See  COR'MORANT. 

Shagreen',  a  name  given  to  the  skins  of 
sharks,  rays  and  other  fish  of  the  same 
family.  These  skins  have  a  covering  of 
small,  hard  grains,  which  stand  wear  better 
than  ordinary  leather.  Such  skins,  when  pre- 
pared like  parchment  and  dyed  and  smoothed, 
have  an  attractive  look,  and  are  used  for 
covering  small  caskets,  cigar-cases,  spec- 
tacle-cases and  small  boxes.  The  name 
"shagreen,"  a  Persian  word  meaning  the 
back  of  a  beast  of  burden,  is  also,  and 
perhaps  was  first/given  to  skins  of  horses, 
asses  and  other  animals,  prepared  by  un- 
hairing  and  scraping  them.  Each  piece  is 
then  stretched  on  a  frame;  and,  while  still 


moist,  the  seeds  of  a  kind  of  chenopodium 
are  sprinkled  on  the  surface  and  forced  in 
by  the  feet  or  a  press.  When  the  skin  is 
dry,  the  seeds  are  beaten  out,  leaving  a 
pitted  appearance.  It  is  then  pared  down 
and  placed  in  water,  till  the  pits  swell  and 
give  the  skin  a  pimpled  look,  like  that  of 
the  shark.  The  covers  of  old  Persian  manu- 
scripts are  made  of  this  shagreen,  which  is 
also  used  in  the  east  for  horse-trappings 
and  shoes.  Wood  is  embossed  sometimes 
in  a  like  way. 

Shah,  the  title  applied  by  Europeans  to 
the  ruler  of  Persia.  It  is  a  general  name 
for  king,  widely  used  in  southern  and  cen- 
tral Asia.  The  full  Persian  form  is  Padishah. 

Shah-Jehan',  the  fifth  of  the  Mogul  em- 
perors of  Delhi.  For  the  last  four  years  of 
the  reign  of  his  father,  Emperor  Jahangir, 
he  was  in  open  rebellion.  Greeted  as  em- 
peror by  the  nobles  on  Jahangir's  death  in 
1627,  he  began  a  warlike  and  successful 
reign,  conquering  the  Deccan  kings  of 
Ahmadnagur,  Bijapur  and  Golconda.  He 
was  an  able  and  just  ruler,  and  a  good  busi- 
ness-manager as  well.  The  magnificence 
of  his  court  was  unequaled.  The  splendid 
peacock-throne  was  built  by  his  orders  at 
a  cost  of  nearly  $35,000,000.  Of  other  great 
public  buildings  which  remain  as  a  monu- 
ment of  his  greatness  are  the  grand  Taj- 
Mahal  (q.  v.)  and  the  matchless  pearl- 
mosque  at  Agra  and  the  palace  and  great 
mosque  at  Delhi.  He  was  deposed  in  1658 
by  Aurungzeb,  his  son,  and  died  in  1666. 

Shah'jahan'pur,  a  city  of  British  India, 
in  the  northwestern  provinces,  is  100  miles 
northwest  of  Lucknow.  It  takes  its  name 
from  Shah-Jehan,  in  whose  reign  it  was 
founded  in  1647.  It  was  a  hotbed  of  re- 
bellion during  the  mutiny  of  1857-8.  Sugar 
is  made  and  exported  here.  Population 
76,458. 

Shak'ers,  a  religious  sect.  They  arose  in 
England  about  the  middle  of  the  i8th  cen- 
tury, under  the  leadership  of  James  Ward- 
law  and  his  wife.  They  were  Quakers,  but 
professed  to  have  had  a  revelation  that  the 
second  coming  of  Christ  was  at  hand  and 
that  he  would  appear  in  the  form  of  a  woman. 
Ann  Lee  was  one  of  their  first  converts, 
and  her  preaching  drew  such  crowds  that 
she  and  the  Wardlaws  were  imprisoned. 
While  in  prison  she  professed  to  have  re- 
ceived another  revelation,  which  made  her 
accepted  as  the  female  Christ  whose  reign 
had  been  promised.  She  was  called  Mother 
Lee,  and  is  considered  the  head  of  the 
Shakers.  The  new  kingdom,  by  revelation 
they  learned,  was  to  be  set  up  in  America, 
and  the  first  settlement  was  made  in  Al- 
bany County,  New  York,  five  miles  from 
Albany.  Their  special  doctrines  are  hold- 
ing property  in  common;  celibacy  or  re- 
fraining from  marriage ;  and  the  duty  of  labor 
They  live  in  families  of  brothers  and  sisters, 
presided  over  by  elders  and  elderesses 
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and  deacons  and  deaconesses.  They  are 
very  neat  and  industrious,  and  are  known 
for  their  flower-seeds  and  herbs  which 
they  raise  for  market.  They  make  use  of 
singing  and  dancing  in  their  worship,  which 
has  given  them  their  name,  their  own 
title  being  the  United  Society  of  Believers  in 
Christ's  Second  Appearing.  They  have  15 
settlements  in  the  United  States,  several 
of  them  called  Lebanon,  from  New  Leb- 
anon, N.  Y.,  which  was  the  second  estab- 
lished in  the  country.  Their  property  is 
valued  at  $10,000,000,  and  they  number 
i  ,000  members.  See  LEE,  ANN,  and  Evans's 
The  Shakers. 

Shake' speare,  William,  the  world's  great- 
est poet  and  dramatist,  was  born  at  Strat- 
ford-on-Avon,  E  n  g  - 
land,  near  the  end  of 
April,  1564,  the  oldest 
son  and  third  child  of 
John  Shakespeare.  He 
probably  went  to  free 
school  at  Stratford.  In 
1578  his  father,  who 
could  not  sign  his  own 
name  but  had  risen  to 
be  high  bailiff  of  Strat- 
ford, began  to  lose 
money.  It  is  thought 
that  soon  after  this 
William  was  taken  out  of  school,  and  either 
apprenticed  to  a  butcher  or  else  worked  as  a 
lawyer's  clerk.  In  1582  Shakespeare  mar- 
ried Anne  Hathaway.  He  had  three  chil- 
dren :  a  daughter,  Susanna,  and  twins  —  a 
boy,  Hammet,  who  died  when  12,  and  a 
girl,  Judith.  Both  daughters  outlived  their 
father.  A  story  has  come  to  us,  whether 
true  or  not  is  not  known,  that  Shakespeare's 
first  attempt  at  poetry  was  a  ballad  at  the 
expense  of  Sir  Thomas  Lucy,  whose  deer- 
park  the  poet  with  some  companions  had 
robbed.  The  angry  squire  had  prosecuted 
him,  hence  the  satirical  ballad.  This  unfor- 
tunate piece  of  poetry  only  made  matters 
worse,  and  is  said  to  have  caused  him  to  run 
off  to  London.  Here,  according  to  one 
account,  he  was  employed  holding  at  the 
playhouse-door  the  horses  of  those  theater- 
goers who  came  without  their  servants. 
However,  we  know  nothing  certain  of  this 
part  of  his  life.  But  in  1 592  we  find  a  refer- 
ence to  him  in  Henry  Chettle's  pamphlet, 
Kind-Harts  Dream,  which  appeared  in  that 
year.  Chettle  speaks  of  him  as  "exelent  in 
the  qualitie  he  professes" —  that  is,  acting  — 
and  praises  his  "uprightness  of  deeling" 
and  'his  facetious  grace  in  writing."  In 
spite,  though,  of  Chettle's  approval,  it  is 
certain  that  Shakespeare  was  not  great  as 
an  actor.  He  did,  indeed,  have  the  pleasure 
of  playing  several  times  before  Queen 
Elizabeth,  whom  he  compliments  in  Mid- 
summer Night's  Dream.  However,  the  great 
poet  was  not  himself  a  mere  dreamer.  He 
soon  became  a  theatrical  shareholder,  by 


1597  was  able  to  buy  a  home  at  Stratford, 
and  in  1602  purchased  a  place  of  107  acres 
near  by. 

Probably  in  1 589-90  Shakespeare  began 
his  career  as  a  playwright.  Among  his 
earliest  comedies  were  Love's  Labour's  Lost, 
The  Comedy  of  Errors  and  The  Two  Gentle- 
men of  Verona;  among  his  earliest  historical 
dramas  were  the  second  and  third  parts 
of  Henry  VI,  King  Richard  III  and  King 
Richard  II;  the  first  romantic  tragedy  was 
Romeo  and  Juliet.  The  other  two  early 
plays  of  Titus  Andronicus  and  the  First 
Part  of  Henry  VI,  were,  it  is  thought,  partly 
the  work  of  other  hands.  This  greatest  of 
series  of  plays  thus  begun  was  ended  by 
King  Henry  VIII  (1612-13),  which  critics 
think  was  written  in  part  by  Fletcher. 

While  writing,  Shakespeare  still  continued 
to  act;  he  is  known  to  have  played  a  part  in 
Jonson's  Sejanus  in  1603  or  1604,  but  it  is 
not  known  when  he  left  the  stage.  Shake- 
speare died  at  Stratford-on-Avon,  April  23, 
1616,  which  is  supposed  to  have  been  the 
anniversary  of  his  birthday.  See  Morley's 
English  Literature;  Brandes's  Wm.  Shakes- 
peare; Moulton's  and  R.  G.  White's  Studies; 
and  Sidney  Lee's  Life. 

Shale,  a  variety  of  sedimentary  rock  formed 
from  beds  of  mud  or  clay.  The  mud  or  clay 
was  originally  deposited  in  lakes  or  in  the 
sea.  Compacted  by  its  own  weight  or  by 
the  weight  of  sediments  laid  down  above  it, 
and  cemented  by  mineral  matter  deposited 
from  solution  by  the  waters  percolating 
through  it,  the  mud  or  clay  becomes  shale. 
Shales  are  of  various  degrees  of  hardness 
according  to  the  degree  of  cementation, 
compression  etc.  Some  shale  breaks  into 
slabs  appropriate  for  the  construction  of 
walks.  Such  shale  is  flagstone.  Shale  occurs 
in  rock-systems  of  all  ages  later  than  Archean 
(See  GEOLOGY.)  Soft  shale  is  often  ground 
into  clay  for  the  manufacture  of  brick,  tiles 
etc.  When  subjected  to  compression  great 
enough  to  render  it  partially  metamorphic, 
shale  is  converted  into  slate.  If  the  meta- 
morphism  go  still  further,  shale  may  be 
converted  into  crystalline  schist,  as  mica- 
schist. 

Sha'Ier,  Nathaniel  Southgate,  American 
geologist  and  paleontologist,  was  born  at 
Newport,  Ky.,  Feb.  22,  1841,  and  graduated 
at  Lawrence  Scientific  School,  Harvard,  of 
which  he  was  dean  and  professor  of  geology. 
After  1884  he  also  was  geologist  in  charge 
of  the  Atlantic  division  of  the  United  States 
geological  survey  and  member  of  the  Na- 
tional Academy  of  Sciences.  For  seven 
vears  (1873-80)  he  had  charge  of  the  geologi- 
cal survey  of  Kentucky,  devoting  part  of 
each  year  to  that  work,  and  publishing 
many  volumes  as  the  result  of  his  labors. 
His  writings  embrace  Nature  and  Man  in 
North  America;  Aspects  of  the  Earth;  The 
Story  of  Our  Continent;  Sea  and  Land;  A 
First  Book  in  Geology;  The  Interpretation 


SHAMOKIN 


1734 


SHARK 


of  Nature;  Features  of  Coasts  and  Oceans; 
and  Kentucky.  His  death  occurred  on  April 
10,  1906. 

Shamo'kin,  Pa.,  a  borough  of  Northum- 
berland County,  eastern  central  Pennsylva- 
nia, 20  miles  south  of  Danville,  Montour 
County,  and  18  southeast  of  Sunbury,  the 
county-seat.  It  is  on  the  Northern  Central 
and  Reading  railroads,  in  the  center  of 
the  great  anthracite  region.  It  contains 
manufactories,  machine-shops,  foundries, 
flour  and  planing  mills  and  other  industries. 
The  town  has  good  schools,  several  churches, 
a  public  library  and  all  improvements  of  a 
progressive  place.  Population  19,588. 

Siiam'rock,  a  ternate-leaved  plant,  adopted 
by  the  Irish  as  their  national  emblem.  There 
have  been  many  warm  disputes  to  deter- 
mine the  veritable  shamrock.  Some  .writers 
contend  for  the  woodsorrel,  the  leaves  of 
which  unfold  about  St.  Patrick's  Day, 
while  others  claim  that  the  white  clover 
is  the  favored  plant.  Legends  make  out  that 
St.  Patrick  (q.  v.),  when  preaching  the  Gospel 
to  the  benighted  inhabitants  of  Ireland, 
illustrated  the  great  doctrines  of  the  trinity 
by  the  triple  leaf  of  the  shamrock.  The 
leaf  of  the  white  clover  is  the  one  now  gen- 
erally worn  by  Irishmen  on  St.  Patrick's 
Day. 

Shanghai  (shang-hd'i) ,  a  city  in  central 
China,  in  the  province  of  Kiangsu  and  its 
most  important  seaport,  is  12  miles  from  the 
mouth  of  the  Yangtse-Kiang.  The  Chinese 
part  of  the  city  has  narrow,  dirty  streets, 
and  is  surrounded  by  a  wall,  with  crowded 
suburbs.  The  French  and  English  portions 
on  the  north,  parallel  with  the  river,  are 
well-lighted  and  paved,  with  handsome 
houses  and  fine  public  buildings.  The  city 
is  strongly  fortified.  Shanghai  was  opened 
to  foreign  commerce  in  1842,  and  has  a 
large  trade  with  Great  Britain,  Hong-Kong, 
India  and  the  United  States  in  silk,  tea, 
cotton,  rice,  sugar,  paper,  hemp,  wheat, 
oils,  flower  and  fruit-seeds,  fans  and 
medicines.  About  2,900  vessels  enter  the 
port  annually.  Population  651,000. 

Shan'ly,  Charles  Dawson,  poet,  humor- 
ist and  engineer,  was  born  in  Dublin,  Ireland, 
March  9,  1811,  and  educated  at  Trinity  Col- 
lege. He  came  to  Canada  and  settled  near 
London,  Ont.,  in  1836,  soon  afterwards 
editing  Punch  in  Canada.  He  was  the  en- 
gineer of  Hoosac  Tunnel,  and  well-known 
both  in  Canada  and  the  United  States  as 
a  humorist,  art-critic  and  writer  of  ballads 
and  serious  as  well  as  lighter  verse.  He 
died  in  Florida,  while'  in  search  of  health, 
on  April  15,  1875. 

Shan'non,  the  largest  river  of  Ireland,  rises 
in  Cuilcagh  Mountains  and  flows  into  the 
Atlantic  on  the  southwestern  coast  of  Ire- 
land. From  Limerick  to  the  sea,  a  distance 
of  70  miles,  it  forms  an  estuary  or  inlet  ten 
miles  wide  at  the  sea.  Large  vessels  can 
reach  Limerick,  and  smaller  ones  ascend 


as  far  as  Athlone,  while  two  canals  connect 
the  river  with  Dublin. 

Shans,  a  group  of  tribes  living  on  the  bor- 
ders of  Burma,  Siam  and  China.  They  are 
descended  from  one  of  the  original  races  of 
China,  and  have  been  pushed  southward, 
entering  the  valley  of  the  Irawadi  about 
the  6th  century.  The  Shans  and  the  Laos 
(q.  v.)  are  the  same  people,  and  both  are 
closely  related  to  the  Siamese.  They  are  a 
lazy,  gay  people,  fond  of  gambling  and 
cock-fighting,  though  not  unwarlike.  The 
women  enjoy  equal  freedom  with  the  men; 
slavery  in  a  mild  form  exists;  and  serfdom 
is  universal.  Their  religion  is  Buddhism. 
Their  country  is  a  succession  of  wide  river- 
valleys  separated  by  ridges,  with  exten- 
sive forests  of  teak  and  with  iron,  rubies, 
silver,  gold,  copper,  coal  and  petroleum 
among  its  minerals.  Trade  is  largely  in  the 
hands  of  the  Chinese,  but  the  Siamese  are 
noted  for  their  chased  work  in  gold  and 
silver.  The  first  important  Shan  state  was 
the  Mau  kingdom,  whose  ruler  conquered 
Burma  and  parts  of  Siam  and  the  Malay 
Peninsula.  Mau  princes  ruled  until  1554, 
when  most  of  the  Shan  states  became  tribu- 
tary to  the  emperor  of  Pegu.  In  1774-7 
Siam  (q.  v.  )  conquered  the  southern  states. 
The  Shans  governed  by  Siam  are  estimated 
at  2,000,000,  but  the  numbers  ruled  by  China 
and  those  of  the  independent  tribes  are  un- 
known. The  Shans  in  the  native  territo- 
ries of  British  India  number  approximately 
238,000.  The  area  of  the  Shan  states  is 
68,165  square  miles.  See  Colquhoun's 
Among  the  Shans  and  Cheek's  Siam  and  Laos. 
Shark,  any  member  of  a  large  group  of 
cartilaginous  fishes  with  external  gill-clefts. 

The  sharks, 
rays  and 
s  k  a  t  e  s  are 
united  into 
a  large  sub- 
class of  fishes 
called  Selachii. 
The  s  h  a  r  ks 
have  gill- 
openin  gs 
along  the 
sides  of  the  neck,  while  the  rays  and  skates 
have  them  on  the  under  surface  of  the  ex- 
panded head.  Sharks  vary  in  size  from  the 
dogfishes  (q.  v.),  about  three  feet  long,  to 
the  basking  shark,  35  or  40  feet  long.  They 
are  very  voracious  and  destroy  many  fish. 
With  four  exceptions  all  are  carnivorous. 
They  are  more  numerous  in  warm  seas,  but 
are  widely  distributed.  The  white  shark, 
which  reaches  25  feet,  is  the  so-called  man- 
eater.  These  animals  are  common  in  warm 
seas  and  occasionally  wander  to  our  coasts. 
They  follow  ships  for  great  distances  to 
obtain  the  refuse  thrown  overboard.  The 
blue  shark,  from  15  to  20  feet  long,  shares 
the  title  of  man-eater  with  the  foregoing. 
Among  the  sharks  found. along  the  Atlantic 
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coast  of  the  United  States  are  the  dogfish 
sharks,  about  3  feet  long;  the  sand-sharks, 
about  6  feet  long;  the  mackerel-sharks,  8 
to  15  feet  long;  the  hammerhead  sharks, 
15  to  20  feet  long;  the  small  hammerheads, 
3  to  5  feet  long;  the  thresher-sharks,  about 
20  feet  long;  and  other  sharks  that  appear 
occasionally.  The  sharks  represent  a  very 
ancient  family  of  fishes,  with  many  clues 
to  ancestral  history  Their  development 
is  of  special  interest  to  naturalists.  Their 
fin-rays  are  used  in  China  for  making  gela- 
tine, their  livers  produce  oil,  and  their 
rough  skin,  called  shagreen  (q.  v.),  was 
formerly  used  in  place  of  sandpaper. 

Shar'on,  Pa.,  a  borough  in  Mercer  County, 
on  Shenango  River  and  on  the  Erie  and 
Pennsylvania  and  Lake  Shore  and  Mich. 
Southern  railways,  about  70  miles  north- 
west of  Pittsburgh.  Settled  in  1795,  the 
place  was  incorporated  as  a  borough  in 
1841.  It  has  rolling-mills,  coke,  steel, 
brass  and  cement  works,  an  ordnance- 
foundry,  nail,  chain  and  stove  works,  lum- 
ber, planing  and  flour  mills,  besides  manu- 
factories of  malleable-steel  castings,  ex- 
plosives, tinware  and  brick  and  tile  works. 
Natural  gas  is  found  in  the  region,  which 
is  also  rich  in  coal  and  iron.  Besides  its 
churches,  public  offices  and  schools,  it  also 
has  Hall  Institute  (Baptist),  a  secondary 
school.  Population  15,270. 

Shaw,  Albert,  editor  of  The  American 
Monthly  Review  of  Reviews,  was  born  at 
Shandon,  Butler  County,  Ohio,  in  1857. 
He  graduated  from  Iowa  College,  Grinnell, 
Iowa,  in  1877.  While  an  undergraduate 
he  showed  an  aptitude  for  literary  work 
and  was  one  of  the  editors  of  the  college- 
paper.  Later  he  owned  and  published  a 
newspaper  at  Grinnell.  He  took  his  Ph.  D. 
at  Johns  Hopkins  in  history  and  political 
science  in  1884.  Dr.  Shaw's  graduate-work 
attracted  the  attention  of  James  Bryce, 
then  preparing  The  American  Common- 
wealth, and  to  him  Mr.  Shaw's  knowledge 
of  politics  in  the  west  was  of  great  service. 
In  reciprocation  Mr.  Bryce  gave  the  latter 
access  to  such  English  periodicals  as  The 
Contemporary  and  The  Fortnightly  Review, 
to  both  of  which  he  has  since  contributed 
many  articles.  He  studied  in  Europe  in 
1888-9  an^  in  1891.  In  the  latter  year  he 
became  editor  of  The  American  Review  of  Re- 
views.^ He  is  a  member  of  many  learned 
societies.  He  has  delivered  many  lectures 
upon  the  problems  of  municipal  govern- 
ment at  the  best-known  universities. 
Among  his  publications  are  Local  Govern- 
ment in  Illinois;  Co-operation  in  The  North- 
west; Municipal  Government  in  Great  Britain; 
and  Iowa  in  the  American  Commonwealth 
Series. 

Shaw,  George  Bernard,  critic,  essayist 
and  dramatist,  was  born  in  Dublin,  Ireland, 
in  1856.  In  1876  he  settled  in  London.  In 
1884  he  became  a  member  of  the  Fabian 


Society.  To  The  Star,  The  World  and  The 
Saturday  Review  he  contributed  weekly 
articles  on  music  and  the  theater.  Mr. 
Shaw's  plays  are  writings  of  a  somewhat 
revolutionary  character  in  that  he  is  dis- 
satisfied with  existing  social  conventions. 
Among  his  novels  are  The  Irrational  Knot, 
Love  Among  the  Artists,  Cashel  Byron's 
Profession  and  The  Unsocial  Socialist. 
His  plays  include  Admirable  Bashville,  Plays 
Pleasant  and  Unpleasant,  Three  Plays  for 
Puritans,  Captain  Brassbound's  Conversion, 
Man  and  Superman,  Mrs.  Warren's  Pro- 
fession and  John  Bull's  Other  Island.  His 
essays  include  The  Quintessence  of  Ibsenism, 
The  Perfect  Wagnerite,  Anarchism  versus  State 
Socialism,  The  Commonsense  of  Municipal 
Trading,  Fabian  Essays  on  Socialism  and 
Dramatic  Opinions  and  Essays. 

Shaw,  Henry  W. ,  an  American  humorist, 
was  born  at  Lanesborough,  Mass.,  in  1818. 
He  began  to  publish  his  humorous  sketches 
in  1863  under  the  name  of  Josh  Billings. 
They  consist  of  quaint  maxims,  spelled  by 
sound,  and  were  popular.  He  was  a  favorite 
lecturer,  and  published  four  volumes  of  his 
sketches  and  a  yearly  Farmers'  Allminax. 
He  died  at  Monterey,  Cal.,  Oct.  14,  1885. 

Shaw,  Leslie  Mortimer,  Secretary  of  the 
Treasury  of  United  States  from  1902  to 
1907  and  since  then  president  of  Carnegie 
Trust  Company,  was  born  at  Morristown, 
Vt.,  Nov.  2  1848.  As  a  young  man  he 
went  to  Iowa  to  carve  out  his  fortune. 
There  he  worked  as  farm-hand,  school- 
teacher and  salesman  for  a  nursery,  pay- 
ing his  way  through  college.  He  gradu- 
ated from  Cornell  College,  Mt.  Vernon, 
Iowa,  in  1874  and  from  Iowa  College  of 
Law  in  1876.  He  prospered  as  a  lawyer 
and  banker,  and  was  elected  governor  01 
Iowa  in  1898  and  1900. 

Shawl,  an  outer  garment  or  outside  wrap, 
which  in  its  present  form  has  been  used  for 
centuries.  Kashmir  shawls  are  made  of 
the  underwool  of  the  Kashmir  goat  of 
Tibet.  The  thread  is  very  fine,  selling  at 
$10  a  pound,  and  the  colors  used  in  dyeing 
are  permanent,  being  mostly  from  native 
dyes.  Some  of  the  shawls  are  embroidered 
by  hand,  but  many  have  the  pattern  woven 
into  them.  Three  or  four  weavers  work  at 
one  loom,  with  wooden  needles  instead  of 
shuttles,  and  they  work  on  the  wrong  side 
of  the  shawl,  where  the  needles  hang  in 
rows  Five  shawls  are  usually  made  in  one 
year  at  one  loom,  though  some  of  the  more 
elaborate  take  a  year  in  the  process  of 
manufacture.  The  best  Kashmir  shawls 
are  very  high-priced,  being  often  valued  as 
high  as  $1,500  in  India.  The  most  beauti- 
ful shawls  of  Persia  are  made  of  silk.  The 
manufacture  of  shawls  has  been  extensively 
carried  on  in  France,  mainly  at  Paris, 
Lyons  and  Nimes,  and  also  at  Paisley, 
Scotland,  and  at  Lowell  and  other  places 
in  the  United  States. 
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Shaw'nee',  Okla.,  a  city  in  Pottawatomie 
County,  on  the  Rock  Island,  the  Missouri 
Kansas  and  Texas,  the  Santa  F6,  and  the 
No.  Can.  railroads,  about  50  miles  south- 
east of  Guthrie.  Settled  in  1895,  it  was 
incorporated  a  city  in  the  following  year. 
Besides  its  civic  buildings  and  two  large 
parks,  it  has  a  Carnegie  Library,  Curtis 
Industrial  (free)  School  and  a  private  hos- 
pital. Its  industries  comprise  cotton-gins, 
cotton-compresses,  cottonseed-oil  mills, 
brick  and  tile  works  and  flour-mills.  There 
also  are  repair-shops  of  two  of  the  local 
railways.  Population  about  12,474. 

Shawnees,  a  tribe  of  American  Indians, 
belonging  to  the  Algonquin  family,  which 
first  settled  in  New  York,  Pennsylvania  and 
Ohio,  but  were  driven  west  by  the  Iroquois. 
They  helped  the  French  against  the  Eng- 
lish, and  in  1812  sided  with  the  English 
against  the  United  States.  They  moved  to 
Missouri,  Kansas  and  Indian  Territory. 

Shays'  Rebellion,  a  rising  in  Massachu- 
setts in  1786-7  due  to  real  and  fancied 
grievances,  takes  its  name  from  the  leader, 
Daniel  Shays,  who  had  won  the  rank  of 
captain  in  the  Revolutionary  War.  The 
causes  of  the  uprising  were  complicated. 
Probably  the  financial  depression  of  the 
time  was  wrongly  attributed  to  political 
and  legal  causes.  The  agitators  objected  to 
the  heavy  taxation  on  land,  the  cost  of 
law-proceedings,  the  high  salaries  paid  to 
state  officials,  the  exportation  of  specie, 
the  oppressive  rulings  of  the  courts  and 
the  aristocratic  character  of  the  state 
senate.  Accordingly  in  several  cities  the 
courts  were  hindered  from  sitting  by  armed 
mobs.  The  Supreme  Court  session  at 
Springfield  was  broken  up  by  Shays  and 
his  followers  in  the  face  of  the  militia. 
Some  concessions  were  made  by  the  legis- 
lature; but  the  agitation  was  not  checked 
until  the  militia  fired  upon  an  expedition 
which  Shays  was  leading  against  the  Fed- 
eral arsenal.  The  followers  of  Shays  fled, 
and  after  a  few  other  skirmishes  had  taken 
place  they  fled  for  the  most  part  from 
Massachusetts.  Fourteen  leaders  were  con- 
demned to  death  for  high  treason,  but 
pardoned.  Shays  was  afterwards  pensioned 
for  his  services  in  the  War  of  the  Revolu- 
tion. He  died  in  1825. 

Shear'water,  a  class  of  oceanic  birds  of 
the  petrel  family.  They  are  brown  birds, 
about  a  foot  long,  with  webbed  feet.  They 
are  night-birds  and  spend  most  of  their 
time  in  flight,  but  can  swim  easily.  Their 
single  white  egg  is  laid  in  a  hole  in  the 
ground.  The  sooty  shearwater  is  found  on 
the  North  Atlantic,  but  goes  south  for  its 
breeding-grounds.  The  great  shearwater, 
Manx  shearwater  of  Iceland  and  Greenland 
and  the  dusky  shearwater  found  at  the 
Bermudas  and  Bahamas  are  other  varieties. 

Sheboygan  (she-boi'gan),  Wis.,  a  city, 
county-seat  of  Sheboygan  County,  is  a 
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port  on  Lake  Michigan,  at  the  mouth  of 
Sheboygan  River  and  about  53  miles  north 
of  Milwaukee.  It  has  a  good  harbor.  Its 
industries  include  furniture,  chair,  shoe  and 
toy  factories,  wagon  and  machinery  works, 
flour-mills,  foundries  and  breweries.  It 
has  fine  county-buildings  tand  admirable 
public  and  parochial  schools.  It  has  all 
improvements  of  a  progressive  city  and  the 
service  of  two  railroads.  Population  26,398. 
Sheep,  |a  group  of  quadrupeds  forming 
with  the  goats  a  natural  subfamily.  Wild 
sheep  are  natives  of 
mountainous  re- 
gions or  of  high 
tablelands.  They 
live  in  flocks,  and 
take  to  flight  at  the 
call  of  their  leader 
on  the  approach  of 
danger,  though  they 
can  defend  them- 
selves when  neces- 
sary. The  ram  can 
carry  on  a  contest  with  a  bull,  and  is 
always  ready  to  attack  a  dog.  Wild  sheep 
have  short  wool,  covered  with  long,  straight 
hair.  The  great  mountain-sheep  found  in 
central  Asia,  with  horns  sometimes  six  feet 
long,  and  the  Rocky-Mountain  sheep  or 
bighorn  of  North  America  are  among  the 
largest  varieties  of  wild  sheep.  The  Ice- 
land sheep,  with  three,  four  or  even  five 
horns,  the  broad-tailed  sheep  found  in 
Asia,  its  tail  weighing  from  70  to  80  pounds 
and  carried  often  on  a  small  carriage,  and 
the  Astrakhan  and  Circassian  sheep,  remark- 
able for  their  fine  wool,  are  noted:  varieties. 
The  common  sheep  has  sprung  from  the 
wild  animal,  and  was  one  of  the  first  ani- 
mals domesticated  by  man,  as  we  read  in 
Genesis  that  Abel  was  "a  keeper  of  sheep." 
The  wool  was  early  used  in  making  cloth, 
the  skin  for  writing,  the  milk  for  a  drink 
and  the  flesh  for  food.  Sheep  pasture  on 
hilly  ground,  and  thus  can  be  profitably 
raised  on  land  not  well-adapted  to  raising 
crops.  (See  STOCK-RAISING.) 

Sheep-raising  is  carried  on  extensively  in 
South  America,  Australia,  New  Zealand, 
the  western  United  States,  portions  of 
Russia  and  South  Africa.  The  first  sheep 
were  introduced  into  the  United  States  in 
1609,  and  merino-sheep  in  1801.  Formerly 
the  majority  of  sheep  in  this  country  were 
merinos;  the  tendency  now  is  to  increase 
the  mutton-breeds.  Owing  to  various 
reasons  sheep-raising  has  passed  through 
many  changes  here;  it  is  now  carried  on 
chiefly  in  the  west  and  middle  west  and  is 
at  its  height  in  the  far  west  —  Montana, 
Wyoming,  New  Mexico,  Utah,  Idaho  and 
Oregon.  Formerly  sheep  were  allowed  to 
roam  freely  on  the  public  lands,  but  the 
open  range  is  decreasing,  and  more  grazing- 
land  is  now  owned  or  rented.  In  the  west 
sheepmen  and  cattlemen  have  engaged  in 
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no  little  conflict,  contending  for  possession 
of  feeding-ground  for  flock  or  herd.  Sheep- 
shearing  is  done  both  by  hand  and  by 
machinery.  Expert  shearers  in  tne  west 
travel  from  place  to  place,  beginning  in  the 
south  and  working  their  way  north. 

Sheeps'head,  a  bony  fish  common  along 
the  Atlantic  coast  and  regarded  as  one  of 
our  best  food-fishes.  They  are  distinguished 
by  wide  cutting-teeth  in  the  front  ot  their 
jaws  and  by  grinding-teeth  behind,.  Their 
food  is  hard-shelled  animals,  young  oysters, 
other  mollusks,  barnacles  and  the  like. 
They  vary  in  size  from  two  pounds  in  the 
south  to  fifteen  in  the  north,  but  the  aver- 
age size  is  about  seven  pounds.  They  range 
from  Cape  Cod  to  Texas.  The  fresh-water 
drum  and  some  other  fishes  are  locally 
called  sheepshead. 

Sheffield,  a  manufacturing  city  of  Eng- 
land, is  situated  in  Yorkshire,  where  the 
Sheaf  and  Don  Rivers  unite,  38  miles  south 
of  Leeds.  The  town  is  well-built,  over 
$2,000,000  having  been  spent  in  street  im- 
provements in  1878.  The  Church  of  St. 
Peter,  built  in  the  reign  of  Henry  I;  St. 
Mary's,  with  a  fine  spire;  Albert  Hall; 
Norfolk  Market,  built  by  the  duke  of  Nor- 
folk at  a  cost  of  $200,000;  Music-Hall;  and 
the  new  town-hall  with  a  statue  of  Vulcan 
are  among  the  noticeable  buildings.  Wesley 
College,  Firth  College,  Mechanics  Institute, 
Athenaeum,  St.  George's  Museum,  founded 
by  Ruskin,  and  Mappin  Art  Gallery  are 
some  of  its  institutions.  Sheffield  has  long 
been  noted  for  its  cutlery,  the  "Sheffield 
whittle  or  knife,"  being  spoken  of  by 
Chaucer.  The  Cutlers'  Company  was 
founded  in  1624,  and  the  cutlers'  annual 
feast  dates  from  that  time.  The  manu- 
factures include  brass,  iron  and  steel  articles 
of  every  kind  and  armor-plates,  railroad- 
springs,  tires  and  rails. 

Sheffield  from  the  Saxon  times  was  the 
capital  of  a  district  belonging  to  a  Norman 
family  named  Lovetot,  who  built  a  hos- 

fital,  a  mill  and  a  bridge  over  the  Don. 
t  passed  by  marriage  to  the  Furnivals,  and 
suffered  in  the  Wars  of  the  Barons,  the 
castle  being  burned  and  many  of  the  people 
slaughtered.  During  the  Wars  of  the  Roses 
the  Shrewsbury  family,  the  ruling  family 
of  the  county,  sided  with  the  House  of 
Lancaster.  The  castle  of  the  earls  of  Shrews- 
bury was  a  fortified  building  covering  four 
acres  of  ground,  and  here  Queen  Mary  of 
Scotland  was  imprisoned  for  14  years.  In 
1644  the  castle  was  taken  by  the  army  of 
Parliament,  and  soon  after  torn  down.  In 
1864  a  reservoir  gave  way,  with  terrible 
effect;  250  lives  were  lost  and  millions  of 
property  destroyed.  Population  478,763. 
See  Gatty's  Sheffield,  Past  and  Present,  and 
Leader's  Reminiscences  of  Old  Sheffield. 

Shel'byville,  Ind.,  a  city,  seat  of  Shelby 
County,  on  Blue  River  and  on  the  Clev., 
Gin.,  Chic,  and  St.  Louis  and  Pittsburg, 


Cin.,  Chic,  and  St.  Louis  railways,  26  miles 
southeast  of  Indianapolis.  Besides  the 
city-hall,  court-house  and  Carnegie  Public 
Library,  it  has  attractive  'buildings,  includ- 
ing good  schools  and  churches.  It  is  in  a 
good  agricultural  region,  and  ships  (besides 
farm  products)  live-stock,  flour  and  grain. 
It  has  a  varied  and  increasing  number  of 
industrial  establishments  and  a  rapidly  ex- 
tending trade.  Population  10,041. 

Shel'drake,  a  large  Old -World,  salt- 
water duck  of  peculiar  breeding-habits. 
The  common  European  sheldrake  is  about 
the  size  of  a  mallard  and  brilliant  ol  plumage. 
The  head  and  neck  are  green  with  a  white 
collar,  and  a  broad  chestnut  band  below 
this,  over  the  chest  and  back.  The  shoulders 
and  middle  of  the  under  parts  are  black, 
the  wing-spot  is  green,  and  the  bill  and  its 
knob  are  bright  carmine.  These  birds 
breed  in  sand-dunes,  in  chambers  made 
by  themselves  or  by  rabbits.  Nest-cham- 
bers, two  or  three  feet  aeep,  are  made  in  a 
grassy  hillock.  Each  nest-chamber  is  cov- 
ered by  a  moveable  lid  of  sod.  The  nest- 
chambers  are  clustered  and  connected  by 
galleries  provided  with  a  common  en- 
trance. Sometimes  ten  or  20  nest-chambers 
will  be  found  in  one  group  Inhabitants  of 
the  sandy  islands  off  the  western  coast  of 
Jutland  plunder  these  nests  by  removing 
the  lid.  All  eggs  above  six  in  number  are 
taken,  and  also  the  soft  down  with  which 
the  nests  are  lined.  The  sheldrakes  of  the 
United  States  are  mergansers  or  fish-ducks, 
and  belong  to  a  distinct  group. 

Shell,  the  hard  covering  of  an  animal  or 
an  egg.  While  shells  exist  in  great  variety, 
those  of  the  mollusks  are  the  most  typical  — 
for  example,  those  of  the  common  snail 
and  the  common  clam.  These  shells  are 
secreted  by  gland-cells  in  the  outer  covering 
of  the  animal.  The  outside  of  a  clam  shell 
is  a  horny  layer,  differing  materially  from 
the  inside,  which  always  is  pearly  There 
also  is  a  middle  layer,  forming  a  large  part 
of  the  shell  and  composed  of  regular  prisms. 
The  clam-shell  therefore  has  three  distinct 
layers  —  outer,  middle  and  inner  The 
inner  pearly  layer  is  secreted  by  cells  in  the 
general  surface  of  the  mantle,  while  both 
the  outer  and  middle  layers  are  formed  by 
cells  in  the  thickened  margin  of  the  mantle. 
The  substance  of  the  shell  largely  is  car- 
bonate of  lime,  but  the  outer  layer  is  horny 
rather  than  limy.  The  immense  variety 
of  sea-shells  are  formed  in  a  similar  way, 
and  the  shells  afford  a  means  of  identify- 
ing the  animals  that  formed  them  The 
shell  or  test  of  the  sea-urchin  is  made  ol 
six-sided  plates  of  carbonate  of  lime, 
secreted  by  the  cells  of  the  outer  covering 
of  the  body.  The  shell  of  the  lobster  and 
the  crayfish,  although  formed  by  a  similar 
process,  is,  nevertheless,  made  of  a  hurny 
substance  called  chitin.  This  is  also  the 
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hard  covering  of  beetles  and  other  insects. 
The  shells  of  eggs  are  formed  by  secreting 
cells  within  the  walls  of  the  oviduct  or 
tube  through  which  the  egg  passes  before 
it  is  laid.  The  shell  of  the  hen's  egg  has  a 
deposit  of  carbonate  of  lime  in  it.  Some 
minute  animals  (Radiolaria)  have  shells 
formed  of  quartz  or  silica,  and  some  secrete 
a  horny  covering.  The  shells  of  mollusks 
have  been  used  for  money  in  islands  of  the 
southern  Pacific,  for  ornaments,  jewelry, 
for  making  pearl-buttons  etc.  The  study 
of  shells  is  called  conchology.  See  Wood- 
ward's Man-Mil  of  the  Mollusca. 

Shell,  a  hollow  projectile  filled  with  pow- 
der, which  is  arranged  to  explode  at  the 
right  moment  and  is  fired  from  cannon  or 
other  large  guns.  Shells  were  first  made 
of  cast  iron  and  fired  from  mortars,  and 
called  bombs  Used  first  by  the  sultan  of 
Gujarat  in  1480,  they  were  in  general  use 
by  the  middle  of  the  iyth  century.  In  1842 
Shrapnel  shells,  named  after  the  inventor, 
were  used  in  the  Peninsular  War.  They 
are  filled  with  bullets,  instead  of  powder, 
and  a  small  charge,  just  enough  to  open 
them  v/hen  set  on  fire  by  a  slow  match  or 
fuse.  Other  shells  were  filled  with  pieces  of 
iron  rings,  but  the  Shrapnel  shell  is  the 
one  most  used  in  warfare.  It  is  especially 
a  man-killing  shell,  while  the  common  shell 
was  used  to  destroy  material.  Carcasses 
are  shells  filled  with  some  burning  material 
which  will  set  fire  to  buildings;  hand  gre- 
nades are  small  shells  filled  with  gunpowder 
and  exploded  by  a  time-fuse,  which  are 
thrown  by  hand. 

The  making  and  use  of  breechloading 
and  rifled  artillery  directed  ideas  about 
projectiles  into  new  courses.  The  pro- 
jectiles are  loaded  from  behind,  instead  of 
from  in  front,  as  formerly.  Consequently 
they  can  be  slightly  larger  than  the  bore, 
if  their  excess  in  size  be  made  of  metal  soft 
enough  to  be  jammed  into  the  rifling. 
Copper  bands  are  fitted  around  the  base, 
and  these  take  up  the  rotation  imparted 
by  the  grooves  and  effectually  check  the 
gas.  The  projectiles  used  in  modern  guns 
are  the  same,  practically,  as  canister, 
common  shell  and  shrapnel;  except  the 
armor-piercing  shell.  This  was  first  de- 
signed by  Palliser  of  England.  It  was  made 
of  chilled  iron  or  steel,  with  an  ogive- 
shaped  head,  and  was  strong  as  well  as 
sharp.  It  was  filled  with  powder  and 
fitted  with  a  percussion-fuse.  Modern, 
armor-piercing  shells  are  used  uncapped 
or  capped.  The  latest  forms  of  common 
shell  are  made  with  hardened  points,  and 
are  designed  to  carry  bursting-charges 
equaling  a  twentieth  of  their  weight  and 
to  penetrate  armor  at  least  half  a  caliber 
thick.  Armor-piercing  shells  are  made 
of  forged  and  tempered  chrome-steel  and 
are  intended  to  penetrate  any  thickness 
of  armor.  They  are  fitted  with  fuses  that 


explode  the  shell  when  it  hits  and  pierces. 
High  explosives  are  sometimes  used  in  such 
shells.  When  soft-steel  caps  are  fitted  to 
these  chrome-steel  caps,  they  penetrate 
even  face-hardened  armor  without  breaking 
or  adhering. 

The  projectiles  of  pneumatic  guns  form 
a  class  by  themselves.  Rockets  form  still 
another  class.  See  CANNON,  PROJECTILES 
and  SHOT. 

Shel'ley,  Percy  Bysshe,  an  English  poet, 
was  born  on  Aug.  4,  1792,  in  Sussex,  and 
studied  at  Eton  and  Oxford.  At  Eton 
he  wrote  two  romances,  and,  with  a  fellow- 
student,  published  a  volume  of  verse. 
While  at  Oxford  with  his  friend,  James 
Hogg,  he  published  another  volume  of 
verse,  and  in  1811  a  pamphlet  on  the  Ne- 
cessity of  Atheism,  for  which  the  two  friends 
were  expelled  from  University  College. 
These  early  poems  are  almost  unknown 
now,  and  only  show  the  erratic  nature  of 
the  poet,  whose  mother,  when  a  school  was 
recommended  to  her  as  a  place  where  a  boy 
was  taught  to  think  for  himself,  exclaimed: 
"Thvik  Tor  himself!  I  only  hope  he  can  be 
taugnt  to  think  as  others  do.  '  At  19  he 
married  Harriet  Westbrook,  a  girl  of  16, 
and  lived  in  Edinburgh  and  Keswick, 
where  be  became  a  friend  of  Southey  and 
De  Quincey  and  a  disciple  of  Godwin.  His 
plans  for  reforming  the  world  he  started 
to  carry  out  by  scattering  through  Ireland 
his  Address  to  the  Irish  People  and  other 
pamphlets  and  sending  adrift  in  bottles 
and  boxes  his  Declaration  of  Rights.  His 
Queen  Mob,  written  while  living  in  Wales, 
where  he  had  gone  when  his  servant  was 
imprisoned  tor  nailing  up  his  Declaration 
in  public  places,  was  at  first  privately  dis- 
tributed, because  of  its  religious  and  politi- 
cal heresies.  He  left  his  wife  in  March, 
1814,  and  in  July,  1814,  took  a  journey 
through  France  and  Switzerland  with 
Godwin's  daughter  Mary  and  Miss  Clair- 
mont,  a  relative.  Atter  his  grandfather's 
death  his  income  became  fixed,  and  he  re- 
tired to  Bishopsgate  near  Windsor  Forest, 
where  Alastor  was  written.  His  Mont 
Blanc  and  Hymn  to  Intellectual  Beauty  are 
records  of  his  visits  to  Lake  Geneva,  where 
he  met  Byron.  After  the  death  of  his  wife 
he  married  Mary  Godwin,  and  carried  on  a 
long  suit  to  get  possession  of  the  children 
of  the  first  marriage,  but  was  allowed  only 
to  appoint  their  guardians  and  tutors.  His 
Revolt  of  Islam  was  his  last  work  in  England, 
which  he  left  for  Italy  in  1818.  At  Rome, 
Florence,  Naples,  Leghorn  and  Pisa  he 
spent  the  rest  of  his  life,  surrounded  by  a 
circle  of  friends,  which  included  Byron, 
Trelawney  and  Leigh  Hunt,  and  wrote 
Prometheus  Unbound,  The  Cenci,  Adonais 
and  some  of  his  finest  lyrics  and  (in  prose) 
a  Defense  of  Poetry.  Among  his  most  beau- 
tiful minor  poems  *are  Ode  to  the  West  Wind, 
The  Cloud,  The  Sensitive  Plant  and  The 
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Skylark.  Shelley  and  Williams,  his  friend, 
were  drowned  in  a  sudden  storm  on  the 
Gulf  of  Spezia,  July  8,  1822,  and  the  ashes 
of  his  body,  which  was  burned  in  the  pres- 
ence of  Byron,  Leigh  Hunt  and  Trelawney, 
were  buried  at  Rome.  See  Lives  by  Dowden, 
Hogg,  Rossetti,  Sharp  and  Lady  Shelley. 

Shenandoah  (shen'nti-dd'd),  Pa.,  a  bor- 
ough of  Schuylkill  County,  in  the  heart  of 
the  anthracite  region,  on  the  Lehigh  Val- 
ley, Pennsylvania  and  Reading  railroads, 
13  miles  northeast  of  Pottsville,  the  county- 
seat,  and  84  northwest  of  Philadelphia.  In 
the  15  colleries  in  the  immediate  neighbor- 
hood a  large  number  of  miners  are  employed, 
which  greatly  aids  the  town.  It  has  a  hat 
and  cap  factory,  an  underwear  factory, 
printing-establishments,  machine-shops,  min- 
ing-tool works,  foundries  and  other  indus- 
tries, two  breweries,  several  banks,  good 
schools  and  churches.  Population  25,774. 

Shenandoah,  a  river  in  Virginia,  drain- 
ing the  valley  between  the  Blue  Ridge  and 
the  Alleghenies  and  running  northeast  170 
miles  to  the  Potomac  at  Harper's  Ferry. 
It  passes  through  the  richest  part  of  Vir- 
ginia, and  was  occupied  by  both  armies, 
at  different  times,  during  the  Civil  War  and 
was  the  scene  of  numerous  battles.  See 
SHERIDAN. 

Sher'brooke,  Can.,  county-seat  of  the 
county  of  that  name  in  Quebec,  is  a  city  of 
11,765,  the  metropolis  of  the  eastern  town- 
ships. It  is  at  the  meeting  of  Magog  and 
St.  Francis  Rivers  on  the  Canadian  Pacific, 
Grand  Trunk  and  Quebec  Central  railways. 
It  is  the  center  of  an  extensive  lumber- 
trade  and  of  numerous  manufactures. 

Shere  AH  (sherd'le),  emir  of  Afghanistan 
(1863-79),  was  born  in  1825  and  died  in 
Russian  Turkestan,  February,  1879.  He 
had  many  vicissitudes  as  a  ruler,  from  the 
rivalry  of  those  who  aspired  to  the  Afghan 
throne  and  from  the  intrigues  of  Russia, 
which  sought  to  bring  Afghanistan  (or 
Afghan  Turkestan)  within  the  sphere  of 
Russian  influence.  Shere  All  welcomed  a 
political  mission  from  Russia,  but  declined 
to  receive  an  English  embassy;  this  aroused 
the  fear  of  England  for  its  Indian  frontiers. 
Negotiations  were  fruitless,  and  the  Eng- 
lish, pushing  forward,  occupied  Jelalabad 
and  Kandahar.  Shere  Ali  fled  to  Russian 
territory,  but  Yakub,  his  son,  in  1879 
proclaimed  emir,  resisted  the  further  ad- 
vance of  the  British;  but  peace  was  de- 
clared at  Gandamak  on  condition  of  the  emir 
receiving  a  British  resident  at  Kabul.  This 
resident  was  treacherously  slain,  however, 
and  a  religious  war  was  proclaimed.  Kan- 
dahar now  was  garrisoned  by  British 
troops,  and  to  relieve  them  Roberts  (see 
ROBERTS,  LORD)  made  his  famous  march 
to  Kandahar,  routed  the  Afghans,  and  in- 
stalled Abdur  Rahman  (who  died  in  Oct. 
of  1901)  on  the  throne.  See  AFGHANISTAN 
and  INDIA. 


Sher'idan,  Philip  Henry,  American  gen- 
eral, was  born  at  Albany,  N.  Y.,  March  6, 
1831,   his  parents 
having  arrived 
from  Ireland  a  few 
weeks  previous  to 
his    birth.       Soon 
after  his  birth  the 
„  family  removed  to 
£)  Ohio,    where     his 
Jboyhoodwas  spent. 
He  was  appointed 
a   cadet   at    West 
Point,    where    he 
graduated  in  1853 
and  was  assigned 
to  the  3d  infantry 

PHILIP  H.  SHERIDAN         **  brevet  second- 
lieutenant.    When 

the  Civil  War  broke  out,  he  was  a  captain 
in  the  i3th  infantry  and  was  made  quar- 
termaster of  the  Federal  army  in  Missouri. 
Seeking  more  active  service  he  was  assigned 
as  colonel  of  the  2d  Michigan  cavalry, 
where  he  soon  displayed  the  qualities  which 
later  won  worldwide  fame.  He  was  soon 
placed  in  command  of  a  brigade  and  then 
of  a  division  of  the  army  of  Ohio.  He  took 
part  in  the  battle  of  Perryville,  and  won 
promotion  to  major-general  by  his  brilliant 
service  in  the  bloody  battle  of  Stone  River 
on  Jan.  2  and  3,  1863,  where  his  division  lost 
over  i, 600  men.  He  also  distinguished  him- 
self at  Missionary  Ridge.  When  Grant 
was  placed  at  the  head  of  all  the  armies,  he 
gave  Sheridan  command  of  the  cavalry  of 
the  army  of  the  Potomac.  Here  he  soon 
distinguished  himself  in  the  Wilderness 
campaign  by  his  celebrated  raid  around 
the  Confederate  army,  cutting  their  lines 
of  communication,  advancing  nearly  to 
Richmond,  and  defeating  the  Confederate 
cavalry  at  Yellow  Tavern  under  Stuart  (q.  v.), 
their  renowned  leader,  who  was  killed  in  the 
fight.  In  July,  when  a  strong  Confederate 
force  under  Early  had  defeated  the  Federal 
army  in  the  Shenandoah  Valley,  penetrat- 
ing into  Maryland  and  threatening  Wash- 
ington, Grant  saw  the  necessity  of  putting 
that  department  in  the  hands  of  an  able 
general,  and  in  August  he  placed  Sheridan 
in  command  in  the  Shenandoah,  with  in- 
structions to  drive  the  Confederates  out 
of  the  valley.  Sheridan  attacked  Early 
at  Winchester  and  again  at  Fisher's  Hill, 
defeating  him  at  both  points,  capturing 
5,000  prisoners  and  many  guns,  and  pur- 
suing them  to  Stanton.  In  recognition  of 
this  service  he  was  made  brigadier-general 
in  the  regular  army.  Early's  army,  receiv- 
ing large  re-enforcements  from  Lee,  again 
advanced  into  the  valley,  surprised  the 
Federal  army  at  Cedar  Creek  in  the  early 
morning  of  October  19,  and  drove  them 
back  in  confusion.  Sheridan,  who  had 
been  called  to  headquarters  at  Washington, 
had  reached  Winchester  on  his  return,  when. 
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he  heard  the  guns  20  miles  away.  Hurrying 
forward,  he  reached  the  field  and  met  his 
troops  retreating  in  confusion  before  the 
enemy.  Speedily  forming  a  line  to  stop 
stragglers,  he  rode  forward  waving  his  hat 
and  shouting:  "Face  the  other  way,  boys; 
we  are  going  back."  Confidence  was  re- 
stored, the  lines  were  re-formed,  and  at 
3  p.  M,  they  moved  back  upon  the  enemy. 
The  result  was  the  total  rout  of  Early's 
army,  which  was  pursued  up  the  valley  for 
30  miles.  For  this  victory  he  was  promoted 
to  be  major-general  in  the  regular  army,  and 
received  the  thanks  of  Congress.  Return- 
ing to  the  army  of  the  Potomac  in  March, 
1865,  he  was  conspicuous  under  Grant  in 
the  operations  before  Petersburg  and  in 
the  final  battles  preceding  Lee's  surrender. 
It  was  his  superior  generalship  at  Five 
Forks,  where  he  entrapped  and  routed  the 
Confederate  right  under  Pickett  and  John- 
son, capturing  5,000  prisoners,  which  com- 
pelled the  evacuation  of  Petersburg.  After 
the  close  of  the  war  Sheridan  was  placed 
in  command  at  New  Orleans  and,  later,  of 
the  department  of  the  Missouri,  with  head- 
quarters at  Chicago.  When  Sherman  was 
made  general,  Sheridan  was  made  lieuten- 
ant-general. When  Sherman  was  retired, 
a  special  act  of  Congress  conferred  the  fur- 
ther rank  of  general  upon  Sheridan.  As  a 
field-commander  Sheridan  was  unapproach- 
able. Filled  with  the  ardor  of  battle,  so 
that  it  was  said  he  raged  like  a  lion,  his  skill 
equaled  his  courage.  He  never  lost  a  battle; 
and  stood,  after  Grant  and  Sherman,  one 
of  the  greatest  of  northern  generals.  Grant 
said  :  "As  a  soldier  there  is  no  man  living 
greater  than  Sheridan.  He  belongs  to  the 
very  first  rank  of  captains,  not  only  of  our 
army,  but  of  the  world.  I  rank  him  with 
Napoleon,  Frederick  and  the  great  com- 
manders of  history."  Shortly  before  his 
death,  at  Nonquitt,  Mass.,  Aug.  5,  1888, 
Sheridan  wrote  Personal  Memoirs.  • 

Sheridan,  Richard  Brinsley  Butler,  a 
British  dramatist,  was  born  at  Dublin,  Sept. 
30,  1751.  He  made  his  first  appearance  in 
a  farce  called  Jupiter,  written  in  connection 
with  a  school-friend.  After  marriage  he 
settled  in  London  and  produced  his  first 
and  most  popular  play,  The  Rivals,  in  1775. 
The  School  for  Scandal  appeared  at  Drury 
Lane  Theater,  of  which  Sheridan  had  be- 
come owner,  and  brought  prosperity  to 
it  by  its  popularity.  He  entered  Parlia- 
ment, became  undersecretary  for  foreign 
affairs  in  1782  and  secretary  to  the  treasury 
in  1783.  His  high  reputation  as  a  speaker 
rests  mainly  on  his  three  great  speeches 
during  the  impeachment  of  Warren  Hast- 
ings. His  first  speech  produced  such  an 
effect  in  the  house  of  commons  that  the 
house  decided  to  adjourn  without  voting, 
because  they  were  too  much  under  the  in- 
fluence of  the  brilliant  orator  to  vote  im- 
partially. He  was  in  Parliament  32  years, 


and  was  known  as  a  strong  speaker,  but 
only  equaled  this  first  great  speech  in  a 
magnificent  oration  in  1794  on  the  French 
Revolution.  Drury  Lane  Theater  became 
too  small,  and  a  new  one,  built  in  1794,  was 
burned  in  1809,  which  left  Sheridan  in 
great  poverty.  He  died  on  July  7,  1816, 
and  was  buried  in  Westminster  Abbey, 
See  Life  by  Mrs.  Oliphant  in  the  English 
Men  of  Letters  Series  and  SJteridan  and  His 
Times  by  Thomas  Moore. 

Sher'man,  Tex.,  a  city,  the  capital  of 
Grayson  County,  in  a  rich  grain,  cotton  and 
fruit-producing  district  in  northern  Texas, 
6 1  miles  north  of  Dallas.  It  is  well-sup- 
plied by  railways,  and  is  an  important 
shipping  and  manufacturing  center.  Its 
industries  include  a  large  cottonseed-oil 
mill,  cotton-gins,  flour  and  lumber-mills, 
brick-works,  a  bag-factory,  several  foundries 
and  machine-shops,  brick  and  marble 
works,  planing-mills,  carriage,  furniture, 
broom  and  mattress  factories.  Here  are 
Austin  College  for  boys,  North  Texas  Female 
College,  Sherman  Institute,  St.  Joseph  (R.C.) 
Academy  and  other  institutions.  Popula- 
tion 12,412, 

Sherman,  James  Schoolcraft,  Vice  Pres- 
ident of  the  United  States  1909-1912,  was 
born  near  Utica,  New  York,  Oct.  24,  1855, 
and  after  graduating  from  Hamilton  College 
began  practicing  law.  He  entered  the  House 
of  Representatives  as  a  Republican  in  1887 
and  served  continuously  until  1908,  with  the 
exception  of  one  term  (1891-93),  when  he 
failed  of  election.  He  was  intimately 
acquainted  with  public  affairs  and  as  a 
congressman  was  a  member  of  many  im- 
portant committees.  He  was  the  seventh 
vice  president  to  die  in  office.  In  November, 
1908,  he  was  elected  Vice  President  and  re- 
nominated  in  1912.  He  died  at  Utica 
during  the  campaign,  Oct.  30,  1912. 

Sherman,  John,  an  American  statesman, 
brother  of  General  Sherman,  was  born  at 
Lancaster,  O.,  May 
10,  1823.  He  was 
admitted  to  the  bar 
in  1844,  and  in 
1855-61  he  was  in 
Congress  as  a  repre- 
sentative from  Ohio 
and  chairman  of  the 
committee  of  ways 
and  means  during 
1860-61.  He  was 
elected  United 
States  senator  in 
1 86 1,  and  continued 
•  to  serve  Ohio  in 
that  capacity,  ex- 
cept during  the 
presidency  of 
Hayes,  when  he  was 
secretary  of  the 
In  the  Civil  War  he 
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treasury  (1877-81). 


raised  a  regiment  in  Ohio,  largely  at  his  own 
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expense,  and,  as  chairman  of  the  committee 
on  finance  in  the  senate,  helped  to  plan 
measures  for  sustaining  the  public  credit. 
(See  SPECIE-PAYMENTS,  RESUMPTION  OF.) 
The  bill  for  the  reconstruction  of  the  seceded 
states  was  the  joint  work  of  Thaddeus 
Stevens  and  John  Sherman.  He  was  ap- 

Kjinted   secretary   of    state    by    President 
cKinley  in  1897,  but  resigned  because  of 
failing  health.     Of  much  interest  are  his 
Recollections  of  Forty   Years.     He  died  on 
Oct.  22,  1900.     See  Life  by  Bronson. 

Sherman,  Roger,  an  American  states- 
man, was  born  at  Newton,  Mass.,  April  19, 
1721.  He  was  a  shoemaker  by  trade,  then 
a  surveyor  of  lands  and  finally  a  lawyer 
and  judge.  He  was  in  the  Continental  and 
in  the  United  States  Congress  from  1774 
to  1791.  He  was  of  the  committee  that 
drafted  the  Declaration  of  Independence, 
was  one  oi  the  signers,  and  was  influential 
in  having  it  ratified  by  the  convention  of 
Connecticut,  where  he  had  resided  since 
1761.  He  died  at  New  Haven,  Conn.,  July 
23,  1793. 

Sherman,  WH'Iiam   Tecum'seh,    Ameri- 
ican  general,  was  bom  at   Lancaster,  O., 
Feb.  8,   1820.     He 
was     the     son     of 
Judge    Charles    R. 
Sherman,  who  died 
in  1829,  leaving  his 
family     in     rather 
straitened    circum- 
stances.       William 
iwas  brought  up  in 
'the     family     of 
Thomas    Ewing   of 
j  Lancaster,  where  he 
[attended  Lancaster 
> Academy.    From 
'there    he   went    to 
West  Point,  where 
he     graduated     in 
1840,    sixth    in    a 
class    of    43.      He 
served    as    second- 
lieutenant    in    the 

3d  artillery  against  the  Seminole  Indians 
in  Florida  in  1840  and  1841.  After  that 
he  was  stationed  at  Ft.  Moultrie,  South 
Carolina,  until  1846,  when  he  was  sent  to 
California,  where  he  served  through  the 
Mexican  War  and  until  1850,  having  been 
made  captain  in  1848.  In  1850  he  married 
Ellen  Boyle  Ewing,  daughter  of  Thomas 
Ewing.  In  1853  he  resigned  his  commission 
and  became  a  partner  in  the  banking-house 
of  Lucas,  Turner  and  Co.  of  San  Francisco. 
In  1858  he  took  up  the  practice  of  law  in 
Leavenworth,  Kan.,  but  next  year  became 
superintendent  of  the  Military  Academy  at 
Alexandria,  La.  This  position  he  held  until 
Louisiana  seceded  in  1 86 1,  when  he  resigned, 
and,  coming  north,  was  appointed  colonel 
of  the  isth  infantry  in  June,  1861.  He 
commanded  a  brigade  in  the  first  battle  of 
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Bull  Run,  and  for  gallantry  in  this  engage- 
ment was  made  brigadier-general  of  volun- 
teers on  Aug.  3.  He  was  next  assigned  to 
a  command  in  Kentucky  where,  finding 
his  small  force  entirely  inadequate  to  meet 
the  Confederate  army  under  Breckmridge, 
which  confronted  him,  he  earnestly  repre- 
sented the  situation  to  the  secretary  of  war, 
stating  that  it  would  require  60,000  men 
to  expel  the  Confederates  from  the  Ken- 
tucky line  and  200,000  to  move  offensively 
to  the  Gulf  and  clear  the  Mississippi  valley. 
For  this  statement  he  was  charged  with 
being  "crazy,"  but  subsequent  events 
proved  his  judgment  sound.  Sherman  was 
next  ordered  to  Paducah,  Ky.,  and,  after 
the  capture  of  Ft.  Donelson,  was  put  in 
command  of  the  5th  division  of  Grant's 
army.  In  the  battle  of  Shiloh,  April  6, 
1862,  Sherman  held  the  key  to  the  posi- 
tion, and  by  his  brilliant  generalship  saved 
the  day.  He  was  in  the  thickest  of  the 
fight,  had  three  horses  killed  under  h:m, 
and  was  twice  wounded.  Grant  said: 
"Sherman,  with  raw  troops,  held  the  key 
to  the  Landing,  and  to  his  individual 
efforts  I  am  indebted  for  the  success  of 
the  battle."  In  recognition  of  this  service 
he  was  made  major-general  of  volunteers  on 
May  i,  1862.  His  next  important  service 
was  in  the  operations  connected  with  the 
siege  and  capture  of  Vicksburg.  In  com- 
mand of  the  1 5th  corps  he  went  down  the 
river  from  Memphis,  the  plan  being  that 
Sherman  should  attack  Vicksburg,  while 
Grant  should  move  on  Jackson.  But  the 
capture  of  Grant's  supplies  at  Holly  Springs 
brought  him  to  a  halt,  and  permitted  the 
enemy  to  re-enforce  Vicksburg.  In  the 
meantime  Sherman  advanced  on  the  city, 
which  he  assaulted  on  Dec.  29  but  found 
impregnable  to  his  force.  A  few  days 
later,  in  connection  with  General  Mc- 
Clernand,  he  stormed  Arkansas  Post,  cap- 
turing 7,000  prisoners.  In  the  subsequent 
battles  in  the  campaign  against  Vicksburg 
Sherman  bore  a  conspicuous  part.  When 
Grant's  rear  was  threatened  by  Joseph  E. 
Johnston,  Sherman  was  sent  against  him 
and  captured  Jackson,  Miss.,  dispersing 
Johnston's  army.  When  Grant  was  sent 
to  succor  Rosecrans  after  the  battle  of 
Chickamauga,  he  called  Sherman  to  his 
aid  and  placed  him  in  command  of  the  army 
of  the  Tennessee.  Here  he  took  part  in 
the  battle  of  Missionary  Ridge,  where 
Bragg  was  defeated  and  driven  into  Georgia. 
He  was  next  sent  by  Grant  to  the  relief 
of  Burnside,  who  was  besieged  by  Long- 
street  at  Knoxville.  When  Grant  was 
called  to  the  head  of  the  army,  Sherman 
was  given  command  of  the  department  ot 
Mississippi  and  of  the  three  armies  of  the 
Ohio,  the  Cumberland  and  the  Tennessee. 
On  May  5  he  began  his  great  campaign 
against  the  Confederate  army  under  John- 
ston, which  ended  in  the  capture  of  At- 
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lanta  and  included  the  battles  of  Dalton, 
Resaca,  New  Hope  Church,  Kenesaw  Moun- 
tain and  Peach-Tree  Creek.  After  the 
occupation  of  Atlanta,  the  Confederate 
army  under  Hood  having  moved  westward, 
Sherman  sent  Thomas  back  to  Nashville 
to  confront  Hood,  while  with  65,000  men 
he  began  his  famous  "march  to  the  ,;ea, " 
which  was  accomplished  by  the  capture  of 
Savannah  on  Dec.  21.  On  Feb.  i,  1865, 
he  began  his  march  northward  through  the 
Carolinas,  closing  with  the  surrender  of 
Johnston's  army,  April  26,  at  Durham 
Station,  North  Carolina.  On  May  24,  _at 
the  head  of  his  magnificent  army,  which 
had  just  completed  the  march  of  nearly 
2,000  miles  in  a  hostile  country,  he  passed 
in  review  before  President  Johnson,  General 
Grant  and  thousands  of  spectators  on  Penn- 
sylvania Avenue,  Washington. 

After  the  war  Sherman  was  appointed 
to  the  command  of  the  second  military 
division,  with  headquarters  at  St.  Louis. 
When  Grant  was  made  general  in  1866, 
Sherman  was  promoted  to  be  lieutenant- 
general  in  the  regular  army,  and,  on  Grant 
becoming  president  in  1869,  Sherman  was 
appointed  general  of  the  army  of  the  United 
States.  This  position  he  held  until,  at  his 
own  request,  Nov.  i,  1883,  he  was  relieved 
and  succeeded  by  Sheridan.  He  died  at 
New  York,  Feb.  14,  1891.  Sherman's  qual- 
ities have,  by  one  well-competent  to  judge, 
been  summed  up  thus:  "Above  all  his 
other  excellencies  shone  his  promptitude, 
celerity  and  immeasurable  activity.  What 
for  some  commanders  were  winter-quarters 
were  to  him  a  bivouac.  Always  ready  for 
the  start,  indefatigable  on  the  march, 
omnipresent  in  battle,  relentless  in  pursuit, 
Sherman  made  himself  not  only  more  feared 
but  more  respected  by  the  enemy  than  any 
general  in  the  national  armies  save,  per- 
haps, the  one  who  commanded  them  all." 
In  1875  appeared  Memoirs  of  General  W.  T. 
Sherman  by  Himself. 

Sher'ry."    See  WINE. 

Sher'wood  For'est,  a  stretch  of  hilly 
country  in  Nottinghamshire,  England,  about 
25  miles  long  and  from  six  to  eight  wide. 
It  formerly  was  a  royal  forest,  and  is  the 
scene  of  many  of  the  exploits  of  the  famous 
Robin  Hood.  It  is  almost  entirely  cleared 
now,  and  occupied  by  country-seats  and 
parks.  See  Nottinghamshire  and  Sherwood 
Forest  by  White. 

Shet'land,  a  group  of  islands  north  of 
Scotland,  forming  one  of  its  counties.  They 
number  more  than  100,  29  being  inhabited. 
There  are  no  trees  and  only  one  sixth  of 
the  soil  is  cultivated,  but  the  cliff-scenery 
is  fine  and  the  coast  so  broken  that  no  spot 
is  more  than  three  miles  from  the  sea. 
Fisheries  form  the  leading  industry.  The  lit- 
tie,  shaggy,  Shetland  ponies  are  well-known. 
Shetland,  the  Ultima  Thule  of  the  ancients, 
belonged  to  Scandinavia  until  1468,  and 


Norse  was  spoken  in  Foul  a  in  1774.  Area 
550  square  miles;  population  28,166;  chief 
town,  Lerwick.  See  The  Pirate  by  Scott 
and  Orkneys  and  Shetland  by  Tudor. 

Shibboleth  ( shib'bd-leth ) ,  a  word  used  by 
the  Gileadites  under  Jephtha  after  their 
victory  over  the  Ephraimites,  to  test  the 
fugitives  at  the  lord.  The  Ephraimites 
could  not  pronounce  the  sh,  but  called  it 
sibboleth,  and  so  were  easily  known.  The 
word  is  still  used  in  the  sense  of  a  test. 

Shields,  South,  a  town  of  England,  is  a 
seaport  in  Durham,  at  the  mouth  of  the 
Tyne,  nine  miles  northeast  of  Newcastle - 
upon-Tyne.  The  coast  is  fine,  with  pictur- 
esque caves  hollowed  out  in  the  cliffs.  The 
south  pier,  a  gigantic  breakwater  5,218 
feet  long,  was  begun  in  1854.  The  harbor 
is  lined  with  ships  and  boat-yards,  iron, 
glass,  alkali  and  rope  works  and  paint  and 
varnish  factories.  The  Tyne  docks  also, 
which  cover  50  acres,  are  near  the  town. 
The  first  lifeboat  (q.  v.)  was  built  at  South 
Shields  and  used  first  in  1790.  The  town 
was  a  military  station  in  the  time  of  the 
Romans;  salt-works  were  established  as 
early  as  1489  and  glass-vorks  in  1619. 
Population  111,400. 

ShiU'aber,  Benjamin  Pem.allow,  Amer- 
ican humorist,  known  by  his  pen-name  of 
Mrs.  Partington,  was  born  at  Portsmouth, 
N.  H.,  July  12,  1814,  and  died  at  Chelsea, 
Mass.,  Nov.  25,  1890.  Taking  early  in  life 
to  a  printing-office,  he  advanced  to  journal- 
ism, and  successively  was  editor  of  the 
Boston  Post,  the  Saturday  Evening  Gazette 
and  of  a  comic  journal,  The  Carpet-Bag,  to 
which  John  G.  Saxe  was  a  contributor.  In 
1854  he  published  Life  and  Sayings  of  Mrs. 
Partington,  which  gave  him  a  wide  reputa- 
tion. This  was  followed  by  many  humorous 
writings. 

Shi'loh,  a  town  of  Ephraim,  the  home  of 
Eli  and  Samuel  and  the  religious  center  of 
Israel  for  many  years.  The  site  is  occupied 
by  a  ruinous  village,  20  miles  northeast  of 
Jerusalem. 

Shiloh,  Battle  of,  one  of  the  most  des- 
perate battles  of  the  Civil  War,  named  for 
a  log  meetinghouse  two  miles  from  Pitts- 
burg  Landing  on  Tennessee  River.  The 
battle  between  the  Confederates,  under 
Johnston  and  the  Federal  army  under 
Grant  lasted  two  days.  On  the  first  the 
Federals  were  driven  steadily  back,  but 
regained  the  lost  ground  on  the  next  day, 
when  re-enforced  by  Buell's  commend. 
Johnston  was  killed  and  the  Confederates 
retreated,  with  nearly  equal  losses  on  both 
sides.  The  battle  began  on  Sunday,  April 
6,  1862,  and  is  sometimes  called  the  battle 
of  Pittsburg  Landing. 

Shin'toism.     See  JAPAN. 

Ship,  the  name  given  to  most  sea-going 
vessels,  but  usually  applied  to  sailing- 
vessels,  those  moved  by  steam  being  called 
steamers.  The  art  of  building  vessels  that 
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1 — Fijian   Boat.      2— Spanish  Caravel  Santa  Maria:  Flag  Ship  of  Christopher  Columbus.     3— Indian  Canoe. 

4—  "Savannah,"  the  First  Steamship  to  Cross  the  Atlantic,  1819.    The  paddle-wheels  could  be  unshipped 

when  the  wind  was  fair.   5 — The  Clermont,  the  First  Steamboat,  invention  of  Robert  Fulton,  1807. 

6— Ship  in  Full  Sail.    7— Chinese  Junk,   8—Cunard  Liner  "Mauritania  "  9— A  Modern  Yacht. 
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1ft    Ancient  Greek  Gallejr.    11 — Roman  Trireme;  three  banks  of  oars.     12— The  "Merrimac"  and  her  antagonist 

the  "Monitor,"  which  revolutionized  Naval  Warfare.    IS— Modern  Torpedo  Boat.    14 — U.  S.  Frigate 

"Essex,"  Famous  in  War  of  1812.     15— U.  S.  Monitor  'Puritan,"  Modern  Type. 

W—  Modern  First  Class  Battle  Ship. 
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could  be  moved  on  water  is  very  ancient, 
beginning  probably  with  the  simplest  forms, 
as  the  canoe  and  raft,  though  Noah's  ark 
was  more  elaborate  and,  what  is  remark- 
able, its  proportions  are  those  still  con- 
sidered the  best  for  all  purposes  by  ship- 
builders. It  was  six  times  longer  than  its 
width,  and  three  fifths  of  its  breadth  deep. 
The  nations  living  around  the  Mediter- 
ranean early  learned  the  art  of  sailing  on 
the  ocean,  building  wooden  vessels  moved 
by  oars,  as  galleys  and  triremes,  and  using 
sails.  Their  ships  in  a  storm  were  often 
bound  outside  with  heavy  ropes  or  even 
with  iron  bands  carried  for  the  purpose,  as 
the  ship  in  Paul's  voyage  had  to  be  '  under- 
girded.  The  Scandinavians  were  early 
known  as  fearless  sailors,  and  their  war- 
ships were  made  stronger  than  the  galleys 
used  on  the  Mediterranean,  as  they  had  a 
fiercer  ocean  to  sail.  The  English  navy 
was  first  made  of  importance  by  Alfred 
the  Great,  who  introduced  galleys  with 
40  or  60  oars  to  defend  the  coasts  against 
the  northern  vikings.  The  crusades  made 
necessary  still  larger  ships  and  the  use  of 
sails,  and  the  Great  Harry,  built  by  Henry 
VIII,  is  considered  to  be  the  first  ship  of 
the  present  English  fleet.  Spain,  Portugal, 
Venice  and  the  Netherlands  had  large 
navies  in  the  isth  century. 
The  adventurous  spirit  which 
led  to  the  discovery  of 
America  and  the  passage 
around  the  Cape  of  Good 
Hope  increased  the  demand 
for  improved  sailing-vessels, 
and  France,  Spain,  Sweden 
and  Denmark  were  noted 
for  their  ships.  The  first  ship 
built  in  the  United  States 
was  the  Virginia,  at  the 
mouth  of  Kennebec  River, 
in  1607,  and  shipbuilding 
soon  became  quite  an  in- 
dustry in  New  England  sea- 
ports. Their  ships  were 
original  in  plan,  and  built 
for  special  purpose,  as  frig- 
ates for  war-vessels,  schoon- 
ers and  sloops  for  coast 
service,  whalers  for  the 
whale-fishery  and  the  "clip- 
pers "  for  the  China  and  India 
trade.  The  clipper-ship,  the  Great  Republic, 
was  the  largest  merchant- vessel  «ver  built, 
and  many  of  them  equaled  in  speed  the  steam- 
ships of  the  period.  A  ship,  strictly  tp*»king , 
has  at  least  three  masts  with  square  sails. 
Brigs  are  smaller  than  ships,  having  two 
masts  with  square  sails.  Schooners  have 
two  or  three  masts  with  a  variety  of  sails; 
and  a  sloop  has  only  one  mast.  The  cutter 
is  a  form  of  the  schooner,  and  the  barken- 
tine  is  a  combination  of  the  ship  and  the 
schooner.  The  introduction  of  iron  and 


steel  and  the  use  of  steam  have  changed 
the  building  and  the  size  and  form  of  ships. 
England  has  been  the  great  shipbuilding 
country,  but  Germany,  France,  Italy  and 
America  are  increasing  their  production 
largely.  The  Titanic  disaster  (q.  v.)  re- 
sulted in  marked  changes  in  shipbuilding 
and  management,  the  most  important  of 
which  is  the  "double  skinned"  steamship. 
The  Hamburg-American  liner  Imperator 
was  the  first  to  be  built  on  this  principle, 
while  the  Olympic,  sister  of  the  ill-fated 
Titanic,  originally  built  with  a  single  hull, 
was  the  first  to  have  an  inner  skin  added. 
Other  reforms  are  the  increase  of  life  boats 
and  rafts,  the  checking  of  the  speed  mania 
and  the  establishment  of  a  patrol  on  the 
North  Atlantic  steamship  lanes  to  warn 
liners  where  there  are  icebergs  or  ice  fields 
and  how  they  are  moving.  All  large  steam- 
ships now  have  two  wireless  operators,  one 
of  whom  is  on  duty  constantly;  and,  in 
some  cases,  two  or  more  captains  who  relieve 
each  other.  It  is  said  that  no  ship  in  the 
plight  of  the  Titanic  can  ever  be  lost  under 
similar  circumstances.  See  GALLEY,  NAVY, 
SAILS,  SHIPBUILDING,  STEAMSHIP,  TRIREME 
and  YACHT;  Shipbuilding  Industry  of  the 
United  States  by  Hall;  Modern  Shipbuilding 
and  the  Men  Engaged  in  It  by  Pollock. 


Impurator'i  Double  Hull  (left)  and  Hull  added  to  Olympic  (rigkt) 
NXW   U«THOD   OF   HULL   CONSTRUCTION    DUB   TO 
TITANIC   DISASTER 

Sklp'ImlM'iHf .  By  ship  we  mean  a  sea- 
worthy vessel,  as  distinguished  both  from 
boats  and  from  airships.  A  true  ship  be- 
cam«  possible  when  man  thought  of  mak- 
ing a  strong  frame  on  which  a  large  num- 
ber of  separate  pieces  of  wood  might  be 
placed.  This  gave  size  as  well  as  strength. 
The  essential  parts  of  this  frame  are  the 
keel  underneath,  the  stem  and  stern  poets, 
upright  at  either  end,  and  the  ribs  between, 
on  which  the  sides  may  be  fastened.  The 
Chinese,  the  Phoenicians,  Greeks  and  Romans 
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were  the  great  builders  of  ancient  ships. 
Their  progress  was  chiefly  in  the  direction 
of  building  galleys,  vessels  propelled  by 
oars,  in  which  the  rowers  commonly  sat  in 
two  or  three  decks,  one  above  the  other. 
The  rowers'  benches  gave  strength  to  the 
structure.  A  ship  140  feet  long  and  18 
feet  wide  was  considered  very  large.  The 
vikings  of  northern  Europe  had  still  smaller 
vessels,  in  which,  however  they  made  more 
adventurous  voyages,  sailing  to  Iceland, 
Greenland  and  North  America.  In  1880 
there  was  unearthed  from  a  burial-mound 
a  viking  warship,  buried  perhaps  nine  cen- 
turies before.  It  was  only  78  feet  long  and 
seven  wide;  its  depth  was  5$  feet.  The 
mast  was  40  feet  high,  and  it  seems  to  have 
had  one  great,  square  sail.  There  was 
no  deck.  During  the  middle  ages  the 
largest  and  most  formidable  warships  and 
the  most  valued  merchant-vessels  were 
galleys,  which  seldom  ventured  on  oceanic 
voyages.  By  1500  larger  vessels  began  to 
be  built,  and  in  1511  we  find  that  Scotland 
built  The  Great  Michael,  240  feet  long  and 
perhaps  50  wide.  The  Santa  Maria,  in 
which  Columbus  sailed  across  the  Atlantic, 
was  90  feet  long  and  29  wide.  The  great 
proportionate  width,  when  compared  with 
the  viking  vessel,  is  noteworthy.  In  the 
1 7th  century,  largely  stimulated  by  the 
necessity  of  ocean-voyages  to  America  and 
the  Indies  and  by  naval  warfare,  much 
more  attention  was  paid  to  methods  of 
strengthening  the  frame.  In  consequence 
by  1800  there  were  built  vessels  of  three 
decks,  strong  enough  to  stand  the  pressure 
of  the  tremendous  sail-spread  that  is  famil- 
iar to  us  from  pictures.  By  the  same  time 
the  custom  of  building  ships  with  very 
high  decks  fore  and  aft,  with  only  a  low 
deck  in  the  center,  had  disappeared.  Gal- 
leys, also,  had  by  this  time  disappeared, 
except  for  a  few  special  purposes.  Eng- 
land had  for  a  time  fallen  behind  the  con- 
tinent, but  at  this  date  we  find  her  stepping 
to  the  front  of  shipbuilding  nations.  Most  re- 
markable, however,  is  the  prominence  of 
the  New  England  colonies  and  states. 
Salem  and  other  ports  were  active  in  this 
line  of  industry  by  1650,  though  300  tons 
was  probably  the  largest  size  then  attempted. 
By  1800,  however,  the  industry  was  firmly 
established,  and  in  the  War  of  1812  it  was 
the  superior  construction  and  design  of  the 
American  vessels  which  contributed  not  a 
little  to  the  success  they  enjoyed.  American 
vessels  then  gained  and  still  retain  the  first 
place  for  speed.  In  1862  The  Dreadnought, 
an  American  built  "clipper"  ship,  sailed 
from  Sandy  Hook  to  Queenstown  in  9  days 
and  17  hours,  which  is  the  record  still  for 
sailing-vessels. 

As  early  as  1701  Denis  Papin  had  experi- 
mented with  a  paddle-wheel  steamboat  on 
Fulda  River  in  Germany,  Fitch  of  Con- 
necticut had  in  1785  constructed  a  steam- 


boat, and  in  1802  Symington  made  a 
steamboat  which  towed  vessels  upon  the 
Clyde  in  Scotland.  In  1807  Robert  Fulton 
built  The  Clermont,  which  for  many  years 
carried  passengers  on  the  Hudson.  In 
1819  The  Savannah,  built  in  New  York, 
crossed  the  Atlantic,  using  paddle-wheels 
in  calm  weather  to  supplement  her  sails. 
In  1833  The  Royal  William,  built  in  Quebec, 
steamed  across  the  Atlantic  in  22  days.  All 
these  vessels  were  wooden,  and  combined 
steam  and  sail  power.  American  ship- 
yards held  their  own  until  iron-vessels 
were  introduced,  when  British  yards  rap- 
idly took  the  business  from  us,  and  the 
ownership  of  the  vessels  followed  in  the 
same  direction.  In  1821  the  first  iron- 
vessel,  a  steam  canal-boat,  The  Aaron 
Manby,  was  built  in  England.  In  1837 
the  screw-propeller,  as  invented  by  Ericsson, 
took  the  place  of  the  paddle-wheel  for  the 
first  time,  and  rapidly  gained  in  favor. 
In  1845  The  Great  Britain,  an  iron  screw- 
steamer,  crossed  the  Atlantic.  It  was  322 
feet  long,  with  a  tonnage  of  3,270,  and  was 
the  first  vessel  of  the  type  of  the  modern 
ocean-liner.  In  1858  The  Great  Eastern, 
680  feet  long,  of  18,918  tons  and  of  14 
knots'  speed,  with  a  combination  of  paddle- 
wheel  and  screw  propulsion,  set  a  mark  for 
size  which  was  not  equalled  till  1901.  The 
Celtic,  built  in  that  year.exceeded  20,000  tons. 

The  Alaska,  built  in  1882,  of  6,400  tons, 
steamed  from  Queenstown  to  Sandy  Hook 
in  less  than  seven  days;  in  1889  The  City 
of  Paris  (10,669  tons)  reduced  this  time 
to  less  than  six  days;  and  in  1907  The 
Lusitania,  soon  followed  by  a  sister-ship, 
easily  and  regularly  completed  the  passage  in 
much  less  than  five  days.  There  are  about  2  2 
ocean-liners  that  regularly  exceed  20  knots 
an  hour  on  their  voyages.  Of  these  Eng- 
land owns  nine,  Germany  five  and  the 
United  States  and  France  four  each  Of 
about  200  ocean  'merchant-steamers  that 
exceed  16  knots  England  owns  100  and  the 
United  States  40.  The  United  States  also 
has  large,  swift  steamers  on  the  Great  Lakes 
and  magnificent  paddle-wheel  steamers 
that  sail  the  Hudson,  Long  Island  Sound 
and  other  comparatively  smooth  waters. 

Excepting  those  of  Japan  and  a  few 
other  nations  "of  much  less  importance, 
there  are  in  the  world  about  31,000  ships 
of  more  than  100  tons,  with  a  total  tonnage 
of  nearly  40,000,000  tons.  Of  this  total 
about  32  million  tons  are  steam-vessels, 
and  of  the  steam- vessels  about  27  million 
tons  are  steel  and  about  5,000,000  iron 
tonnage.  Of  the  sailing-tonnage  about 
four  and  a  half  millions  or  more  than  half 
are  of  steel  or  iron.  In  1908  Britain  had 
17,499,542  tons  of  the  world's  steamers, 
Germany  3,839,378  and  the  United  States 
3.549.461. 

Of  all  steamers  Great  Britain  owns  a 
little  more  than  half,  Germany  about  one 
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ninth  and  the  United  States  about  one 
eleventh.  Of  our  steamers  about  half  are 
built  in  ocean-ports  for  ocean-trade,  and 
about  one  half  in  lake  ports  for  lake- 
shipping.  Of  all  sailing-vessels  England 
owns  about  one  fourth,  the  United  States 
about  one  fourth  and  Norway  one  eighth. 
There  are  few  large  sailing-vessels  on  the 
American  lakes.  The  average  size  of 
steamers  is  about  1,600  tons;  of  sailing- 
vessels  580  tons.  The  average  size  of  ves- 
sels has  increased  three  and  a  half  times 
in  the  last  30  years.  Steam- vessels  are  con- 
stantly taking  the  place  of  sailing-ships, 
and  steel-ships  of  iron  and  wooden  ones. 

The  United  Kingdom  builds  about 
1,600,000  tons  each  year,  including  war- 
ships. This  total  is  about  two  thirds  of 
all  the  tonnage  produced.  The  United 
States  builds  about  400,000,  Germany 
about  300,000,  and  France  about  100,000 
each  year.  Of  the  states  in  the  Union,  in 
iron  and  steel  [shipbuilding  Pennsylvania 
easily  leads,  with  New  York,  Maryland  and 
Michigan  following.  In  building  wooden 
ships,  a  much  less  important  industry, 
New  York  leads,  with  Maine,  New  Jersey, 
California  and  Washington  following.  In 
1909  the  value  of  the  products  of  ship- 
building plants  in  the  United  States  was 
$73,360,315,  to  which  should  be  added 
$25,872,033  as  the  value  of  the  product 
of  the  Federal  government's  establish- 
ments. 

As  regards  material,  the  advantage  of 
steel  and  iron  over  wood  is,  first,  in  weight; 
iron  saves  30  to  40%  in  weight  compared 
with  wood,  and  steel  nearly  15%  com- 
pared with  iron.  Second,  as  regards  safety, 
steel-ships  are  far  safer  than  iron  or  wooden 
ships,  largely  because  injuries  from  col- 
lisions etc.  do  not  spread  so  extensively. 
As  regards  convenience  in  manufacture, 
steel  is  easier  to  work  when  cold  than  iron, 
and  can  be  cast  or  rolled  in  larger  sizes, 
for  many  parts  of  the  ship.  Both  these 
materials  enable  a  machine  to  manufacture 
and  substitute  one  piece  in  many  portions 
of  the  ship,  where,  in  a  wooden  vessel,  the 
carpenter  must  carefully  fit  together  many 
pieces.  The  single  disadvantage  of  the 
metal  ship  is  its  greater  tendency  to  become 
covered  with  sea  weed  etc. —  that  is,  to 
"foul."  In  consequence  it  must  resort 
much  more  often  to  the  docks  for  cleaning. 

Shipbuilding  once  was  a  trade  and  an 
art.  It  now  is  an  industry  in  which  many 
trades  are  combined,  from  boiler-making 
to  electric-wiring  and  from  the  calculation 
of  the  strains  to  which  the  several  parts 
will  be  submitted  to  the  decoration  of  the 
splendid  furniture  of  the  finished  ocean- 
liner.  Again,  it  is  a  science  rather  than  an 
art,  inasmuch  as  the  builder  is  guided,  not 
so  fanuch  by  the  image  and  the  actual 
sight  of  the  ship,  as  by  a  system  of  rules 
and  by  pages  of  calculations. 


The  best  ships  are  built  double-bottomed, 
The  keel  is  laid,  and  then  the  bottom  is 
built  of  a  number  of  cells  or  steel-boxes. 
One  or  more  longitudinal  bulkheads  run 
the  length  of  the  ship.  Steel  frames  take 
the  place  of  the  old  wooden  ribs,  and  are  so 
shaped  as  to  connect  readily  with  the 
other  parts  of  the  ship.  Plates  of  the  re- 
quired sizes  and  shapes  are  then  brought, 
riveted  and  calked.  The  rivets  are  brought 
red-hot,  placed  through  holes  bored  in  the 
plates,  and  then  hammered  out  so  as  to 
stay;  As  they  cool,  their  grip  fastens. 
Calking  is  done  by  hammering  a  chisel- 
shaped  tool  against  one  plate  where  it 
overlaps  the  next  one.  The  great  length 
of  our  modern  ships  is  made  possible  by  a 
truss-construction,  not  unlike  that  em- 
ployed in  many  steel-bridges.  The  best 
ships  are  divided  into  many  watertight 
compartments,  such  that  two  or  more  may 
be  filled  without  causing  the  ship  to  sink. 
These  compartments  naturally  add  still 
more  to  the  strength  of  the  ship.  It  is 
common  to  use  the  double-bottom  to  admit 
water  as  ballast,  where  the  ship  has  a  light 
cargo.  In  simpler  ships  the  frame  or  rib 
joins  directly  to  the  keel. 

Vessels  are  usually  launched  when  the 
hull  is  sufficiently  advanced  to  assure  its 
floating,  so  as  to  diminish  the  weight  to 
be  handled  in  launching.  A  cradle  is  com- 
monly built  around  the  ship,  which  is  of 
wood,  and  rests  on  smooth,  wooden  "ways" 
which  are  lubricated  with  soap  etc.  These 
support  the  vessel  beneath  and  at  the  sides. 
The  keel  rests  on  blocks,  which  also  sup- 
port the  ship  out  towards  the  sides.  When 
these  blocks  are  knocked  away,  the  weight 
of  the  ship  is  transferred  to  the  cradle  and 
to  the  ways.  As  these  have  a  slope  of 
about  five  eighths  of  an  inch  to  a  foot 
and  are  well-greased,  the  ship  has  only  to 
be  released  from  restraint  to  start  with 
increasing  velocity  towards  the  water. 
It  is  at  the  moment  when  the  restraints 
have  been  removed,  after  the  blocks  have 
been  knocked  away  that  the  ceremony  of 
"christening"  the  ship  commonly  takes 
place.  Once  the  vessel  is  afloat,  the  ma- 
chinery and,  if  it  is  a  warship,  the  arma- 
ment are  put  in,  and  the  furnishings  of  the 
ship  are  completed.  In  the  case  of  a  modern 
ocean-liner  the  rooms  are  decorated  as  in 
the  richest  hotels. 

Many  enormous  cargo-ships  have  been 
built,  of  which  The  Oceanic  of  28,000  tons 
is  an  example.  These  ships  have  _steam  or 
electrical  hoisting-engines  on  their_  decks, 
and  the  masts  serve  as  derricks  in  port 
and  as  signal-posts  at  sea.  Sails  they  never 
bear.  Oil  is  shipped  in  tank-steamers,  and 
wheat-ships  have  special  forms  of  construc- 
tion to  make  the  unloading  and  loading 
easier. 

Most  large  vessels  are  now  built  with  two 
and  even  more  screws.  This  enables  the 
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ship  to  proceed  if  one  shaft  breaks  and 
also  to  steer  with  the  screws  if  the  steering- 
gear  is  broken.  The  latest  improvement 
in  propelling  is  the  use  of  turbine-engines. 
In  the  regular  engine  there  is  a  backward- 
and-forward  motion  of  the  crank  of  the 
engine,  which  is  called  a  reciprocating  en- 
gine. In  the  turbine  the  steam  enters  a 
huge,  hollow  wheel,  and,  striking  many 
obstructions  in  it,  imparts  a  rotary  or 
circular  motion  to  the  wheel  before  it  leaves 
the  wheel.  The  motion  of  the  wheel  is  so 
swift  that  it  is  not  economical  to  use  tur- 
bines on  any  but  the  faster  vessels.  A 
disadvantage  of  their  use  is  that  no  way 
has  been  found  to  reverse  the  turbine,  for 
a  ship  sometimes  has  great  need  to  reverse 
quickly  in  order  to  avoid  collisions  etc. 
Turbines  are  now  employed  in  many  Euro- 
pean vessels,  but  are  not  yet  in  common  use 
in  America. 

The  Lusitania,  sent  to  the  bottom  in  1915 
by  a  German  torpedo,  was  one  of  the  best 
steamships  afloat.  Its  power  was  furnished 
by  six  turbines,  four  to  drive  the  ship  ahead 
and  two  to  reverse  her  motion  in  case  of  need. 
Ordinarily  the  two  latter  lay  idle.  She  there- 
fore had  four  propellers  at  the  stern.  Other 
vessels,  larger  than  the  Lusitania,  are  the 
Vaterland,  with  a  tonnage  of  54,282,  920  feet 
long  by  loo  feet  broad;  the  Imperator,  tonnage 
52,000,  898  feet  long  by  97  feet  broad;  the 
Europa,  tonnage  50,000,  length  911  and 
width  96.  The  foregoing  gives  some  idea  of 
the  size  and  construction  of  modern  steam- 
ships. Larger  and  better  vessels  are  con- 
tinually being  built.  The  Mauritania  is  the 
same  size  as  the  Lusitania  was,  but  is  apparently 
a  little  slower.  The  ships  are  fitted  with  plat- 
forms for  six-inch  guns,  and  in  time  of  war 
can  be  converted  readily  into  cruisers.  See 
NAVY,  SHIP,  STEAMSHIP  and  TURBIN!E. 

Shi'ras,  George,  American  jurist  and 
associate-justice  of  the  United  States  supreme 
court,  was  born  at  Pittsburgh,  Pa.,  Jan.  26, 
1832,  and  educated  at  Ohio  University, 
Athens,  O.  He  subsequently  graduated  at 
Yale,  studied  law  there,  and  was  admitted  to 
the  bar  in  his  native  city,  where  he  practiced 
with  success  until  1892,  when  he  was  appointed 
to  succeed  Judge  Bradley  as  associate- justice 
of  the  supreme  court.  He  retired  Feb.  24, 
1903. 

Shi'ras,  George,  born  Jan.  i,  1859,  son  of 
the  above,  lawyer  and  republican  congressman 
from  Pennsylvania  from  1903  to  1905.  He 
is  also  a  writer  of  considerable  note  on  biolog- 
ical subjects  and  legal  questions,  as  well  as  a 
very  successful  amateur  photographer  of  wild 
animals.  He  fathered  considerable  legislation 
for  the  protection  and  preservation  of  our  birds. 

Shiraz  (she'raz),  a  city  of  Persia,  cele- 
brated in  Persian  poetry  for  its  climate, 
wine,  roses  and  beautiful  gardens,  is  on  a 
broad  plain,  35  miles  southwest  of  ancient 
Persepolis  and  217  southeast  of  Ispahan. 
The  walls  are  about  four  miles  around, 


and  there  were  many  fine  mosques  and' 
other  buildings  until  the  earthquakes  of 
1812  and  1824,  which  destroyed  large  parts 
of  the  citv  and  4,000  of  its  inhabitants.  An 
earthquake  in  1853  completed  the  destruc- 
tion of  the  city  and  killed  10,000  people. 
The  city  has  been  rebuilt,  and  its  wine, 
which  resembles  Tokay,  is  still  famous. 
Rosewater  is  made  in  large  quantities,  and 
very  fine  inlaid  work  is  produced.  The 
city  was  a  favorite  resort  of  the  Persian 

Erinces   and  was  the  home   of   Hafiz   and 
ddi,   the  poets,  whose  tombs  are  in  the 
neighborhood.    Population  50,000. 

Shishak  (shl'shak),  the  name  of  several 
kings  of  Egypt  belonging  to  the  22d  or 
Bubastite  dynasty  (loth  century  B.  C.). 
The  name  of  Shishak  or  Sheshonk  I  is 
found  on  the  porch  of  the  great  temple  of 
Karnak  and  on  several  statues  of  a  goddess, 
which  probably  came  from  Luxor.  Jere- 
boam,  it  is  recorded  in  Kings,  fled  to  Shi- 
shak when  Solomon  wished  to  kill  him,  and 
on  his  return  became  king  of  the  new  king- 
dom of  Israel,  which  was  formed  by  the 
ten  tribes  revolting  from  Rehoboam.  Shi- 
shak marched  against  Rehoboam  in  the 
fifth  year  of  his  reign,  and  took  Jerusalem 
and  the  treasures  of  the  temple.  This  con- 
quest of  Jerusalem  is  recorded  on  the  monu- 
ments of  Karnak,  where  Shishak  is  repre- 
sented as  dragging  before  his  god,  Ammon, 
three  rows  of  prisoners,  marked  with  the 
names  of  such  places  as  Judaea,  Megiddo 
and  Ajalon. 

Shoe'mak'ing  is  an  industry  which  prob- 
ably was  introduced  into  the  United  States 
by  Thomas  Beard  on  the  third  voyage  of 
The  Mayflower.  Shoes  were  made  entirely 
by  hand  until  the  introduction  of  a  nail- 
ing and  lasting  machine  by  M.  J.  Brunei, 
an  Englishman,  in  1810.  By  1850  the 
parts  of  shoemaking  had  become  divided 
among  sets  of  workmen,  so  that  one  set 
did  the  cutting,  another  the  sewing,  and 
yet  another  the  lasting,  pegging  and  trim- 
ming. But  in  1850  the  leather  began  to 
be  rolled  by  machinery;  and  in  1860  the 
McKay  sewmg-machine  was  introduced  for 
sewing  together  the  soles  and  the  uppers. 
At  present  the  fastening  is  done  by  means 
of  a  welt,  a  strip  of  leather  sown  to  the 
upper  and  bent  over  the  sole  of  the  shoe. 
The  making  of  shoes  at  present  calls  for 
little  hand-work,  except  that  in  the  case 
of  the  best  soles  the  leather  is  often  cut 
for  the  uppers  by  hand  for  the  sake  of 
ensuring  the  flawle»sness  and  uniformity  of 
the  piece.  The  leather  is  pared  by  a  ma- 
chine, rolled  solid  by  a  machine,  often  cut 
by  a  machine,  stitched  by  a  sewing-machine 
(often  by  several,  one  for  each  seam),  and 
often  lasted,  soled  and  heeled  by  a  machine. 
The  soles  of  course  are  always  cut  sepa- 
rately from  the  uppers;  and  the  heels  are 
usually  cut  and  built  up  separately  by  a 
machine  before  they  are  fastened  to  the 
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shoe.  Finally  a  machine  is  used  for  trim- 
ming and  polishing.  In  the  United  States 
about  $120,000,000  is  invested  in  the  manu- 
facture of  shoes;  and  the  annual  output  is 
probably  worth  $300,000,000.  Yet  these 
figures  represent  only  about  1,600  great 
shoe-factories. 

Shoot.  In  the  higher  plants  the  main 
axis  of  the  body  grows  in  two  directions. 
In  general,  that  part  of  it  which  grows 
downward  is  the  root  and  that  which 
grows  upward  is  the  shoot.  In  ferns  and 
seed-plants  the  shoot  for  the  most  part  is 
differentiated  into  stem  (of ten  with  branches) 
and  leaves.  In  ordinary  liverworts  (as 
Marchantid)  and  in  the  sporophyte  of 
mosses  the  shoot  is  not  so  differentiated. 

Shorthand  or  Phonog'raphy  is  a  mode 
of  writing  which  has  been  invented  to 
enable  one  to  write  as  rapidly  as  a  man 
can  speak.  The  first  system  appeared  in 
1588,  and  nearly  200  different  systems  have 
been  developed  and  published.  Sir  Isaac 
Pitman's  (q.  v.)  system,  called  phonography, 
was  published  in  1837  and  is  largely  used, 
though  some  improvements  have  been 
made  in  it.  It  has  been  adapted  to  the 
Japanese,  French,  Italian,  German,  Dutch, 
Spanish,  Hindu  and  Malagasi  languages. 
It  is  based  on  the  use  of  characters  to 
represent  the  sounds  instead  of  the  letters 
of  the  English  language.  The  characters 
used,  curves,  lines,  dashes,  etc.,  also  stand 
not  only  for  a  sound  but  for  words  which 
occur  very  frequently,  as  the,  and,  it,  etc., 
called  letter-words  or  grammalogues.  The 
marks  also  indicate  the  vowels  by  their 
position  on,  above  or  below  the  line.  By 
the  use  of  shorthand  a  reporter  writes  200 
words  a  minute.  Average  speed  is  120. 

Short  Ballot.  A  feature  of  'modern 
electoral  reform  is  the  "Short  Ballot," 
under  which  only  the  more  important 
public  offices  are  filled  by  election,  other 
offices  being  filled  by  appointment,  the 
officials  thus  chosen  being  held  responsible 
for  the  conduct  of  those  whom  they  appoint. 
Many  states  have  direct  primary  laws 
under  which  candidates  are  nominated 
directly  by  the  people.  Under  this  system 
the  names  of  all  candidates  whose  petitions 
are  signed  by  a  certain  percentage  of  the 
party  voters  are  placed  on  the  ballot. 
The  primaries  are  conducted  by  the  regular 
election  officials  at  the  usual  polling  places 
and  at  the  public  expense. 

Shoshone  (shd-sho'n$)  Falls,  a  cataract 
on  Snake  River  in  southern  Idaho.  The 
river  runs  through  a  deep  gorge  between 
walls  of  rock  1,000  feet  high.  The  head 
of  the  falls  is  in  the  shape  of  a  semicircle, 
from  which  the  water  leaps  210  feet  in  a 
sheet  950  feet  wide.  Niagara  falls  less  than 
170  feet.  Little  Shoshone  Falls  are  two 
cataracts  separated  by  a  great  rock,  with 
a  fall  of  182  feet,  about  four  miles  higher 
up  the  river. 


Shoshone?  ox  Snakes,  a  family  of  Amer- 
ican Indians,  which  includes  the  Utes, 
Comanches  and  several  other  tribes.  They 
have  been  known  by  various  names,  as 
Buffalo-Eaters,  Sheep-Eaters  and  White 
Knives.  They  were  found  by  Lewis  and 
Clark  beyond  the  Rocky  Mountains  in  1805. 
Their  homes  were  in  the  valleys  of  Snake 
River,  Humboldt  River  and  Great  Salt 
Lake.  They  have  usually  been  peaceful, 
having  little  intercourse  with  the  whites. 
From  1849  to  1862  there  were  battles  and 
skirmishes  with  the  advancing  settlers, 
treaties  made  and  broken  by  the  govern- 
ment, until  in  1867  they  made  peace  at 
Fort  Bridger  and  were  settled  on  reserva- 
tions in  Idaho,  Wyoming,  Nevada  and 
Utah.  They  number  about  6,000. 

Shot  is  the  name  given  to  all  solid  pro- 
jectiles, 4.  e.,  anything  thrown  out  or  fired 
from  any  kind  of  firearms.  The  shot  used 
for  cannon  and  machine-guns  are  made  of 
cast  iron  or  steel  and  formerly  were  solid 
balls.  Balls  weighing  more  than  three 
pounds  are  not  now  made  solid.  Bar-shot 
were  two  discs  of  iron  joined  by  a  bar, 
used  to  destroy  the  rigging  of  a  ship ;  chain- 
shot,  used  in  the  same  way,  were  two  round 
shot  fastened  together  by  a  chain.  Canister 
or  case-shot  is  a  tin  cylinder  filled  with 
bullets.  Grape-shot  was  a  number  of 
small,  iron  balls  held  together  by  canvas 
or  iron  plates,  but  is  no  longer  used.  Small 
shot,  used  in  hunting,  is  made  of  lead  in 
various  sizes,  from  that  of  large  peas  to 
dust-shot.  The  melted  lead  is  dropped  from 
a  height  through  a  colander  into  water. 
The  lead  falls  in  small  drops  through  the 
holes  of  the  colander,  the  shot  varying  with 
the  size  of  the  holes.  The  fall  through  the 
air  cools  and  hardens  the  lead  before  it 
falls  into  the  water.  Shot-towers  are  from 
100  feet  to  150  feet  high;  the  highest  shot- 
tower  is  in  Austria  and  is  249  feet  high. 
The  shot  is  sifted  in  sieves  to  separate  the 
different  sizes,  imperfect  ones  being  dis- 
covered by  rolling  them  down  an  inclined 
plank,  and  is  finally  polished.  See  CANNON, 
PROJECTILES  and  SHELL. 

Shotgun.  A  light,  smooth-bored  gun  for 
sporting  purposes,  in  contradistinction  from 
the  military  rifle.  It  is  especially  designed 
for  firing  a  number  of  small  shot  at  short 
range  to  kill  small  game.  Shotguns  for- 
merly were  double-barreled,  but  now  more 
commonly  obtain  rapid  fire  by  means  of  a 
revolving  cylinder  or  other  device.  The 
present  perfection  in  the  mechanism  and 
efficiency  of  the  shotgun  is  due  to  many 
inventions  in  France,  England  and  America. 
For  a  long  time  the  best  were  of  English 
manufacture,  but  it  is  now  generally  con- 
ceded that  the  American  weapons  have 
preeminence.  See  ARMS,  GUN  and  RIFLB. 

Showers  of  Fishes,  a  curious  phenom- 
enon most  common  in  tropical  regions.  It 
is  explained  by  a  strong  draft  upward  in 
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the  center  of  a  whirling  column  of  air, 
which  sucks  up  the  fish  from  the  water  and 
carries  them  through  the  air,  dropping  them 
at  some  distance  from  their  homes.  On 
the  Isle  of  Mull  herrings  fell  on  a  hill 
1,500  feet  from  the  sea  and  500  feet  above 
it.  Sometimes  the  fishes  are  alive,  but 
more  often  they  are  dead.  Showers  of 
frogs  and  of  dead  flies  have  also  been  noted. 
Shreve'port,  parish  seat  of  Caddo  Parish, 
La.,  170  miles  east  of  Dallas,  is  at  the  head  of 
navigation  on  the  Red  River.  Eleven  railway 
lines  run  into  it,  and  it  is  surrounded  by  a 
region  rich  in  gas  and  oil  that  also  produces 
cotton,  lumber,  and  live  stock.  Shreveport 
is  the  largest  fertilizer  center  west  of  the 
Mississippi  and  has  one  of  the  largest  Building 
and  Loan  associations  in  the  South,  as  well  as 
a  big  wholesale  trade.  The  city  is  governed 
by  a  commission  council  of  four.  It  was 
settled  in  1833,  and  incorporated  in  1839. 
Population,  41,133. 

Shrew,  an  insect-eating  animal  having 
the  general  appearance  of  a  mouse,  but 
b  e  1  o  n  gi  n  g  t  o 
quite  a  different 
order.  The  mice 
are  gnawers,  the 
shrews  are  in- 
sect-eaters and 
related  to  the 
moles.  They 
have  a  sharp, 
pointed  snout 
and  jaws  with 
numerous,  sharp 
teeth.  The  eyes  and  ears  are  minute. 
They  come  out  occasionally  from  their  bur- 
rows, but  seem  very  helpless  above  ground, 
and  are  exceedingly  shy.  They  feed  both 
day  and  night.  They  do  not  burrow 
deeply,  their  holes  being  under  roots  and 
in  logs.  They*  inhabit  the  Old  and  New 
Worlds,  living  in  fields  and  open  woods. 
Besides  insects  they  eat  worms  and  mol- 
lusks.  Water-shrews  exist  also  in  North 
America  and  in  Europe. 

Shrike,  a 
song-bird  found 
inallpartsofthe 
world  except 
South  America. 
Shrikes,  besides 
eating  insects, 
prey  upon  field- 
mice  and  small 
birds,  [captur- 
ing them  with 
their  bills  and 
not  with  their 
talons.  Owing 
to  the  weakness 
of  their  feet, 
their  prey  is 
impaled  on 
thorns,  and  this  SHRIKE 

habit  has  gained  for  shrikes  the  uame  of  butch- 
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er-birds.  There  are  about  zoo  species,  but 
only  two  in  the  United  States.  The  great 
northern  shrike,  which  is  a  winter  visitor, 
is  a  little  above  ten  inches  long,  gray  above 
with  a  black  and  white  tail  and  whitish 
undersurface  with  black  bars.  It  nests  in 
the  arctic  circle,  but  is  seen  from  October 
to  April  as  far  south  as  Virginia.  The 
loggerhead  shrike  is  common  in  the  Missis- 
sippi valley,  central  New  York,  Vermont 
and  Maine.  It  is  about  none  inches  long 
and  colored  like  the  great  northern  shrike, 
except  that  there  are  no  black  bars  on  the 
breast.  Its  song  is  rather  unmusical. 

Shrimp,  small,  slender  and  long-tailed 
cruslacea  inhabiting  salt  water.  The 
prawns  are  closely  related  and  are  com- 
monly served  in  shrimp-salad.  These  ani- 
mals are  all  small,  in  general  form  resem- 


,bling  a  lobster  or  crayfish.  Some  are  nearly 
transparent.  They  live  on  the  sand  in  salt 
water.  They  are  taken  in  great  numbers 
for  food,  especially  in  England  and  in 
France. 

Siam  (st-ow'),  Gulf  of,  an  arm  of  the 
China  Sea,  south  of  Siam  and  west  of 
Cochin-China.  It  is  245  miles  wide  at  its 
entrance,  and  extends  inland  for  390  miles. 

Siam,  Kingdom  of,  in  the  Indo-Chinese 
peninsula,  is  a  country  whose  limits  have 
varied  much  at  different  periods  of  its  his- 
tory, most  of  the  border-lands  being  occu- 
pied by  tribes  more  or  less  independent. 
By  the  treaty  of  September,  1893,  Mekong 
River  was  made  the  boundary  between 
Siam  and  the  French  possessions;  but  in 
January,  1896,  the  British  and  French 
governments  came  to  an  agreement  by 
which  France  appropriated  the  territory 
of  100,000  square  miles  lying  between  the 
Mekong  and  the  Anam  hills,  thus  leaving 
to  Siam  a  territory  of  220,000  square  miles. 
Negotiations  have  been  in  progress  recently 
for  a  new  British-Siamese  treaty,  which  will 
modify  British  extraterritorial  rights  in 
Siam  and  cede  the  Siamese  tributary  states 
of  Kelartan  and  Tringaur  to  Great  Britain. 

Surface  and  Drainage.  The  plain  of  the 
Menam  valley  and  the  Korat  tableland, 
from  400  to  1,000  feet  high,  form  the 
larger  part  of  the  country.  The  Menam, 
600  miles  long,  is  the  principal  river,  but 
the  bar  at  its  mouth  prevents  ships  of 
more  than  13  feet  draught  from  ascending 
to  Bangkok.  Mekhong  or  Cambodia  Rwer 
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is  partly  within  the  territory,  but  is  of 

little  use  for  navigation,  being  obstructed 
by  falls  and  rapids.  Many  canals  have 
been  cut,  for  transportation  has  been 
almost  entirely  by  water. 

Natural  Resources.  Gold  has  been  found 
from  the  earliest  ages,  and  the  mines  are 
now  worked  by  European  speculators;  cop- 
per, tin,  iron,  rubies  and  sapphires  are  also 
found.  Much  of  upper  Siam  is  a  dense 
forest,  including  such  woods  as  mangosteen, 
teak,  rosewood,  palms,  aloes,  sappan  and 
other  varieties.  The  fisheries  also  are  quite 
extensive,  and  birds  of  brilliant  plumage 
and  sweet  song  abound.  The  animals  are 
those  of  the  tropical  regions,  the  elephant 
being  tamed  and  used  for  labor  in  the 
teak  forests.  Some  of  the  famous  white 
elephants  are  kept  in  the  royal  courtyard 
at  Bangkok,  but  are  not  held  sacred  or 
fed  on  golden  dishes,  as  the  stories  assert. 
The  climate  is  healthy,  with  two  seasons, 
the  wet  and  the  dry,  and  a  rainfall  of  54 
inches.  April  is  the  hottest  month  of  the 
year. 

People  and  Culture.  The  population 
numbers  6,686,846,  about  one  third  of 
whom  are  pure  Siamese,  There  are  3.500,- 
ooo  Chinese,  besides  Burmese,  Malays, 
Cambodians  and  the  Laos  or  Shans.  Hie 
Siamese  are  small,  well-shaped,  olive- 
colored,  black-haired  They  are  peaceful, 
vain,  social  and  lazy,  fond  of  bright  colors 
and  jewelry.  The  children's  heads  are 
shaved,  except  a  tuft  on  the  crown,  which 
is  cut  off  with  great  ceremony  when  they 
are  grown.  Their  houses  are  built  of  wood 
thatched  with  palm  leaves,  and  stand  on 
piles.  The  banks  of  the  rivers  are  often 
lined  with  wooden  houses  floating  on  rafts 
or  bundles  of  bamboo.  The  food  mainly  is 
rice,  fish  and  fruit.  A  liquor  made  from 
rice  is  used  as  a  drink,  but  there  is  very 
little  drunkenness.  Betelnut-chewing  and 
tobacco-smoking  are  almost  universal,  the 
teeth  being  colored  black  by  the.  nut  and 
other  materials  used  for  the  purpose.  The 
religion  is  Buddhism,  and  all  the  Siamese 
enter  the  priesthood  for  a  time.  The 
temples  are  numerous,  with  gilded  min- 
arets, roofs  of  colored  tiles  and  quaint 
pagodas. 

Production  and  Industries.  Large  tracts 
of  waste  land,  sufficient  to  accommodate 
350,000  people,  have  been  opened  by 
irrigation.  One  irrigation-company  has 
connected  Menam  and  Bangkapong  Rivers 
and  is  building  numerous  smaller  canals. 
Chinese  coolies  perform  the  chief  part  of 
the  labor  in  field,  mill  and  mine,  while 
forest-labor  is  done  by  Burmese,  Karens 
and  Khamus.  The  chief  product  is  rice, 
with  tobacco,  coffee,  hemp,  cotton  and 
tropical  fruits.  There  are  26  large  rice- 
mills  and  a  number  of  smaller  ones.  Other 
products  include  salt,  pepper,  dried  fish  and 
cattle.  Rubber  is  collected  and  exported. 


Teakjcutttag  also  Is  an  important  Industry, 
but  it  is  almost  entirely  in  the  hands  of 
the  British.  Manufactures  are  not  devel- 
oped; only  coarse  cloth  and  silk,  rough 
paper  and  water-jars  and  tiles  are  made, 

Government.  Siam  is  governed  by  a  king, 
the  present  ruler  being  Chulalongkorn  I, 
who  succeeded  in  1868.  He  is  anxious  to 
improve  his  country,  and  is  interested  in 
the  introduction  of  railroads  and  telegraph 
lines.  Through  his  influence  Siam  joined 
the  postal  union  in  1885,  and  has  an  electric- 
light  company  to  light  the  streets  of  Bang- 
kok, which  also  has  electric  cars:  while 
education  is  making  distinct  progress.  In 
the  capital  alone  there  are  nearly  80  gov- 
ernment and  aided  schools,  and  these,  with 
the  schools  in  the  provincess  are  under  the 
control  of  an  English  chief-inspector.  There 
are  two  training-schools  for  teachers,  one 
medical  college  and  sericultural  and  rail- 
way schools.  The  government  has  spent 
$5,000,000  on  400  miles  of  railway  con- 
struction, telegraph  lines  have  been  com- 
pleted 2,900  miles,  and  mail-service  down 
the  Malay  Peninsula  has  been  developed 
extensively. 

History.  Siamese  history  begins  with 
1350.  Cambodia  was  conquered  and  made 
tributary  in  1532,  and  the  present  dynasty 
was  founded  in  1782.  Ayuthia  was  the 
capital  until  it  was  burnt  by  the  Burmese 
after  a  siege  of  two  years  in  1768.  Bangkok 
(population  about  500,000)  was  made  the 
capital  by  Phya  Tak,  who  drove  the  Bur- 
mese from  the  country  and  became  king. 
Consult  Coit's  Siam;  Hallett's  Thousand 
Miles  on  an  Elephant;  and  Vincent's  Land 
of  the  White  Elephant.  See  ANAM,  CAM- 
BODIA, COCHIN-CHINA,  INDO-CHINA,  LAOS 
and  SHANS. 

Si'amese'  Twins,  the  name  of  two  chil- 
dren, Eng  and  Chang,  born  in  Siam  in 
1811.  They  were  united  by  a  band  of 
flesh  growing  from  chest  to  chest.  They 
were  shown  as  curiosities  in  the  principal 
cities  of  Europe  and  America,  and  finally 
settled  in  North  Carolina,  where  they 
married  two  sisters.  The  Civil  War  ruined 
them  financially,  and  they  again  made  the 
tour  of  Europe,  exhibiting  themselves  in 
1869.  They  died  in  North  Carolina,  two 
hours  and  a  half  apart,  Jan.  17,  1874. 

Siberia  (si-be1 'ri-a),  a  vast  territory  be- 
longing to  Russia  in  northern  Asia.  _  It 
covers  4,786,730  square  miles,  stretching 
from  the  Chinese  empire  to  the  Arctic 
Ocean. 

Surface.  A  large  part  is  only  imper- 
fectly known.  It  is  covered  with  a  net- 
work of  highlands  and  mountain-ridges,  of 
which  the  Great  Altai  and  Sayan  Moun- 
tains, separating  Siberia  from  Mongolia; 
the  Barguzin  and  South  Muya  ridges,  *ith 
others  still  unnamed;  and  the  Stanovoi 
Mountains,  which  form  a  high  wall  on  the 
coast  of  the  Sea  of  Okhotsk,  are  the  most 
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important.  Som«  *f  the  peaks  of  the  Altai 
Mountain*  and  a  few  otneri  rise  into  the 
region  of  perpetual  snow.  A  belt  of  forests 
on  the  northwestern  border  of  the  central 
plain  and,  beyond  that,  another  belt  of 
high  plains  500  miles  wide,  1,700  to  2,500 
feet  high  and  most  of  it  very  fertile,  end 
in  an  immense  lowland  stretching  to  the 
shores  of  the  Arctic  Ocean.  These  lands  in 
western  Siberia  are  very  fertile,  are  the 
granary  of  Siberia,  and  contain  one  third 
of  the  population.  Between  Obi  and 
Irtish  Rivers  are  great  marshes,  which  can 
be  crossed  only  when  frozen;  and,  farther 
north  still,  come  the  tundras  (salt  prairies 
and  frozen  swamps),  where  the  ground  is 
frozen  hundreds  of  feet  deep  and  thaws 
only  on  its  surface  in  the  summer.  Trees 
disappear,  only  a  few  low  bushes  and  a  few 
flowering  plants  surviving  the  cold.  Yet 
50,000  human  beings  call  this  region  home, 
and  wander  over  it  with  sledges  drawn  by 
reindeer  and  dogs.  In  southeastern  Siberia, 
in  the  Amur  province,  are  high  plains, 
covered  with  oak  forests  and  rapidly  filling 
with  emigrants  from  Russia;  while  there 
are  fertile  tracts  on  the  frontier  of  Korea 
and  a  splendid  harbor  at  Vladivostok  on 
Peter  the  Great  Gulf. 

Drainage  and  Climate.  Great  rivers  — 
the  Obi,  Yenisei,  Irtish,  Lena  and  Amur, 
being  some  of  them  —  greatly  assist  in- 
ternal communication  in  this  great  country, 
and  four  lines  of  railroad  have  already 
entered  Siberia  on  the  west,  one  of  which, 
the  trans-Siberian  line  (q.  v.)  opened  in 
1899,  established  uninterrupted  steam- 
communication  through  the  Russian  em- 
pire. Siberia  is  the  coldest  country  in  the 
world.  Yet  the  summers  are  much  warmer 
than  is  usually  supposed;  melons  grow  in 
the  open  air  in  some  parts,  and  barley 
sown  in  May  will  ripen  by  August.  The 
summers,  however,  are  short,  and  by 
November  all  the  rivers  are  frozen,  and  in 
the  extreme  north  the  thermometer  has 
recorded  75°  below  zero.  The  air  is  very 
dry  and  there  is  no  wind,  which  makes  the 
cold  more  endurable. 

Inhabitants.  Siberia  had  a  population  of 
8,220,100,  January  i,  1910,  according  to  the 
Russian  Statistical  Committee.  These  figures 
include  native  Siberians,  Koreans,  Manchur- 
ians,  Chinese  and  about  90,000  Russian  im- 
migrants each  year.  The  Russians  belong 
to  the  Greek  church;  the  Turkish  tribes 
are  Mohammedans;  while  others  are  Bud- 
dhists. 

Natural  Resources.  Siberia  is  rich  in 
minerals,  but  mining  is  undeveloped;  gold, 
silver,  lead,  copper  and  iron  are  mined, 
however,  in  considerable  quantities,  a 
profitable  trade  in  timber  is  carried  on, 
and  the  coal-mines  yield  over  five  million 
tons  annually. 

Occupations.  The  chief  •ceupations  are 
farming  and  cattle-breeding.  In  a  single 


year  n  million  acres  were  in  meadow-land, 
9,773,000  in  cereal  crops  and  171,000  in 
potatoes.  The  wheat-crop  in  1910  was 
45,000,000  bushels;  the  oat-crop  of  Asiatic 
Russia  79,743,000  bushels,  the  larger  part 
coming  from  Siberia.  The  live-stock  in- 
dustry is  quite  valuable,  and  horses,  cattle, 
sheep  and  pigs  are  raised  in  considerable 
numbers.  Hunting  is  profitable  for  the 
valuable  furs  of  the  sable,  ermine,  gray  and 
white  foxes;  and  fishing  is  carried  on  ex- 
tensively. 

Manufactures.  Government  factories  are 
operated  in  some  of  the  larger  towns,  and 
porcelain,  hardware,  leather  and  earthen- 
ware are  among  the  products.  Extensive 
woolen  and  linen  factories  are  among  the 
industries.  In  Asiatic  Russia  there  are 
8,005  miles  of  railroad.  There  are  339 
schools,  supported  in  the  main  by  local 
authorities,  with  773  teachers  and  43,786 
pupils. 

History.  The  earliest  inhabitants  are  by 
some  writers  called  Yeniseians,  who  were 
followed  by  a  racs  of  considerable  skill, 
judging  from  their  relics  found  in  mounds. 
Turks  conquered  the  country  in  the  nth 
century,  and  were  themselves  conquered  by 
the  Mongols  two  centuries  later.  Russians 
first  invaded  the  region  in  1580,  by  a  band 
of  Cossack  robbers,  followed  for  two  cen- 
turies by  other  bands  of  Cossacks,  traders, 
hunters,  dissenters  flying  from  religious  per- 
secution and  peasants  escaping  from  serf- 
dom. In  the  first  80  years  the, Cossacks 
had  reached  the  Sea  of  Okhotsk,  but 
Russia's  possession  was  not  acknowledged 
by  China  before  1857.  Bering  Strait  was 
discovered  in  1648  by  Dejnef,  the  Cossack, 
who  sailed  around  the  northeastern  end  of 
Asia;  but,  as  his  discovery  was  not  made 
known,  the  honor  still  belongs  to  Bering. 
Consult  Lansdell's  Through  Siberia;  Ken- 
nan's  Tent-Life  and  Siberia  and  the  Exile 
System;  and  Dewindt's  The  New  Siberia. 

Slbe'rian  Railroad.  The  building  of  this 
road  was  begun  in  1891  and  was  completed 
in  its  main  features  in  n  years,  including 
a  branch  across  Manchuria  to  Port  Arthur 
and  Dalny.  It  starts  from  Tchelyabinsk  on 
the  eastern  slope  of  the  Urals,  and  extends 
to  Vladivostok  on  the  Pacific,  a  distance 
of  4,500  miles,  following  the  fiftieth  parallel. 
This  is  the  main  division  of  the  railroad. 
The  great  Russian  system  which  connects 
Petrograd,  Port  Arthur  and  Vladivostok 
measures  6,672  miles.  The  first  work  on 
the  real  road  was  done  on  May  i,  1891. 
In  perfecting  the  enterprise  Russia  sent 
commissioners  to  the  United  States  to 
study  American  railroad-systems;  imported 
Italian  workmen  who  had  helped  to  build 
the  Simplon  and  St.  Gothard  tunnels; 
built  towns  in  deserts;  and  transported 
whole  families  by  the  thousands  to  them 
for  their  work.  Many  serious  obstacles  had 
to  be  overcome  far  from  the  base  of  sup- 
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plies.  Lake  Baikal  was  a  great  barrier; 
steamers  transported  the  cars  in  summer, 
and  ice-breaking  steamers  were  used  for 
a  part  of  the  long  winter.  The  line  was 
completed,  however,  by  the  building  of  a 
loo-mile  detour  around  the  southern  end 
of  the  lake  in  1904.  The  road  was  built 
cheaply,  with  light  rails  and  wooden  bridges, 
but,  when  formally  opened  in  1902,  had 
cost  $172,525,000.  It  has  proved  a  good 
investment,  having  given  an  impetus  to 
agriculture  and  all  other  business  of  Siberia. 
Branches  from  the  main  line  are  projected, 
chiefly  to  the  northern  portion  of  Asiatic 
Russia.  In  1906,  by  Russian  official  sta- 
tistics, this  road  earned  162,000,000  pounds 
of  freight  and  2,097,000  passengers.  Great 
quantities  of  wheat  and  tea  are  carried, 
the  tea  being  brought  by  caravan  from 
China.  This  line  is  of  great  military  and 
political  importance.  In  1904  Russia  dis- 
patched over  300,000  troops  over  it  in  90 
days,  with  enormous  quantities  of  pro- 
visions and  supplies. 

Sibyl  (sWil),  a  name  given  to  certain 
inspired  prophetesses  in  the  classic  period. 
Their  number  varies,  but  is  generally  fixed 
at  ten,  of  whom  the  most  celebrated  was 
the  Cumaean,  who  is  mentioned,  in  the 
sixth  book  of  the  ALneid  as  leading  Vergil 
into  the  lower  world.  According  to  Livy 
she  came  from  the  east  to  King  Tarquin, 
offering  nine  books  of  prophecies  but  at 
so  enormous  a  price  that  he  refused  to 
buy.  She  then  destroyed  three,  and,  return- 
ing, offered  the  remaining  six  at  the  same 
price,  and  was  again  refused;  destroying 
still  another  three,  she  asked  as  much  for 
the  three  left,  which  Tarquin's  curiosity 
finally  induced  him  to  buy.  They  con- 
tained advice  regarding  the  religion  and 
government  of  the  Romans,  and  were  care- 
fully guarded  in  the  temple  of  Jupiter  until 
83  B.  C.,  when  the  temple  was  burned.  A 
new  collection  was  made  of  about  1,000 
lines,  gathered  from  all  the  cities  of  Greece, 
Italy  and  Asia  Minor,  which  was  kept  until 
some  time  between  A.  D.  404  and  408, 
when  it  was  publicly  burned.  The  Sibyl- 
line oracles  written  in  Greek,  in  14  books 
containing  4,000  lines,  are  entirely  distinct, 
being  a  series  of  pretended  predictions 
written  by  Alexandrine  Jews  and  Christians. 

Sicil'ian  Ves'pers,  the  name  given  to  the 
massacre  of  the  French  in  Sicily,  March  30, 
1282,  the  first  stroke  of  the  vesper-bell 
being  the  signal  for  slaughter.  Charles  of 
Anjou,  brother  of  Louis  IX  of  France,  had 
conquered  Naples  and  Sicily,  but  was  hated 
by  his  Sicilian  subjects  for  hu  cruelty  and 
injustice.  The  inhabitants  of  Palermo  at 
that  signal  rose  against  their  French  oppress- 
ors, killing  men,  women  and  children  to 
the  number  of  8,000,  an  example  followed 
throughout  the  island,  where  the  French 
were  hunted  like  wild  beasts.  The  6ooth 
anniversary  of  the  Sicilian  Vespers  was 


celebrated  in  1882.  Consult  Amari's  War 
of  the  Sicilian  Vespers,  translated  by  the 
earl  of  Ellesmere. 

Slc'ily,  the  largest  island  in  the  Mediter- 
ranean, is  the  most  populous  and  the  most 
fertile.  It  lies  off  Italy,  separated  by  the 
Strait  of  Messina,  two  miles  wide. 

Area  and  Surface.  It  covers  9,935  square 
miles  and  is  shaped  like  a  triangle.  Sicily 
is  a  plain,  500  to  1,900  feet  above  the  sea, 
crossed  in  the  northern  part  by  a  chain 
of  mountains,  the  loftiest  peak  being  6,467 
feet  high.  From  the  center  of  the  chain 
a  range  branches  off,  going  through  the 
heart  of  the  island  to  the  southeast.  The 
lower  mountain-slopes  are  usually  covered 
with  groves  of  oranges  and  olives,  and  the 
plain  with  fields  of  wheat.  Mt.  Etna  rises 
from  the  vineclad  plain  of  Catania,  10,850 
feet,  with  a  base  of  400  square  miles.  The 
climate  is  warm  except  in  the  mountain- 
regions. 

Natural  Resources.  Magnificent  forests  of 
oak,  ilex,  beeches,  chestnuts  and  pine  are 
still  found,  though  many  have  been  reck- 
lessly destroyed.  Dates,  figs,  almonds, 
lemons,  olives,  pomegranates  and  grapes  are 
very  abundant.  The  wheat  of  Sicily  is 
one  seventh  that  of  all  Italy,  and  the  barley 
one  half  of  the  crop  of  the  kingdom.  The 
only  mineral  product  is  sulphur,  of  which 
there  are  some  300  mines.  Sardine-fisheries 
employ  a  large  number  of  persons. 

Industry.  It  manufactures  two  thirds  of 
the  wine  of  Italy,  and  exports  a  large 
amount  of  sumac  for  tanning.  Manufac- 
tures, however,  are  few  —  mainly  cement, 
crockery,  gloves,  macaroni,  soap,  some  silk, 
cotton,  woolen  and  linen  goods;  glass,  oil- 
cloths and  leather  are  produced.  Rapid 
progress  is  being  made  in  railroad-building, 
and  500  miles  are  in  operation. 

People.  The  population  numbers  3,683,- 
380,  The  people  are  devout  but  super- 
stitious, and  three  fourths  of  them  cannot 
read.  Elementary  education  is  compulsory, 
however,  for  children  between  six  and  nine; 
and,  though  this  law  is  by  no  means  strictly 
enforced,  school-attendance  is  steadily  in- 
creasing. 

History.  There  were  early  Phoenician 
settlements,  but  the  real  settlers  were  Greek 
colonists  who  founded  cities  on  the  eastern 
and  southern  coasts  from  735  to  579  B.  C. 
The  first  struggle  with  Carthage,  which 
ended  for  70  years  by  the  great  victory  at 
Himera  over  Hamilcar  in  480,  was  followed 
by  a  Phoenician  invasion  under  Hannibal 
(not  the  great  Hannibal),  but  Dionysius  the 
Tyrant  checked  the  Carthaginian  conquests. 
In  210  B.  C.  the  island  became  a  Roman 
province.  It  was  conquered  by  the  Van- 
dals in  440  A.  D.,  ceded  to  Theodoric,  and 
regained  by  Belisarius  (535)-  The  Saracen 
occupation,  dating  from  827,  lasted  until 
the  Normans  took  possession  in  struggles 
lasting  from  1038  to  1090.  The  Norman, 


SICKLES 


1752 


SIDNEY 


Roger,  Count  of  Sicily,  in  1130  took  the 
title  of  King  of  Sicily  and  Italy.  In  1194 
the  crown  went  by  marriage  to  the  German 
emperor  until  1264,  when  Pope  Urban  IV, 
a  Frenchman,  gave  Sicily  to  Charles,  Count 
of  Anjou.  Manfred,  the  last  native  ruler, 
died  fighting  against  the  invader,  and  his 
son-in-law,  Peter  of  Aragon,  continued  the 
contest,  ending  with  the  crowning  of  his 
son,  Frederick,  in  1296.  The  contests  of 
France  and  Spain  for  Sicily  and  Italy  con- 
tinued, and  in  1502  Ferdinand  of  Aragon 
defeated  the  French  at  Mola  and  became 
king  of  Naples  and  Sicily.  The  peace  of 
Utrecht  (1713)  gave  Sicily  to  the  duke  of 
Savoy,  who  in  1720  exchanged  it  with 
Charles  VI  of  Austria  for  Sardinia,  but  in 
1738  Don  Carlos  of  Spain  was  king  of  the 
Two  Sicilies.  The  Bonaparte  rule  began 
with  the  taking  of  Naples  in  1798,  lasting 
until  1808,  when  Ferdinand  IV  was  allowed 
to  remain  king  of  Sicily,  afterwards  taking 
by  the  treaty  of  Paris  his  old  kingdom  of 
the  Two  Sicilies.  At  last,  on  May  u,  1860, 
Garibaldi,  with  his  thousand  heroes,  took 
Palermo  and  entered  Naples  in  triumph, 
and  the  people  by  popular  vote  joined 
themselves  to  the  Sardinian  kingdom.  The 
chief  cities  of  Sicily  are  Palermo  (popula- 
tion 309,694),  Messina  (149,778)  and  Cata- 
nia (149,295). 

THE  Two  SICILIES,  a  kingdom  of  southern 
Italy,  included  Sicily,  several  smaller  islands 
and  the  kingdom  of  Naples.  Consult  E.  A. 
Freeman's  History  of  Sicily;  his  shorter  his- 
tory in  the  Story  of  the  Nations  Series;  and 
Frances  Elliot's  Diary  of  an  Idle  Woman. 

Sick'les,  Daniel  Edgar,  an  American 
general,  was  born  at  New  York,  Oct.  20, 
1825.  In  1847  he 
was  sent  to  the  legis- 
lature, and  in  1853 
went  to  England  as 
secretary  of  legation, 
and  in  1856  became  a 
member  of  Congress. 
When  the  Civil  War 
broke  out,  he  was 
made  colonel  of  a 
regiment  he  had 
raised  in  New  York, 
and  as  brigadier-gen- 
eral commanded  in 
the  battles  of  Chick- 
ahominy.  At  Antietam  and  Fredericksburg 
he  commanded  Hooker's  division  of  the 
3d  corps,  and  with  the  rank  of  major- 
general  served  at  the  head  of  the  ^d  corps 
at  the  battles  of  Chancellorsville  and  Gettys- 
burg. After  the  war  he  was  commander  of 
the  military  district  of  North  and  South 
Carolina  until  1867,  and  in  1869  was  ap- 
pointed minister  to  Spain.  In  1892  he  was 
elected  to  Congress  from  New  York  City. 

Sidd'ons,  Sarah  (Kemble),  the  great 
tragic  actress  of  England,  was  born  at 
Brecon,  Wales,  July  5,  1755.  Her  father 
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was  the  manager  of  a  small,  traveling, 
theatrical  company,  and  she  took  part  in 
the  performances  from  earliest  childhood, 
and  at  17  married  Siddons,  a  member  of 
the  company.  Her  first  appearance  at 
Drury  Lane,  Dec.  29,  1775,  in  the  char- 
acter of  Portia  was  a  failure,  and  for  six 
years  her  acting  was  confined  to  the  prov- 
inces. In  1782  she  reappeared  in  London 
as  Isabella  in  The  Fatal  Marriage,  and  was 
the  queen  of  the  English  stage  from  that 
time  until,  as  Lady  Macbeth,  she  took 
leave  of  it,  June  29,  1812.  She  gave  public 
readings  from  Shakespeare  and  Milton,  and 
appeared  occasionally  for  charitable  objects 
after  leaving  the  stage.  She  died  at  Lon- 
don, June  8,  1831.  See  Life,  by  Mrs.  Ken- 
nard,  in  the  Eminent  Women  Series. 

Sid'ney,  Sir  Philip,  an  English  courtier 
and  writer,  was  born  on  Nov.  29,  1554, 
at  Penshurst  in  Kent.  He  studied  at  Ox- 
ford, finishing  his  education,  after  the 
fashion  of  the  day,  by  travel  in  France, 
Germany  and  Italy.  Leicester,  his  uncle, 
being  all-powerful  at  the  court  of  Elizabeth, 
Sidney  at  once  began  his  public  life.  He 
was  sent  as  ambassador  to  Rudolph  II  of 
Austria  and  then  to  William,  Prince  of 
Orange.  At  first  a  favorite  of  the  queen, 
he  lost  her  influence  by  his  defense  of  his 
father  against  her  ingratitude  and  by  his 
opposition  to  her  proposed  marriage  with 
the  Duke  of  Anjou.  In  1580  he  retired 
from  court,  living  with  Lady  Pembroke, 
his  sister,  where  he  probably  wrote  his 
Arcadia.  His  associations  with  Spenser  and 
perhaps  the  circulation  of  his  writings  in 
manuscript  had  already  given  him  a  wide 
reputation,  which  was  well-sustained  by 
Arcadia,  written  in  1578-80,  which  ap- 
peared in  1590  and  for  a  century  retained 
its  great  popularity.  It  is  a  pastoral 
romance  written  in  poetical  prose.  Though 
not  free  from  the  "conceits"  of  the  age, 
still  is  well-worth  reading.  His  Apology 
for  Poetry  (Defense  of  Poesy),  written  about 
1580,  displays  vast  reading,  and,  while  criti- 
cising severely  the  crowd  of  common  vers- 
ifiers, names  as  the  best  English  poets 
Chaucer,  Sackville,  Surrey  and  his  friend, 
Spenser.  His  own  poems,  Astrophel  and 
Stella,  a  series  of  108  sonnets  and  n  songs, 
were  inspired  by  his  love  for  Penelope,  a 
daughter  of  Lord  Essex,  and  place  him 
near  Chaucer.  He  returned  to  court,  was 
knighted,  and  in  1583  received  from  Eliza- 
beth a  grant  of  30,000,000  acres  in  "cer- 
tain parts  of  America  not  yet  discovered," 
and  planned  to  accompany  Drake  to 
America.  He  was  ordered,  however,  to  go 
with  Leicester  to  the  Netherlands,  where, 
after  a  brilliant  exploit  in  a  chivalrous  con- 
flict, he  was  fatally  wounded  under  the 
walls  of  Zutphen,  Oct.  2,  1586.  Faint 
from  the  loss  of  blood,  he  called  for  a  drink, 
but,  seeing  a  poor  soldier  carried  by,  look- 
ing longingly  at  the  water,  he  handed  the 


SIDON 


X753 


SIERRA  LEONE 


cup  to  him,  saying:  "Thy  necessity  is 
greater  than  mine."  See  Life  by  Symonds 
in  the  English  Men  of  Letters  Series. 

Si'don,  an  ancient  city  of  Phoenicia,  on 
the  eastern  coast  of  the  Mediterranean, 
about  half-way  between  Tyre  and  Beirut. 
It  held  the  first  position  among  the  cities 
of  Phoenicia,  so  that  it  sometimes  gave  its 
name  to  the  whole  region.  Its  colonies 
were  found  throughout  the  ancient  world, 
and  its  commerce  was  very  large.  Its 
manufactures  of  linen,  glass,  purple  dyes 
and  perfumes  were  sources  of  great  wealth. 
Even  under  Assyrian,  Chaldean  and  Per- 
sian rule  it  retained  its  importance,  reach- 
ing its  highest  prosperity  under  the  Per- 
sians. An  unsuccessful  revolt  in  351  B.  C. 
involved  it  in  temporary  ruin,  from  which 
it  recovered  speedily.  In  333  B.  C.  Alex- 
ander the  Great  conquered  it,  and  it  fell 
in  succession  into  the  hands  of  Syrians, 
Greeks  and  Romans,  and  in  the  middle 
ages  was  taken  by  crusaders.  The  present 
town,  called  Saida,  has  10,500  inhabitants. 

Siemens  (se'menz),  Ernst  Werner  von, 
a  German  electrician,  was  born  at  Han- 
nover, Dec.  13,  1816.  In  1831  he  took  out 
his  first  patent  for  galvanic  silver  and  gold 
plating.  His  work  in  connection  with  the 
telegraphic  system  of  Prussia  resulted  in 
the  discovery  of  the  powers  of  gutta-percha 
in  insulating  underground  and  marine 
cables.  He  is  known  as  one  of  the  dis- 
coverers of  the  self-acting  dynamo.  With 
his  brothers  he  established  large  houses 
for  the  making  of  electrical  apparatus  in 
Berlin,  St.  Petersburg,  London,  Vienna, 
Tiflis  and,  in  1892,  in  Chicago.  Plis  scien- 
tific papers  were  collected  and  published 
in  1 88 1.  He  was  one  of  the  foremost 
electricians  of  the  day,  sharing  with  his 
brothers  in  many  inventions.  He  died  at 
Berlin,  Dec.  6,  1892. 

Siemens,  Sir  William,  the  German  scien- 
tist, was  born  near  Hannover,  April  4, 
1823.  He  studied  at  Gottingen,  giving 
special  attention  to  science.  Aftei  two 
visits  to  England  in  the  interests  of  his 
brother's  inventions,  he  made  England  his 
home  in  1844  and  became  a  British  sub- 
ject in  1859.  As  manager  of  the  house  of 
Siemens  Brothers,  he  was  engaged  in  con- 
structing telegraph-lines,  the  steamship 
Faraday  being  designed  by  him  for  cable- 
laying.  He  also  built  electric  railroads. 
The  principle  of  his  "regenerative"  furnace 
has  been  applied  in  many  ways,  but  espe- 
cially by  himself  in  the  manufacture  of 
steel.  He  invented  a  water-meter,  a  ba- 
thometer for  measuring  ocean-depths,  an 
electrical  thermometer  and  a  process  of 
hastening  the  growth  of  plants  by  electric 
light.  In  1874  the  royal  Albert  medal  and 
in  1875  the  Bessemer  medal  were  given 
him  in  recognition  of  his  inventions.  He 
was  president  of  the  three  principal  tele- 
graphic societies  of  Great  Britain  and  of 


the  British  Association,  and  in  1883  was 
knighted.  He  died  at  London,  Nov.  19, 
1883.  See  Life  by  Pole. 

Siena  (se-a'na),  a  city  of  Italy  in  the 
center  of  Tuscany,  about  60  miles  south 
of  Florence.  It  is  a  walled  city,  -with 
narrow,  winding  streets.  The  cathedral, 
begun  in  the  i3th  century,  is  one  of  the 
finest  Gothic  churches  in  Italy,  with  a  won- 
derful eight-sided  pulpit,  a  fine  mosaic- 
floor,  a  series  of  frescos  of  scenes  in  the 
life  of  Pope  Pius  II  and  a  font  with  bas- 
reliefs  by  Donatello  and  other  sculptors. 
The  church  of  St.  Catherine,  the  fountain 
of  Fontebranda,  celebrated  by  Dante,  the 

Ealace  and  its  high  tower,  the  university, 
)unded  in  1300,  and  the  Institute  of  Fine 
Arts  are  among  the  attractions.  There  are 
manufactures  of  silk,  cloth  and  hats  and 
a  trade  in  wine  and  olive-oil  Siena,  a 
Roman  colony,  became  a  free  republic  at 
the  breaking  up  of  the  empire,  and  was 
the  head  of  the  Ghibelline  towns  in  cen- 
tral Italy,  being  a  rival  of  Florence.  In 
1399,  to  protect  themselves  from  Florence, 
the  Sienese  placed  themselves  under  the 
duke  of  Milan,  and  in  1524,  to  escape  the 
usurpations  of  the  Petrucci  family,  they 
became  tributary  to  Emperor  Charles  V, 
who  afterwards  gave  Siena  to  Cosmo  de 
Medici,  and  it  became  a  part  of  Tuscany. 
It  is  the  seat  of  a  university  with  31  pro- 
fessors and  231  students.  Population 
41,659. 

Sienkiewicz  (shen-kya'v^ch'),  Henryk, 
Polish  novelist,  was  born  at  Wola  Okrzejska, 
in  Lithuania,  in  1846,  and  was  educated  at 
the  University  of  Warsaw.  Early  in  his 
career,  having  espoused  journalism,  he 
devoted  himself  to  literature,  and  soon 
won  a  high  position  as  a  novelist  and  short- 
story  writer.  In  1876  he  came  to  the  United 
States,  and  for  a  time,  in  company  with 
Madame  Modjeska,  his  countrywoman,  he 
resided  in  California,  where  he  designed 
to  establish  a  Polish  colony.  In  1880  he 
wrote  Tartar  Slavery,  following  this,  a  few 
years  later,  by  his  masterly  novel,  With 
Fire  and  Sword.  To  this  succeeded  The 
Deluge,  Pan  Michael,  Without  Dogma, 
Children  of  the  Soil,  The  Knights  of  the 
Cross  and  On  the  Field  of  Glory  —  all  re- 
markable for  vigor  of  characterization, 
historical  truth  and  power  of  psycholog- 
ical analysis.  In  1895  appeared  his  master- 
piece, Quo  Vadis?  —  a  tale  of  the  time  of 
Nero  (q.  v.) ,  written  with  remarkable  vigor 
and  powerful  effect.  He  died  in  1916. 

Sierra  Leone  (si-er'ra  U-5'nS),  a  British 
colony  on  the  western  coast  of  Africa, 
founded  in  1807  and  southeast  of  French 
Guinea.  It  lies  north  of  Liberia,  witk  180 
miles  of  coast,  and,  stretching  toward  the 
interior,  covers  about  4,000  square  miles. 
The  name  is  sometimes  confined  to  the 
peninsula  south  of  Sierra  Leone  Inlet,  which 
is  26  miles  long,  rising  to  3,000  feet  in  Sugar- 
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Loaf  Mountain.  The  climate  is  hot  and 
moist,  and  the  lowlands  malarious,  giving 
it  the  name  of  the  White  Man's  Grave. 
The  people,  numbering  76,655,  are  nearly 
3.11  negroes,  the  white  population  number- 
ing only  350.  Agriculture  and  trading 
occupy  about  one  fifth  of  the  population, 
but  the  resources  are  not  fully  developed. 
Coffee,  cocoa,  tapioca,  ginger,  maize  and 
cotton  are  grown,  and  there  are  a  little 
boat-building,  mat-making  and  cloth-weav- 
ing. The  chief  exports  are  kola-nuts,  palm- 
oil  and  nuts  and  rubber;  the  chief  imports, 
cotton-goods,  tobacco  and  spirits.  Free- 
town, the  capital,  the  most  important  sea- 
port in  West  Africa,  is  a  fortified  naval 
depot  and  a  coaling-station.  There  are  a 
university,  founded  by  the  Church  Mis- 
sionary Society,  a  savings-bank,  a  lunatic 
asylum  and  65  schools,  with  an  average 
attendance  of  5,583  pupils.  Sierra  Leone 
(Lion  Mountain)  was  discovered  by  Cintra,  a 
Portuguese  navigator,  in  1462,  and  named 
from  the  heavy  thunder  roaring  on  its  mount- 
ains. Attempts  were  made  to  colonize  it  with 
freed  slaves  in  1787  and  1791;  the  second 
effort  being  made  under  the  Sierra  Leone 
Company  and  supported  by  the  arrival  of 
1,200  freed  slaves  from  North  America. 
In  1807  it  was  ceded  by  the  company  to 
the  British  crown.  A  railroad  from  Free- 
town extends  226  miles  to  Baiima  near  the 
Liberian  frontier.  Freetown  has  a  tele- 
phone system;  there  are  221  miles  of  tele- 
graph; and  millions  of  dollars  are  being 
spent  on  railway  extension  and  port  works. 
The  Sierra  Leone  protectorate,  inland, 
covers  30,000  square  miles  and  has  nearly 
1,000,000  inhabitants. 

Sierra  Madre  (sd-er'ra  md'drti),  meaning 
Main  Chain,  a  range  of  mountains  in 
Mexico,  stretching  north  into  Arizona. 
The  name  sometimes  includes  the  Cordil- 
leras. 

Sierra  Morena  (mo-ra'na),  a  mountain 
ridge  in  the  south  of  Spain,  ranging  from 
2,000  to  5,500  feet  in  height.  It  has  valua- 
ble mines  of  lead,  silver,  lignite  and  quick- 
silver; and  is  the  scene  of  many  of  the  in- 
cidents in  Don  Quixote. 

Sierra  Nevada  (ne-vd'da),  Snowy  Range, 
a  mountain-range  in  southern  Spain,  cross- 
ing the  province  of  Granada,  about  60 
miles  long;  Mulahacen,  11,600  feet  high,  is 
the  highest  point  of  the  Spanish  peninsula. 

Sierra  Nevada,  a  range  of  mountains  in 
California  450  miles  long,  merging  into  the 
Coast  Range.  Mt.  Whitney  (14,886),  Mt. 
Shasta  (14,440)  and  Mt.  Tyndall  (14,386) 
are  the  highest  peaks.  The  mountains  are 
covered  with  forests,  and  gold  and  silver 
are  found  in  large  quantities. 

Sierra  Nevada,  the  name  of  two  ranges 
in  South  America,  both  thought  to  be  parts 
of  the  Andes.  The  mountains  are  wooded 
on  the  northern  slopes,  and  naked  rocks 
tower  6,300  feet  on  the  southern  side.  Cop- 


per, silver,  gold  and  coal  are  found.  The 
highest  peaks  are  from  15,000  to  17,500 
feet  high. 

Sieve-  (siv)  Vessels  (in  plants),  often 
called  sieve-tubes,  the  peculiar  vessels  char- 
acteristic of  the  bast  or  phloem  portion  of 
the  vascular  bundle.  They  usually  are 
more  or  less  elongated,  and  the  name  refers 
to  the  fact  that  their  walls  contain  certain 
areas,  known  as  sieve-plates,  which  are  per- 
forated by  numerous  opejiings,  like  the  lid 
of  a  pepper-box.  The  sieve-vessels  are 
prominently  associated  with  the  transfer  of 
food. 

Sieye's  (se-d'yds') i ,  EmanuclJoseph,  Count, 
known  as  Abbe"  Sieyes,  a  prominent  figure 
in  the  French  Revolution,  was  born  at 
Frejus,  France,  May  3,  1748.  Entering  the 
church,  on  account  of  his  health,  he  became 
a  canon  and  then  chancellor  and  vicar-gen- 
eral. At  the  beginning  of  the  struggles  for 
liberty  in  France  he  published  three  pam- 
phlets on  political  questions  which  made 
his  name  famous  throughout  France.  He 
was  elected  a  deputy  in  Paris,  and  it  was 
on  his  motion  that,  when  the  nobles  and 
clergy  refused  to  join  the  deputies  of  the 
people,  they  declared  themselves  the  Na- 
tional Assembly.  The  division  of  France 
into  departments  and  the  celebrated  dec- 
laration of  the  Rights  of  Man  were  mainly 
his  work.  He  voted  for  the  king's  death, 
but  was  opposed  to  a  republic  and  to  the 
excesses  of  the  Revolution.  Sent  to  Berlin, 
he  secured  the  neutrality  of  Prussia.  With 
Bonaparte  he  plotted  the  revolution  of  the 
1 8th  Brumaire  (Nov.  9,  1799),  ending  in 
the  consulate  of  Sieyes,  Bonaparte  and 
Ducos.  His  new  ally,  however,  proved  a 
master,  and  he  resigned  his  consulship  in 
disgust,  though  to  propitiate  him  he  was 

fiven  the   title    of    count,   an    estate  and 
120,000.     He  lived  in  Belgium  during  the 
Restoration,  dying  at  Paris,  June  20,  1836. 
Consult  Lamartine's  History  of  the  French 
Revolution. 

Sigel  (se'gel),  Franz,  an  American  general, 
was  born  in  Germany  in  1824.  He  was  in 
the  service  of  the  grand-duke  of  Baden,  and 
became  minister  of  war  in  the  Revolution 
of  1848,  but  was  obliged  to  flee  and  came 
to  the  United  States.  He  entered  the  army 
as  colonel  in  1861  during  the  Civil  War,  and 
by  gallant  service  rose  to  the  rank  of  major- 
general.  He  was  elected  registrar  of  New 
York  City  in  1871,  and  appointed  United 
States  pension- agent  for  the  city  in  1885. 
He  died  on  Aug.  21,  1902. 

Sigismund  (stj'ts-mund) ,  Emperor  of  the 
Holy  Roman  Empire,  was  born  on  Feb. 
14,  1361.  When  only  19,  he  became  king 
of  Hungary  through  his  wife.  He  was  ter- 
ribly defeated  in  an  expedition  against  the 
Turks  at  Nicopolis  in  1396.  Some  years 
later  he  conquered  Bosnia,  Herzegovina 
and  Servia.  He  became  Emperor  in  1411. 
His  name  is  known  by  his  failure  to  uphold 
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the  safe-conduct  he  had  granted  to  Hus, 
and  so  allowing  him  to  be  burned  by  his 
enemies.  His  succession  to  the  throne  of 
Bohemia  after  his  brother's  death  was 
opposed  by  the  Hussites,  and  he  only  secured 
it  after  making  concessions  a  year  before 
his  death,  which  took  place  on  Dec.  9, 

1437- 

Sig'naling,  any  means  of  sending  intel- 
ligence to  a  distance  by  sight  or  sound. 
The  earliest  signals  in  war  were  by  means 
of  torches  and  beacon-lights.  Ships  de- 
pend upon  a  system  of  flags,  varying  in 
color  and 


sorts  of  apparatus,  consisting  of  flags,  the 
heliograph,  the  field-telegraph  and  tele- 
phone trains,  used  by  day;  and  torches, 
lanterns,  rockets,  bombs  and  search-lights, 
used  by  night.  The  code  used  in  visual 
signaling  is  based  upon  the  Morse  system 
of  dots  and  dashes. 

In  the  navy  the  General  Signal-Book  and 
the  Fleet  Drill-Book  contain  the  code  of 
day  and  night  signals,  so  that,  in  order  to 
send  a  certain  message,  it  is  necessary  only 
to  hoist  flags  representing  the  number  of 
that  message  in  the  proper  volume.  At 


arrangement,     color     and     shape.  ...  ,    ...    .     .   . 

What  is    known   as    The  Interna-  ito'«  S'8"*  ^'"nation  Signal  Jasterly  wind*. 

tional  Code  of  Signals,  prepared  in 

1857,  has  been  adopted  by  nearly 

all  nations.     It  uses  1 8  flags,  with 

which  78,000  different  signals  can 

be  given,  using  no  more  than  four 

flags  at  a  time.     The  flags  are  blue, 

red,  yellow  or  white,  and  square  or 

long  and  pointed,  called  pennants. 

When  a  square  flag  is  uppermost, 

it   is    a    danger-signal.      Some   of 

the  flags  are  used  as  letters,   and 

so  spell  out  words.     At  night,  red, 

green  and  white  lights   are   used 

instead  of  the  colored  flags,  and 

ships  in  danger  fire  cannon   and  ffE.  winds', 


Westerly  winds 


send  off  rockets.     In  fog,  mist  and 
snow-storms  vessels  at  anchor  ring 
a  bell;  a  steamer  moving  blows  its  whistle; 
sailing-vessels  use  a  horn,  all  at  least  once 
in  every  two  minutes.    The  signals  and  their 
meaning  are  published  in  the  signal-book, 
and  copies  are  made  in  the  different  lan- 
guages of  the  nations  using  the  system. 

Sig'nal- Service,  United  States.  There 
are  three  authorized  systems  of  signaling: 
those  of  the  army,  of  the  navy  and  of  the 
weather-bureau. 

In  the  army  the  value  of  a  thorough  sys- 
tem was  readily  seen.  In  1860  an  appro- 
priation was  made  to  introduce  field-signal- 
ing under  the  charge  of  an  officer  with  the 
rank  of  major.  In  1863  the  signal-corps 
was  placed  entirely  in  the  care  of  a  chief 
with  the  rank  of  colonel.  In  1870  a  meteor- 
ological division  was  added,  and  in  1891  this 
was  transferred  from  the  war  to  the  agricul- 
tural department.  There  is  a  school  of  in- 
struction in  military  signaling  at  Fort  Riley, 
Kansas,  where,  in  a  course  of  six  months, 


SE.  winds) 


NW.  winds 


SW.  winds 


[At  night,  red  and  •white  lanterns  replace  /tags.] 

night,  in  place  of  flags,  red  and  green  fire- 
balls are  ahot  into  the  air  to  serve  the  same 
purpose.  For  long-distance  signaling  electric 
lights  are  used,  and  it  is  even  possible  to 
signal  a  ship  below  the  horizon  by  casting 
searchlights  upon  the  clouds. 

The  weather-bureau  has  perfected  a  sys- 
tem of  signals  by  which  it  can  publish  the 
weather-forecasts.  Throughout  the  coun- 
try are  stationed  agents  who  observe  the 
indications  of  the  weather  and  telegraph 
forecasts  to  thousands 
of  towns  and  cities  which 
then  display  the  appro- 
priate flag,  chosen  singly 
or  in  combination  from 
among  the  preceding. 
Temperature  is  fore- 
casted by  placing  a  black 
flag  above  the  weather- 
flag  for  higher,  and  be- 


White  Flag  with  black 
square  in  center 


Cold  Wave 


White  Flag.  Blue  Flag, 


White  and  Blue 
Flag 


Clear  or  fair 
Weather 


Rain  or 
Snow. 


WHITE 


Local  Rains 


are  given  thorough  knowledge  of  all  the 
codes  and  the  practical  use  of  the  various 


low  the  weather-flag  for  lower,  temperature. 
The   approach  of  a  cold  wave  is 
Black  Triangular  announced  by  displaying  the  above 
flag. 

Along  the  seacoasts  and  on  the 
Great  Lakes  the  following  flags 
signify  the  approach  of  dangerous 
winds : 

When  storms  of  exceptional  vio- 
lence are  feared,  the  news  is  spread 
through  the  aid  of  rockets,  whistles 
and  other  signals.     The  reports  of 
the  weather-bureau  are  given  wide  publicity, 
chiefly  in  the  pages  of  the  daily  newspapers. 


[Temperature 
signal 


SIGOURNEY 


1756 


SILESIA, 


Sigourney    (stger-nt),    Lydia     Huntley, 

an  American  writer,  was  born  at  Norwich, 
Conn.,  Sept.  i,  1791-  Her  first  publication 
was  Moral  Pieces  (1815).  She  compiled 
books  for  the  young,  contributed  to  maga- 
zines and  was  one  of  the  earliest  women  in 
America  to  enter  authorship.  She  has  been 
called  the  American  Hemans.  Connea^ut, 
Pocahontas,  Tales  and  Letters  to  Y^ung 
Ladies  are  some  of  her  books.  She  died  at 
Hartford,  June  10,  1865.  Consult  her  auto- 
biographic Letters  of  Life. 

Sigs'bee,  Charles  Dwight,  American  naval 
officer,  was  born  at  Albany,  N.  Y.,  Jan.  16, 
1845,  and  graduated  in  1863  from  the  United 
States  Naval  Academy.  In  the  Civil  War 
he  served  in  the  West-Gulf  squadron  and 
was  at  the  battle  of  Mobile  Bay;  in  the 
North  Atlantic  squadron;  and  at  both  at- 
tacks on  Fort  Fisher  and  the  final  assault 
on  the  fort.  He  also  served  on  the  Chinese 
station  and  at  the  head  of  various  depart- 
ments of  the  Naval  Academy.  He  suc- 
cessively commanded  the  Kearsarge,  Dale, 
Constellation,  Portsmouth  and  the  Blake  in 
the  deep-sea  explorations  undertaken  by 
the  United  States  coast-survey.  He  was  in 
command  of  the  battleship  Maine  when  it 
was  destroyed  in  Havana  harbor,  Feb.  15, 
1898.  Durir  the  Spanish- American  War 
he  commanded  the  United  States  auxil- 
iary cruiser  St.  Puul  :n  operations  against 
Cuba  and  Porto  Ri  o,  and  later  was  trans- 
ferred to  the  T~xas.  In  1904  he  attained 
the  rank  of  rear-admiral.  He  published 
Deep-Sea  Soundings  and  The  Story  of  the 
Maine — a  personal  narrative. 

Sigurd  (ze'gdbrd)  or  Sigurdr  is  the  hero 
of  the  Norse  Eddas.  Thus  he  is  identical 
with  the  Siegfried  of  the  Nibelungenlied, 
which  is  modelled  on  the  Volsunga  Saga. 
Sigurd  is  a  hero,  a  descendant  of  Odin,  who 
slays  the  dragon  that  guards  the  golden 
treasure,  and,  by  eating  the  heart  of  the 
monster,  is  enabled  to  understand  the  songs 
of  birds.  He  also  succeeds  in  penetrating 
the  flames  which  surround  the  house  of  the 
sleeping  Brunhild,  whom  he  awakens. 
They  plight  their  troth;  and  Sigurd,  rides 
away.  Under  the  spell  of  a  love-potion  he 
marries  Gudrun;  and  is  also  persuaded 
under  a  spell  to  deliver  Brunhild  for  Gunnar. 
Brunhild  now  seeks  to  slay  Sigurd;  but  her 
heart  breaks  for  love  of  him  when  he  is 
finally  slain  by  the  half-brother  of  Gunnar. 

Sikhs  (seks),  a  religious  sect  in  northern 
India.  The  word  means  followers  or  dis- 
ciples. It  was  founded  by  Baba  Nanak  in 
the  1 5th  century,  who  rejected  the  caste- 
system  and  idolatry,  and  taught  the  wor- 
ship of  one  God.  At  the  end  of  the  i6th 
century  the  holy  temple  was  built  at  Am- 
ritsar,  which  is  the  headquarters  of  the 
sect.  As  they  increased  in  numbers,  they 
gradually  assumed  military  power,  and  in 
the  1 8th  century  under  Ranjit  Singh 
(q.  v.),  a  young  warlike  chief,  they  became 


a  great  military  force  in  the  Pan  jab.     He 

kept  the  treaty  he  had  made  with  Great 
Britain,  but  at  his  death  his  large  and  well- 
drilled  army  invaded  British  territory  in 
India  in  1845.  After  several  battles  and 
defeats  they  were  at  last  conquered  in 
1849,  an<l  the  Panjab  was  annexed.  At  the 
mutiny  (18^7)  the  SiKhs  remained  loyal  to 
England.  The  Sikhs  form  about  six  per  cent, 
of  the  population  of  the  Panjab,  and  there 
are  15  protected  Sikh  states  connected 
with  the  Panjab  government.  They  num- 
ber about  1,907,836.  Consult  Cunningham's 
History  of  the  Sikhs. 

Silas  Marner,  a  story  of  humble  life  by 
George  Eliot  (1861),  considered  by  many 
her  finest  work.  To  quote  her  own  words, 
"the  story  sets  forth  the  good  influences  of 
pure,  natural,  human  relations."  Silas,  the 
linen-weaver  of  Raveloe,  wrongly  accused 
of  theft,  Uads  an  isolated,  miserable  life, 
his  one  treasure,  the  savings  ot  years,  being 
stolen  by  the  squire's  son.  In  'ts  place  a 
little  child,  Eppie,  strays  irto  his  cottage 
and  fills  his  life  with  joy.  Her  influence 
drew  him  into  the  stream  of  the  village- 
life,  and  he  became  a  natural  man  again. 
There  is  a  minor  theme  in  the  life  of  God- 
frey Cass,  a  type  of  the  deterioration  of 
character.  This  contrast  with  the  regenera- 
tion of  Silas  Marner  forms  the  center  around 
which  the  author  weaves  much  of  the  de- 
tails of  the  simple  village-life.  The  story 
is  a  good  moral  tonic  aside  from  its  specific 
teachings. 

Silesia  (si-le'shi-cf),  a  province  in  south- 
eastern Prussia,  covering  15,566  square 
miles.  It  is  crossed  by  Oder  River  and  the 
Sudetic  mountains,  between  which  is  a  very 
fertile  region,  while  on  the  northern  and 
eastern  sides  of  the  Oder  there  are  marshy 
and  sandy  tracts.  One  of  the  most  pro- 
ductive coal-mining  regions  of  Prussia, 
covering  530  square  miles,  is  in  the  south- 
eastern corner  of  Silesia,  and  there  also 
are  mines  of  zinc.  The  crops  are  the  usual 
cereals  and  flax,  beet-root,  chicory  and 
hops.  The  manufactures  are  important, 
including  linen,  cotton  and  woolen  goods, 
beet-root  sugar,  metal  manufactures,  glas^ 
and  tobacco.  The  capital  is  Breslau.  The 

SDpulation,  including  820,000  Poles,  55,000 
ohemians  and  32,000  Wends,  numbers 
5,225,962.  All  schools  are  under  the  direc- 
tion of  the  minister  of  public  instruction, 
and  elementary  education  is  free  and  com- 
pulsory. Silesia  in  the  loth  century  was 
under  Polish  rule;  about  the  end  of  the  i2th 
century  it  was  divided  into  Upper  and 
Lower  Silesia;  and  by  the  beginning  of  the 
1 4th  it  was  separated  into  a  number  of 
small  states  under  King  John  of  Bohemia, 
which  in  1526  fell  to  Austria.  Austria  and 
Prussia  struggled  for  the  country,  the  claim 
of  Prussia  being  based  upon  a  contract  by 
which  the  duke  of  Leignitxz  in  1537  left  his 
lands  to  the  elector  of  Brandenburg  in  case 


SILICA 


1757 


SILKWORM 


he  had  no  other  heir.  The  three  Silesian 
Wars  (1740-42;  1744-45;  and  1756-63  — 
the  Seven  Years  War)  ended  in  securing 
Silesia  to  Prussia,  except  the  Austrian  prov- 
ince of  Silesia,  a  country  south  of  Prussian 
Silesia,  covering  1,987  square  miles,  rich 
in  mines  and  with  a  population  numbering 
756,949- 

Silica  (sWi-ka).  a  compound  of  silicon  and 
oxygen  (SiOz),  is  found  in  the  pure  state 
in  the  form  ot  quartz  or  rock  crystal.  Flint, 
sandstone  and  chalcedony  are  nearly  pure 
silica.  It  occurs  also  in  combination  in  a 
large  number  of  abundant  minerals  which 
are  called  silicates,  and  of  which  feldspar, 
mica,  hornblende  and  clay  are  examples. 
Silica  exists  in  many  plants,  particularly 
the  grasses,  in  the  quill-feathers  of  birds  and 
in  sponges.  Most  animals  contain  very  lit- 
tle of  it.  Silicon,  the  nonmetallic  element 
contained  in  silica,  is  never  found  in  the 
free  state.  Although,  next  to  oxygen,  the 
most  abundant  element  in  the  earth's  crust, 
it  is  merely  a  chemical  curiosity,  being  very 
difficult  to  separate  from  oxygen.  Silica  is 
largely  used  in  making  glass,  and  is  an  im- 
portant constituent  of  porcelain,  china, 
bricks  etc. 

Silicic  (sil'i-k'T),  a  short  silique,  the  pecu- 
liar fruit  of  the  mustard  family.  See  FRUIT. 

Silique  (stl'tk),  the  peculiar  pod-like  fruit 
of  the  mustard  family,  characterized  by  a 
false  partition  which  runs  lengthwise  and 
divides  the  pod  into  two  chambers.  See 
FRUIT. 

Silk,  the  cloth  and  thread  manufactured 
from  the  fiber  obtained  mostly  from  the 
cocoons  of  the  silkworms.  The  making  of 
silk  probably  originated  in  China,  the  wife 
of  an  emperor  being  credited  with  first  un- 
winding a  silk  cocoon  in  2600  B.  C.  The 
silkworms'  eggs  were  brought  to  Constanti- 
nople from  China  about  552  by  two  Persian 
monks,  who  carried  them  in  a  hollow  cane. 
They  were  successful  in  raising  them  and  in 
introducing  the  manufacture  of  silk.  The 
new  industry  spread  through  Greece,  was 
carried  into  Sicily  by  prisoners  of  war,  and 
brought  to  Spain  by  the  Moors.  Louis  XI  and 
Francis  I  imported  workmen  from  Milan 
into  France,  and  succeeded  in  starting  the 
silk-manufacture  after  the  cultivation  of 
the  mulberry  tree  for  food  for  the  worms 
had  been  established  in  1564.  In  England 
silk-manufacture  began  under  James  I,  but 
received  a  powerful  impulse  in  1685,  when 
a  large  number  of  silk-weavers  were  driven 
to  England  by  the  Edict  of  Nantes.  James  I 
nade  an  effort  to  introduce  the  industry 
into  the  American  colonies,  sending  eggs  to 
Virginia  and  offering  rewards  for  their  cul- 
tivation, but  tobacco  was  more  profitable. 
It  was  cultivated  in  South  Carolina  and 
Connecticut  before  the  Revolutionary  War. 
There  have  been  several  efforts  to  mak«  th« 
cultivation  of  the  silkworm  more  general 
in  the  United  States,  one  in  California  in 


1854  and  a  Woman's  Association  formed 
in  Philadelphia  in  1876,  but  with  no  great 
result.  The  manufacture  of  silk  is,  however, 
carried  on  quite  extensively,  the  center  o£ 
the  industry  being  Paterson,  N.  J.,  where 
there  are  more  than  100  silk- factories. 
France  is  the  principal  silk-making  country, 
the  British  silk-trade  having  been  much 
injured  by  the  introduction  of  French  goods 
free.  The  process  of  manufacture  takes 
th$  raw  silk,  obtained  from  the  cocoons 
of  the  worm,  by  winding  it  off  through  a 
reeling-machine;  cleans,  twists  and  doubles 
the  threads;  and  winds  them  on  bobbins 
and  reels  for  the  weaver.  There  is  a  con- 
siderable amount  of  waste  in  all  the  proc- 
esses, which,  known  as  waste  silk,  was 
for  a  long  time  considered  useless,  but  in 
1857  a  method  of  spinning  yarn  out  of  this 
waste  was  invented  by  Lister  of  Bradford, 
England,  which  has  added  very  much  to 
the  industry.  The  process  of  weaving  silk 
from  the  prepared  thread  resembles  that 
of  weaving  cotton  or  woolen  goods. 

Silk'worm,  any  larva  or  caterpillar  which 
produces  a  silken  cocoon  used  in  the  manu- 
facture of  silk. 
The  name  ap- 
plies especially 
to  the  famous 
silkworm  (Bom- 
byx  mori)  that 
feeds  on  the 
mulberry  tree. 
All  silkworms 
are  the  larvae 
of  moths.  Their 
eggs  are  laid  to 
the  number  of 
200  or  300  by 
a  single  indi- 
vidual.  On 

hatching,  the  caterpillars  go  through  sev- 
eral moults.  They  eat  ravenously  save 
just  before  moulting,  and  many  die  during 
the  change  of  skin.  Silkworms  are  sub- 
ject to  various  diseases,  great  numbers  being 
attacked  by  a  fatal  fungous  disease.  Con- 
stant care  must  be  used  in  rearing  them, 
and  strict  attention  paid  to  cleanliness,  ven- 
tilation and  temperature.  When  they 
reach  the  fifth  stage  they  eat  enormously, 
and  attain  a  length  of  three  or  three  and 
one  half  inches.  They  now  are  naked> 
worm-like  animals  of  a  pale  greenish  color. 
About  36  days  or  more  after  hatching,  they 
begin  the  formation  of  the  cocoon,  in  which 
they  undergo  the  transformations  that  con- 
vert them  into  moths.  The  cocoons  are  the 
source  of  the  silk.  They  usually  are  white 
or  yellowish  and  about  an  inch  or  more 
long  and  half  as  broad.  The  silk  comes 
from  a  pair  of  long,  tubular  glands  which 
open  upon  the  lower  lip  of  the  animal.  As 
the  material  of  a  spider's  thread  hardens 
on  contact  with  the  air,  so  this  silk  sub- 
stance is  formed  into  a  delicate  strand. 


SILK-WORM,  LARVA,  CHRYS- 
ALIS  AND   COCOON 


SILLIMAN 


SIMCOE 


While  this  is  issuing  from  the  orifice  in  the 
lower  lip,  the  head  of  the  worm  is  continu- 
ally worked  back  and  forth  in  such  a  man- 
ner that  the  thread  is  wound  in  spirals 
around  the  entire  length  of  its  body.  There 
is  formed  in  this  manner  one  continuous 
thread  of  surprising  length  —  being  nearly 
four  fifths  of  a  mile  long.  The  thread  is 
matted  together  by  a  gummy  substance. 
It  is  loosened  in  hot  water,  and  the  thread, 
united  with  those  from  four  or  five  other 
cocoons,  is  unreeled.  The  process  may 
occupy  four  days.  There  are  several  kinds 
of  silk-producing  larvae,  but  all  others  are 
inferior  to  the  mulberry  silkworm.  The 
Ailantus  silkworm  and  the  Polyphemus 
moth,  with  the  laryas  of  imported  mulberry 
moths,  are  reared  in  America.  The  former 
feeds  on  oaks;  the  latter,  the  American 
silkworm,  on  the  leaves  of  many  different 
kinds  of  trees.  There  are  various  native 
silkworms.  Many  portions  of  the  land 
would  seem  to  be  well  adapted  to  silk-cul- 
ture. China,  Japan,  Italy,  France  and  In- 
dia are  the  principal  silk-producing  coun- 
tries. In  the  manufacture  of  silk  the  United 
States  has  made  great  strides  in  recent 
years.  In  1905  there  were  624  silk-mills, 
their  capital  $109,000,000.  The  gross  value 
of  products  was  $133,288,072.  Pennsylvania 
and  New  Jersey  are  the  principal  silk-manu- 
facturing states,  Paterson,  N.  I.,  sometimes 
being  called  the  Lyons  of  America. 

Silllman  (sWtt-man) ,  Benjamin,  an  Amer- 
ican scientist,  was  born  at  Trumbull,  Conn., 
Aug.  8,  1779.  He  studied  at  Yale  College, 
and,  after  his  appointment  there  as  pro- 
fessor of  chemistry,  attended  chemical 
lectures  for  three  years  at  Philadelphia  and 
for  one  year  at  Edinburgh  and  at  London. 
He  filled  the  chair  of  chemistry  at  Yale  for 
about  50  years.  He  did  much  to  make  the 
study  of  chemistry  and  geology  popular 
by  public  lectures  through  the  country  in 
1808.  He  was  the  first  president  of  the 
American  Association  of  Geologists  and 
Naturalists,  and  founded  the  American 
Journal  of  Science,  known  as  Silliman's 
Journal,  which  he  edited  for  28  years.  His 
textbook  on  chemistry  was  published  in 
1830.  He  died  at  New  Haven,  Conn.,  Nov. 
24,  1864.  See  Life  by  Fisher. 

Silo'am,  a  pool  cut  in  the  rocks  southeast 
of  Jerusalem  and  connected  with  it  by  an 
aqueduct. 

Sil'vas  or  Sel'vas  are  the  plains  which  cen- 
ter about  the  middle  of  the  Amazon.  They 
take  their  name  from  the  thick  jungle  or 
forest  with  which  they  are  clad.  Their  area 
is  not  far  short  of  1,000,000  square  miles, 
one  sixth  of  which  is  subject  to  periodical 
floods.  No  jungle  is  so  thick  as  that  of  the 
selvas,  where  the  sun  hardly  penetrates  and 
mankind  is  represented  only  by  a  few  In- 
dians. Animal  life,  including  jaguars,  mon- 
keys, birds,  snakes  and  insects,  is  abundant 
and  of  great  interest  to  the  naturalist. 


Sil'ver,  one  of  the  metals,  ranking  among 
the  commoner  metals  next  to  gold  in  value. 
It  is  known  by  its  white  color,  its  luster  and 
the  ease  with  which  it  is  worked.  It  is 
harder  than  gold  and  takes  a  fine  polish. 
It  is  never  found  pure,  being  always  mixed 
with  a  little  copper  or  gold  or  some  other 
metal,  but  in  what  is  called  its  native  state 
it  is  widely  distributed.  It  is  almost  always 
found  associated  with  gold,  and  all  gold 
when  mined  contains  more  or  less  silver. 
The  combinations  of  silver  with  other  sub- 
stances, as  sulphur,  oxygen  and  chlorine 
and  especially  in  the  ores  of  lead,  form  the 
largest  part  of  the  silver-ores  found.  In 
Europe  the  largest  silver-mines  are  in  Ger- 
many. Those  of  Norway  have  been  worked 
since  1623,  and  in  1909  produced  nearly 
$110,800.  One  piece  of  silver  in  Copen- 
hagen Museum  weighs  560  pounds,  and 
another  piece  was  dug  out  in  Norway  weigh- 
ing over  1,500  pounds.  Silver  is  also  found 
in  Spain,  Italy,  France  and  Turkey.  The 
mines  of  silver  in  the  United  States  are 
found  mostly  in  Nevada,  Arizona,  Cali- 
fornia, Idaho,  Utah,  Colorado,  New  Mexico 
and  Montana.  Comstock  Lode,  a  silver- 
mine  in  Nevada,  probably  is  the  most 
productive  one  ever  worked.  The  silver- 
region  of  the  western  United  States  was  dis- 
covered only  in  1859,  but  now  produces 
about  one-ninth  of  the  silver  of  the  world, 
being  $28,455,200  in  1909.  The  rich  silver- 
mines  of  Mexico  and  Peru,  worked  by  the 
Indians,  were  developed  by  the  Spaniards 
after  the  conquests  in  the  i6th  century. 
Humboldt  reports  about  3,000  different 
mines  in  operation  in  Mexico,  and  in  1909 
the  production  was  valued  at  $38,450,100. 
Australasia  is  now  added  to  the  silver-pro- 
ducing countries,  the  yearly  product  of 
the  silver-districts  being  $16,241,300. 

Silver  is  one  of  the  most  useful  of  the 
metals,  being  used  in  coinage,  plate  and 
jewelry,  and  its  compounds  in  photography, 
glass-staining  etc.  It  is  too  soft  to  be  used 
alone,  and  is  generally  mixed  or  alloyed 
with  copper  Silver-coins  in  the  United 
States  contain  one  tenth  of  copper  and 
nine  tenths  of  silver.  See  METALLURGY. 
Consult  Phillips's  Gold  and  Silver. 

Sim'coe,  John  Graves,  was  born  in  North- 
amptonshire, England,  in  1752  and  died  in 
1806.  He  was  educated  at  Eton  and  at  Mer- 
ton  College,  Oxford,  and  when  19  entered 
the  army.  His  regiment  took  part  at 
Bunker  Hill  in  1775.  He  was  appointed 
lieutenant-governor  of  Upper  Canada  in 
1792,  and  took  up  his  residence  at  Newark 
near  the  mouth  of  the  Niagara  River.  The 
whole  population  of  the  province  then  did 
not  exceed  20,000.  There  were  a  few  settlers 
at  Kingston,  York,  Newark  and  at  the  front 
in  the  Bay  of  Quint6  district ;  and  some  rov- 
ing bands  of  Indians.  About  two  months 
after  his  arrival  the  first  provincial  parlia- 
ment of  Upper  Canada  met.  It  consisted  of  16 


1 -Silkworm  Eggs.    2— Silkworm;    3—  Pupa  in  Cocoon.    4— Cocoon.    5— Male  Moth.    6— Female  Moth 
7— Unsoun  Sillf      8—  Raw  Manufactured  Silk      9-Manufactured  Silk. 


STORY  OF  SILK 


Copyright  by  Brown  Bros. 

Silk  is  made  from  the  cocoons  of  the  silk  worm,  a  sort  of  caterpillar  which  is  hatched  from  the  ecrps  of 
a  small  moth.  The  picture  shows  the  moth,  the  eggs  which  it  lays,  the  larva  or  worm  which  is  hatched  from 
the  egg  and  the  cocoon  which  the  silk  worm  spins.  The  egg  is  small  and  nearly  round,  looking  much  like 
a  turnip  seed.  The  moths  are  carefully  kept,  the  eggs  are  collected  and  are  kept  warm  until  hatched.  The 
worm  when  hatched  is  a  tiny  little  thing,  covered  with  long  hair,  has  a  shiny  nose  and  sixteen  small  legs. 
The  worms  are  fed  with  chopped  mulberry  leaves  until  they  are  full  grown,  which  is  about  thirty-two  days 
after  hatching. 


Copyright  by  B.  L.  Singley 

Orchards  of  white  mulberry  trees  are  grown  to 
supply  food  for  the  silk  worms.  Here  we  see  an 
orchard  in  Japan  where  men  are  gathering  mulberry 
leaves  which  will  be  taken  to  the  rearing-house  in 
which  the  worms  are  fed. 


Copyright  by  H.  C.  White  Co. 

The  worms  are  kept  in  trays  made  of  matting  and 
these  are  placed  on  racks,  for  convenience  and  to  give 
them  plenty  of  air.  The  mulberry  leaves  are  placed 
beside  the  worms  which  eat  the  tender  parts  between 
the  veins  of  the  leaf.  When  thousands  of  worms  are 
eating,  they  make  a  sound  like  a  gentle  shower  of  rain. 
Here  we  see  a  tray  of  worms  feeding  on  the  leaves. 


Copyright  by  H.  C.  White  Co. 

When  the  worms  are  full  grown  and  ready  to  spin, 
they  are  placed  on  twigs  or  coarse  straws  spread  over 
frames,  as  we  see  in  this  picture.  There  are  two  long 
silk  glands  running  along  the  sides  of  the  body  of  the 
worm  which  open  together  _on  _  the  under  lip.  The 
worm  spins  the  cocoon  by  ejecting  from  these  glands 
a  fluid  which  hardens  immediately,  forming  a  thread 
of  800  to  1200  yards  in  length,  moving  its  head  around 
in  regular  order  for  about  three  days. 


Copyright  by  H.  C.  White  Co. 

The  cocoons  are  brought  to  market  in  large  baskets 
by  the  silk  farmers.  Here  they  are  carefully  examined 
and  marketed.  In  natural  order  the  worm  in  the 
cocoon  is  transformed  into  a  chrysalis  and  later_into  a 
moth,  which  comes  out  of  the  cocoon.  This  ruins  the 
cocoon  for  reeling  and  hence  the  cocoons  which  are  to 
be  used  for  the  manufacture  of  silk  are  heated  and  the 
chrysalis  killed. 


Copyright  by  Brown  Bros. 

The  cocoons  are  then  sent  to  the  reelers.  A  few  of  the  cocoons  are  placed  in  a  basin  of  hot  water,  which 
softens  the  gum;  the  outside  fibres  are  removed  so  that  a  single  thread  runs  free,  just  as  you  would  unwind 
a  thread  from  a  ball;  the  ends  are  collected  together  through  a  guide  and  wound  up  on  the  reel,  the  fibres 
from  the  different  cocoons  making  one  single  thread.  This  picture  shows  the  old  method  of  reeling  by  foot 
machine. 


From  Brown  Bros. 

This  picture  shows  the  new  style  of  reeling  in  Japan,  by  power  machinery. 


Copyright  by  Brown  Bros. 

The  raw  silk  is  taken  from  the  reel  and  twisted  into  skeins  and  placed  in  bundles.  These  bundles  are 
packed  in  bales  for  shipment.  This  picture  shows  the  raw  silk  in  bales  as  it  is  received  in  this  country.  Here 
the  bales  are  weighed  and  then  opened  and  the  bundles  of  skeins  placed  on  shelves,  ready  for  use. 
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The  skeins  of  raw  silk,  after  having  been  soaked  to  soften  the  gum,  are  taken  to  the  winding  room  which 
we  see  here.  You  will  see  the  skeins  placed  on  two  long  rows  of  swifts,  one  above  and  one  below.  From 
these  the  silk  is  wound  onto  bobbins,  or  large  spools,  which  you  see  in  the  center,  under  the  operator's  hand. 


Copyright  by  tsro>vn  ±>ros. 

SPINNER.  From  the  doubling  frames  the  bobbins  are  placed  on  the  spinner,  as  shown  in  this  picture.  On 
this  machine  the  bobbins  are  made  to  revolve  at  great  speed  and  the  threads,  which  have  been  brought  together  on 
the  doubling  frame,  are  spun  into  one  thread  and  carried  onto  another  bobbin.  In  this  way  the  various  kinds  of 
thread,  as  warp,  sewing  silk,  machine  twist,  etc.,  are  made. 


Copyright  by  cruwn  uros.  .  ,  . 

WARPING  FRAME.  The  threads  that  run  lengthwise  in  cloth  are  called  warp.  The  warp  is  made  by  placing 
a  large  number  of  bobbins  on  a  rack  or  creel,  and  running  the  threads  from  this  on  a  reel  into  sections.  The  whole 
number  of  threads  is  tl.en  wound  from  the  reel  to  a  roll  or  loom  beam.  The  picture  shows  the  warping  frame,  the 


rack  or  creel,  etc. 


Copyright  by  Brown  Bros. 

DOUBLING  FRAME  The  bobbins  on  which  the  silk  has  been  wound  from  the  skeins  are  next  placed 
on  the  doubling  frame  which  we  see  here.  The  bobbins  are  placed  on  pins  and  the  threads  from  several  of 
them,  according  to  the  size  of  the  thread  required,  are  brought  together  anH  wound  onto  another  bobbin. 
In  this  way  various  kinds  of  thread  are  made  for  different  purposes. 


Copyright  by  Brown  Bros. 

Here  we  have  a  picture  of  a  modern  silk  loom  on  which  silk  goods  are  woven.     The  designs  which  are 
seen  above  are  woven  into  the  fabric  and  can  be  seen  on  the  completed  goods  at  the  man  s  knees. 


Copyright  by  Brown  Bros. 

The  last  stage  in  the  manufacture  of  silk  goods  is  shown  in  this  picture.  Here  expert  workers  are 
examining  the  completed  goods  for  thread  ends,  etc.  K  takes  a  long  time  to  become  expert  in  this  work, 
as  it  requires  great  care  and  skill. 
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elected,  and  eight  appointed,  representa- 
tives. He  selected  York  (since  1834  Toronto) 
as  the  capital.  He  took  great  interest  in 
making  surveys  and  locating  roads,  one 
being  even  now  sometimes  spoken  of  as 
Governor's  Road.  Simcoe  County  and 
Lake  are  called  after  him.  A  monument 
to  his  memory  has  been  erected  in  Queens 
Park,  Toronto,  in  sight  of  the  new  parlia- 
ment buildings. 

Simms,  William  Gilmore,  American  his- 
torian, novelist  and  poet,  was  born  at 
Charleston,  S.  C.,  April  17,  1806,  and  died 
there  on  June  n,  1870.  In  early  life  he 
studied  law,  but  abandoned  it  for  journal- 
ism and,  later,  for  literature.  He  specially 
devoted  himself  to  writing  a  series  of  17 
volumes  of  fiction,  including  romances  of 
colonial  life,  romantic  tales  of  revolutionary 
incidents  in  South  Carolina,  of  which  he 
wrote  a  history,  a  geography  of  the  state 
and  an  account  of  South  Carolina  in  Revolu- 
tionary times.  He  for  several  years  was  a 
member  of  the  legislature,  and  filled  other 
political  offices.  He  had,  besides  a  fertile 
mind,  a  vivid  imagination  and  the  power 
of  writing  an  interesting  and  realistic  novel; 
he  also  wrote  verse,  of  which  a  compilation 
exists.  Of  his  novels  perhaps  the  most 
notable  are  The  Yemassee,  Guy  Rivers, 
Pelayo,  Carl  Werner,  The  Scout,  The  Parti- 
san, Count  Julian,  Mellichampe  and  Border 
Beagles.  His  best,  as  it  is  his  longest,  poem 
is  entitled  Atalantis:  a  Drama  of  the  Sea.  See 
Geo.  W.  Cable's  Life  in  the  American  Men 
of  Letters  Series. 

Simonides  (st-mon'l-dea),  a  Greek  lyric 
poet  (B.  C.  556-469),  a  native  of  the  island 
of  Ceos,  though  early  in  his  career  he 
appears  to  have  been  banished  and  took 
up  his  residence  partly  in  the  Peloponnesus, 
with  occasional  visits  to  the  court  of  Hiero 
of  Syracuse  as  well  as  to  the  ruling  families 
(the  Scopadas  in  particular)  of  Thessaly. 
He  became  famous  by  his  dirges,  epigrams 
and  funeral  inscriptions  in  honor  of  those 
who  fell  in  the  Persian  Wars  as  well  as  in 
praise  of  the  Athenians  who  took  part  in 
the  notable  struggle.  The  chief  theme  of 
his  song  was,  in  an  especial  manner,  the 
devotion  of  Leonides  and  his  300  at  Ther- 
mopylae. In  his  finished  versification,  as 
well  as  in  the  choice  and  variety  of  his 
themes,  his  song  has  been  compared  to 
that  of  Tennyson.  Especially  fine  are  his 
meter,  language  and  thought.  Another  of 
his  name  is  the  Greek  poet  Simonides  or 
Semonides  of  Amorgos,  a  native  of  Samos 
(about  B.  C.  660).  Only  fragments  of  his 
work,  however,  have  come  down  to  us. 

Simoom  (si-mffdm')  or  Simoon,  a  hot, 
suffocating  wind,  common  in  the  deserts 
of  Africa  and  Arabia.  It  is  very  much 
like  a  cyclone,  with  a  calm  center  sur- 
rounded by  whirling  blasts  of  very  hot 
air,  the  whole  moving  slowly  from  south 
to  north  or  from  east  to  west.  It  often 


carries  along  columns  of  sand,  and  is  indi- 
cated by  a  purple  atmosphere.  It  is  very 
injurious  both  to  men  and  animals,  caus- 
ing severe  pain  and  a  feeling  of  suffoca- 
tion. Jt  lasts  only  for  a  few  minutes,  not 
more  than  20  at  the  most,  and  occurs  in 
spring  and  summer.  See  SCIROCCO. 

Sim'ple  Harmon'ic  Mo'tion  is  the  projec- 
tion of  uniform  circular  motion  upon  a 
diameter  of  the 
circle.  Referring 
to  the  accom- 
panying figure, 
let  P  be  a  point 
i  moving  with  uni- 
form speed  in  the 
circumference  of 
the  circle.  From 
the  point  P,  in 
each  of  its  suc- 
cessive positions, 
imagine  a  per- 

SIMPLE   HARMONIC  MOTION   Pen<"Cular         let 

fall  upon  the 

diameter  there  shown.  The  motion  of  the 
foot  of  this  perpendicular  H  to  and  fro 
along  the  diameter  is  a  simple  harmonic 
motion,  and  is  often  indicated  by  the 
letters  S.  H.  M. 

The  circle  in  which  we  have  imagined  the 
point  P  to  move  is  called  the  circle  of  refer- 
ence. The  radius  of  this  circle  is  known 
as  the  amplitude  of  the  S.  H.  M.  The  time 
occupied  by  one  round  trip  of  the  point  H 
to  and  fro  across  the  diameter  is  called 
the  period  of  the  S.  H.  M.  The  angle  be- 
tween the  radius  OP  and  the  radius  from 
which  angles  are  measured  in  this  circle 
is  called  the  phase  of  the  S.  H.  M.  The 
value  of  the  phase  at  the  instant  from 
which  time  is  measured  is  called  the  epoch 
of  the  S.  H.  M.  The  distance  of  the  point 
H  from  the  center  of  the  circle  at  any 
instant  is  called  the  displacement  of  the 
S.  H  M. 

Any  S.  H.  M.  is  completely  described 
only  when  we  know  four  things  about  it. 
namely:  (i)  the  amplitude;  (2)  the  period; 
(3)  the  phase  at  any  time,  t;  and  (4)  the 
direction  of  motion  of  the  point  P  in  the 
circle  of  reference.  If  we  denote  the  ampli- 
tude by  A,  the  period  by  T,  the  phase 
by  O  and  the  displacement  at  any  instant, 
t,  by  x,  then  the  equation  of  S.  H.  M.  is 

x  -Acos. 


wher«  yt=« 

No  one  motion  in  nature  is  more  fre- 
quently met  with  than  S.  H.  M.  The 
motion  of  a  freely  suspended  pendulum 
bob  is  practically  simple  harmonic.  A  ball 
suspended  by  a  vertical,  spiral  spring 
oscillates  up  and  down  in  a  vertical  line 
with  a  S.  H.  M.  Air-particles  set  in  motion 
by  a  tuning  fork  vibrate  to  and  fro  with 
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a  S.  H.  M.  Ether-particles  when  traversed 
by  a  ray  of  light  probably  vibrate  with 
a  S.  H.  M.  Consult  Worthington's  Dynam- 
ics of  Rotation  or  Daniell's  Phvsics  for 
more  complete  discussion. 

Simp'son,  Sir  James  Young,  a  Scotch 
physician,  was  born  in  Linlithgowshire, 
June  7,  1811.  He  studied  in  Edinburgh, 
attracting  attention  by  his  ability  and 
especially  by  his  thesis  on  Death  from  In- 
flammation when  he  took  his  medical  degree. 
He  rose  rapidly  in  his  profession,  contribut- 
ing largely  to  the  renown  of  the  Edin- 
burgh school.  In  1847  he  was  made  one 
»f  net  Majesty's  physicians  for  Scotland 
His  greatest  claim  to  distinction  rests  on 
his  introduction  of  chloroform  into  med- 
ical use  in  March  of  1847.  His  publications 
include  a  large  number  of  medical  works. 
He  died  on  May  6,  1870.  A  bronze  statue 
of  him  was  erected  in  Edinburgh  in  1877. 
See  Memoir  by  Duns. 

Sinai  (si'ni),  a  mountain  in  northwestern 
Arabia,  known  as  the  place  where  Moses 
received  the  tables  of  stone  inscribed  with 
the  Ten  Commandments.  The  mountain 
is  a  single  peak  in  a  great  rocky  mass 
which  almost  fills  the  peninsula  of  Sinai,  a 
point  between  two  arms  of  the  Red  Sea: 
the  Gulf  of  Suez  and  the  Gulf  of  Akaba. 
There  are  three  separate  mountains,  Mount 
Catherine  being  the  one  usually  thought 
to  be  indicated  by  the  name  Sinai.  This 
mountain  has  two  peaks,  the  northern  one, 
known  as  Mount  Horeb,  and  the  southern 
one,  called  the  Mountain  of  Moses.  This 
southern  peak  is  generally  agreed  upon  as 
the  place  of  the  giving  of  the  law,  though 
it  is  still  disputed.  At  its  foot  is  the  Church 
of  St.  Catherine,  built  about  527  by  Em- 
peror Justinian;  a  little  higher  up,  the 
chapel  of  _St.  Elias;  and  on  the  summit  a. 
little  pilgrim-church.  The  whole  peninsula, 
as  well  as  the  bold,  jagged  mountains,  has  a 
Btern,  treeless  aspect,  though  palms  acacias 
and  tamarisks  grow  in  the  ravines.  The 
Bedawin  Arabs  range  over  the  region  with 
their  sheep  and  goats.  There  are  many 
caves  among  the  mountains,  which  have 
been  the  abodes  of  hermits,  and  many 
inscriptions  on  the  rocks  which  date  back 
to  the  era  of  the  early  Christians.  Con- 
sult Dean  Stanley's  Sinai  and  Palestine 
and  E.  H.  Palmer's  Desert  of  the  Exodus. 

Singapore  (sm'gd-por'),  ("Lion  City"), 
a  town  of  India  on  the  island  of  Singapore. 
It  was  founded  in  1819  for  the  British 
trade  in  the  East  Indies,  and  is  the  most 
important  trading-place  in  southeastern 
Asia.  It  is  a  well-built  town,  with  fine 
public  buildings  and  all  kinds  of  con- 
veniences in  the  way  of  public  works. 
There  are  a  governor's  residence,  a  Prot- 
estant cathedral,  a  Roman  Catholic  cathe- 
dral, Mohammedaa  mosques,  Hindu  tem- 
ples, Chinese  joss-houses,  a  museum,  hos- 
pitals and  fine  botanical  and  zoological 


gardens.  The  harbor  is  large,  and  is  used 
as  a  naval  coaling-station  and  depot.  The 
island  is  27  miles  in  length  and  14  miles 
in_  breadth  and  has  an  area  of  206  square 
miles.  The  population,  numbering  311,- 
985,  includes  135,000  Chinese,  25,000  Malays 
and  about  4,300  Europeans.  Singapore,  a 
crown-colony  in  the  Straits  Settlements,  em- 
braces Christmas  and  the  Cocos  Islands, 
the  other  settlements  being  Penang  and 
Malakka.  The  climate  is  pleasant,  though 
the  death-rate  is  high. 

Sin'gle  Tax.  A  theory  of  taxation  which 
proposes  to  abolish  all  taxes  that  fall  upon 
property  gained  through  industry  and 
economy,  substituting  a  single  tax  on  land 
equal  to  its  rental  value  exclusive  of  im- 
provements. Thus  the  "unearned  incre- 
ment," as  represented  by  the  increasing 
value  of  land,  would  accrue  to  the  benefit 
of  the  community  as  a  whole  and  not  to 
the  private  owner  as  at  present.  It  would 
probably  result  in  state  ownership.  This 
fcrm  of  taxation  was  proposed  and  earnestly 
advocated  by  Henry  George,  who  presented 
his  argument  in  Progress  and  Poverty  in 
1879,  and  in  his  New  York  City  mayoralty 
campaigns  in  1886  and  1897.  The  Single- 
Tax  National  League  of  the  United  States, 
in  a  national  conference  in  New  York  City, 
1890,  adopted  a  platform  drafted  by  a 
committee  of  which  Mr.  George  was  chair- 
man. Since  the  death  of  Mr.  George  in 
1897  the  movement  has  lost  in  adherents 
and  in  political  influence.  The  theory  has 
gained  world-wide  prominence.  Tom.  L. 
Johnson,  Mayor  of  Cleveland,  and  Ex- 
Governor  Garvin  of  Rhode  Island  are 
politically  successful  single-taxers.  The 
party  in  the  United  States  has  acted  with 
the  Democrats  and  in  England  with  the 
Liberals.  There  they  hold  office  in  many 
cities  and  claim  that  their  adherents  con- 
trol Glasgow;  but  on  the  Continent  they 
have  barely  gained  a  foothold.  The  single- 
taxers  now  demand  a  separate  assessment 
of  personal  property,  land  and  improve- 
ments on  land  and  that  local  political  units 
be  authorized  to  place  a  tax  upon  land- 
values  and  to  free  personal  property  from 
taxation. 

The  arguments  in  favor  of  the  single  tax 
are  based  upon  the  two  principles  of  equity 
and  convenience.  First,  the  right  of  private 
ownership  is  given  by  laboi  only,  and,  as 
land  in  no  way  is  a  product  of  man's  labor, 
it  should  be  equally  shared  by  all;  the  in 
crease  in  the  value  of  land  depends  upon 
the  development  of  the  community,  and 
therefore  the  increment  should  belong  to 
the  community  rather  than  to  the  indi- 
vidual Second,  land  can  be  easily  assessed 
and  always  guarantees  payment  of  taxes. 
The  weight  of  such  a  tax  will,  it  is  claimed, 
be  equal  upon  all  and  will  not  bear  upon 
production  and  industry.  The  tax  would 
be  assessed  upon  land  according  to  its 
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value,  and  would  discourage  holding  land 
for  speculation,  since  it  must  pay  in  propor- 
tion to  value  rather  than  income.  It  would 
tend  to  equalize  the  distribution  of  wealth, 
since  the  natural  increase  in  the  value  of 
land  would  go  to  the  community,  and,  finally, 
tend  to  a  large  increase  of  social  wealth. 

The  objections  come  from  those  who 
believe  in  private  ownership  of  land  and 
from  Socialists.  The  former  hold  (i)  that 
the  landowners  have  put  their  industry 
into  the  land,  even  if  they  have  not  pro- 
duced it;  (2)  that  single  tax  would  not 
produce  sufficient  revenue;  and  (3)  that  the 
sense  of  private  ownership  of  land  has  been 
the  "keystone  of  society."  Socialists  hold 
that  both  land  and  capital  should  be  the 
property  of  society;  that  capital  is  not  the 
product  of  the  labor  of  any  individual  or 
of  the  few;  and  that,  therefore,  single  tax 
would  be  only  a  half-solution  and  one  that 
would  not  benefit  society.  See  GEORGE, 
HENRY,  and  SOCIALISM. 

Sioux  (sod),  a  group  of  tribes  of  Amer- 
ican Indians  belonging  to  the  Dakota 
family.  They  are  the  principal  tribe  of 
the  family,  and  sometimes  their  name  is 
given  to  the  whole  family.  They  were 
living  near  the  head-waters  of  the  Missis- 
sippi when  found  by  the  whites.  In  their 
wars  with  the  Chippewas  and  the  Hurons 
some  of  them  were  driven  farther  south, 
but  in  1822  they  numbered  about  12,000 
and  their  lands  stretched  from  the  Missis- 
sippi to  the  Black  Hills.  In  1837  and  in 
1851  they  ceded  parts  of  their  land  to  the 
United  States.  The  failure  of  the  govern- 
ment to  carry  out  their  treaties  irritated 
the  tribes,  and  they  troubled  the  white 
settlers  for  years  and  in  1862  made  a  gen- 
eral uprising,  killing  nearly  1,000  whites. 
New  Ulm,  in  Minnesota,  a  town  of  1,500 
people,  was  nearly  destroyed.  This  re- 
bellion ended  in  the  imprisonment  of  more 
than  1,000  Indians  and  the  execution  of 
39  of  the  leaders,  and  cost  the  United  States 
$40,000,000.  The  Santee  Sioux  were  placed 
on  reservations  near  Yankton,  S.  D.,  where 
they  have  become  peaceful  farmers.  After 
a  vain  endeavor  to  settle  matters  peace- 
fully, Sitting  Bull  (q.  v.),  a  young  chief, 
and  others  going  to  Washington  for  the 
purpose,  the  hostile  tribes  gathered  in 
northern  Dakota  and  began  the  war  of  1876, 
in  which  General  Custer  perished.  Large 
settlements  of  the  Sioux  have  been  made 
since  in  South  Dakota.  In  1890,  under  a 
"messiah,"  there  was  another  rising  of  the 
Sioux  in  the  northwest.  They  now  number 
about  25,000.  Consult  Riggs's  Forty  Years 
among  the  Sioux. 

Sioux  City,  la.,  a  city  on  the  Missouri, 
which  is  crossed  by  a  bridge  2,000  feet 
long,  and  by  a  combination  structure  for 
title  use  of  wagons,  street-cars  and  rail- 
ways. It  is  a  railroad-center  and  a  manu- 
facturing city,  and  has  a  large  trade,  being 


situated  in  a  fine  farming-region.  There 
are  large  meat-packing  establishments  and 
flaxseed-oil  mills  and  vast  quantities  of 
stoneware;  25,000,000  bricks  a  year  are 
made.  Among  the  notable  buildings  are 
the  city-hall  and  public  library,  the  Federal 
building  and  the  Young  Men's  Christian 
Association  building.  The  city  has  a  good 
system  of  public  schools,  the  high  school 
erected  at  a  cost  of  $100,000,  and  here  is 
Morningside  College,  a  Methodist  Episcopal 
institution.  It  is  the  county-seat  01  Wood- 
bury  County.  Population  47,828. 

Sioux  Falls,  So.  Dak.,  the  largest  town 
in  the  state,  is  on  Big  Sioux  River  and 
takes  its  name  from  the  falls  which 
descend  90  feet  and  afford  an  excellent 
water  power.  The  city  was  laid  out  in 
1857,  and  destroyed  by  the  Sioux  in  1862. 
It  was  rebuilt  in  1865  after  Fort  Dakota 
was  abandoned.  The  buildings  are  nearly 
all  of  red  quartzite.  The  great  industry  is 
the  quarrying  and  polishing  of  the  quartzite 
underlying  the  city.  There  also  are  numer- 
ous manufactories,  66  wholesale  houses,  a 
state  penitentiary,  a  public  library,  six 
banks,  ten  public  schools,  six  colleges  and 
denominational  schools,  twelve  churches  and 
six  railroad-systems.  It  is  the  county-seat 
of  Minnehaha  County.  Population  14,094. 
Siphon  (s*'/on),  an  instrument  [for  trans- 
ferring liquid  from  a  vessel  at  one  level  to 
anothet  at  a  lower 
level.  The  simplest 
possible  form  is 
shown  in  the  ac- 
companying fig- 
ure, where  the 
liquid  A  is  being 
emptied  into  the 
vessel  D.  In  or- 
der to  start  a 
siphon  the  pres- 
sure of  the  air 
must  be  dimin- 
ished in  the 
branch  C  D.  The 
pressure  of  the 
atmosphere  o  n 
the  surface  B  then  forces  the  liquid  up  the 
arm  A  C,  and,  in  flowing  down  the  arm 
C  D,  this  liquid  acts  as  a 
pump  and  keeps  the  pres- 
sure in  C  D  below  that  of 
the  atmosphere.  Evident- 
ly, however,  this  pumping 
must  cease  as  soon  as  the 
liquid  in  the  vessel  D  rises 
to  the  same  level  as  the 
surface  B.  It  is  also  clear 
that,  since  the  water  is 
driven  up  into  the  arm 
A  C  by  means  of  the  earth's 
atmosphere,  no  siphon  will 
work  in  a  vacuum.  The 
safest  and  most  convenient 
form  of  siphon,  especially  FIG.  a 
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fer  transferring  acids  Is  that  shown  in 
figure  2,  which  is  provided  with  a  mouth- 
piece for  starting,  but  without  danger 
of  getting  acid  or  poison  into  the  mouth. 
The  action  will  be  evident  from  the  figure. 

Siphonogamy  (si-fo-noga-mT),  a  condition 
in  plants  in  which  pollen-tubes  are  developed 
for  the  transfer  of  the  male  cells  to  the  eggs. 
The  seed-plants  are  siphonogamous;  while 
in  the  lower  plants  the  male  cells  usually 
swim  to  the  eggs.  As  a  consequence,  the 
Spermatophytes  are  called  Siphonogams  by 
some  botanists. 

St'rens,  sea-nymphs  in  Greek  mythology, 
who  sat  on  the  shores  of  an  island  off  the 
southwest  of  Italy  and  by  their  songs  lured 
passing  sailors  to  death.  The  Odyssey  tells 
the  story  of  Ulysses  stopping  the  ears  of 
his  companions  with  wax  and  lashing  him- 
self to  a  mast,  till  they  had  sailed  out  of 
hearing  of  the  fatal  songs.  The  Argonauts 
also  were  carried  past  in  safety,  because 
the  music  of  Orpheus  had  a  stronger  spell, 
seeing  which  the  sirens  threw  themselves 
into  the  sea  and  were  turned  into  rocks. 
By  the  Latin  poets  they  are  represented 
with  wings,  and  in  art  as  birds,  with  the 
faces  of  young  women  Consult  Harrison's 
Myths  of  the  Odyssey  in  Art  and  Literature. 

Sir'ius.     See  DOG-STAR. 

Siroc'co,  a  hot  wind  which  blows  on  the 
southern  coasts  of  Italy,  lasting  sometimes 
a  week.  It  is  hottest  in  Malta  and  Sicily, 
but  does  not  last  as  long  as  on  the  Ionian 
Islands.  It  is  like  the  simoom,  and  produces 
the  same  feeling  of  suffocation  and  exhaus- 
tion. See  SIMOOM. 

Sisyphus  (sts'i-ftis),  in  Greek  mythology, 
the  son  of  ^Eolus,  the  founder  and  king  of 
Corinth,  and  noted  for  his  wickedness,  for 
which,  according  to  Homer,  he  was  con- 
demned to  roll  a  large  stone  up  a  hill,  which, 
when  it  reached  the  top,  fell  back  again,  so 
that  his  task  was  never  ended. 

Sit'ka,  the  former  capital  of  Alaska,  on 
the  west  coast  of  Baranof  Island.  It  has  a 
deep  harbor,  dotted  with  islands,  with 
snowy  peaks  rising  behind  the  town.  There 
are  a  fine  green-spired  Greek  church  and 
an  old  Russian  palace.  The  climate  is 
cold,  with  a  large  rainfall.  Population 
1,395.  See  ALASKA. 

Sifting  Bull,  an  Indian  warror  of  the 
Sioux  (q.  v.)  was  born  in  1837.  When  gold 
was  found  in  the  Black  Hills,  an  effort 
was  made  by  the  United  States  to  purchase 
the  land  of  the  Sioux,  to  whom  it  belonged. 
They  were  very  unwilling  to  give  it  up, 
and  Sitting  Bull,  Red  Cloud  and  Spotted 
Tail,  with  other  chiefs,  visited  Washington 
in  May,  1875,  but  would  not  sign  the  treaty. 
The  failure  of  the  government  to  keep  its 
promises  and  the  actions  of  the  settlers 
in  pushing  on  to  the  lands  kept  up  a  feeling 
of  hostility,  and  the  young  braves  gathered 
around  Sitting  Bull  in  northern  Dakota. 
General  Custer,  with  a  small  force,  was  sent 
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against  them,  and  he  and  his  followers  were 
all  killed;  but  the  Sioux  were  at  last  con- 
quered and  Sitting 
Bull  escaped  to 
Canada,  but  on 
promise  of  a  par- 
d  o  n  surrendered 
In  the  rising  of  the 
Indians  of  the 
northwest  in  1890 
Sitting  Bull  was 
killed. 

Six' tus,  the  name 
of  five  popes 

Sixtus  IV  was 
born  on  July  22, 
1414,  near  Savona, 
Italy.  He  had  a 
great  reputation  as 
a  preacher  through- 
out Italy,  He  be- 
came pope  in  1471 
He  exhausted  the 
treasures  of  the 
papal  church  in  providing  for  his  rela- 
tives, and  took  part  in  a  conspiracy 
against  the  Medici  at  Florence.  Learning 
and,  especially,  the  improvement  of  Rome 
owed  much  to  him.  He  built  the  Sistine 
chapel  and  the  Sistine  bridge  across  the 
Tiber,  increased  the  Vatican  library,  and 

Patronized  the  great  painters  of  hi.;  time, 
[is  union  with  the  Venetians  against  the 
duke  of  Ferrara  brought  on  an  Italian  war, 
which  ended  in  the  breaking  up  of  the  Vene- 
tian alliance.  The  pope  is  said  to  have  died 
from  mortification  at  this  result,  Aug.  13, 
1484.  Consult  Ranke's  Lives  of  the  Popes, 
Sixtus  V,  one  of  the  ablest  of  the  popes, 
was  born  on  Dec.  13,  1521,  near  Montalto, 
Italy.  He  was  a  professor  of  theology  at 
Rimini  and  Siena,  an  eloquent  preacher, 
vicar-general  and  cardinal.  While  Gregory 
VIII  was  pope,  Sixtus  lived  in  retirement 
and  was  thought  to  have  become  old  and 
infirm,  which  recommended  him  to  the 
cardinals,  who  were  to  select  a  successor  to 
Gregory.  But  those  who  thought  to  lead 
him  were  soon  undeceived  by  his  vigorous 
administration.  He  stopped  disorder,  im- 
proved the  working  of  the  laws,  and  gave 
liberty  to  the  Jews  to  worship  in  their  own 
way  and  trade  in  his  dominions.  He  built 
the  library  buildings  of  the  Vatican,  author- 
ized a  new  edition  of  the  Septuagint  and  the 
Vulgate,  and  in  every  way  carried  out  his 
policy  of  increasing  the  power  of  the  Roman 
church  against  the  Huguenots,  the 
Lutherans  and  Queen  Elizabeth  He  died 
on  Aug.  27,  1590.  Consult  Ranke's  Lives 
of  the  Popes. 

Skag'er»Rack  (sgager-rdk),  an  arm  of  the 
North  Sea,  between  Denmark  and  Norway. 
It  is  140  miles  long  and  70  broad.  It 
is  subject  to  violent  storms,  but  when 
quiet  the  current  runs  east  on  the  coast 
of  Denmark  and  west  on  that  of  Nor- 
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way.     The   harbors  are  all  on  the  coast  of 
Norway. 

Skate,  a  common  name  of  several  kinds 
of  the  ray.  The  tobacco-box  skate,  barn- 
door-skate and  briar-skate  are  American 
varieties,  and  the  tinker  and  the  gray  skate 
are  found  in  Scotland  and  in  England. 
Their  egg-cases,  called  mermaid's  purses, 
are  often  thrown  upon  the  beach.  The 
flesh  is  coarse,  and  the  expanded  fins  are 
the  parts  usually  eaten. 

Skat'ing  is  moving  on  the  ice  by  means  of 
steel  blades  fastened  to  the  soles  of  the 
shoes,  called  skates.  In  early  times  the 
shin-bones  of  animals  were  tied  to  the  feet, 
and,  by  using  a  stick  to  push  with, 
the  wearer  could  move  over  the 
smooth  surface  of  the  ice.  Skates 
now  used  are  of  two  kinds,  chose 
for  speed  and  those  for  figure-skat- 
ing. The  blades  for  speed-skating 
are  very  thin  and  are  longer  than 
the  foot,  while  those  for  making 
figures  are  broader  and  are  rounded 
at  the  toe  and  heel.  In  the  north- 
ern countries  of  Europe,  where  the 
ice  has  a  slight  covering  of  snow, 
skating  is  very  popular.  The  mo- 
tion is  rapid,  the  Frieslanders  often 
traveling  15  miles  an  hour.  Skate- 
racing  is  often  practiced,  the  fastest 
time  yet  made  being  a  mile  in  two 
minutes  and  52  seconds.  Figure- 
skating  is  practiced  in  America,  Can- 
ada, Holland,  Germany,  Norway, 
Sweden  and  Denmark.  Ice-rinks 
are  used  for  this  amusement,  and 
are  often  crowded  with  spectators. 
Wheel-skates  or  roller-skates  were 
invented  in  1865,  by  Mr.  Plimpton, 
of  New  York,  though  a  form  of 
them  had  been  patented  in  France 
in  1819.  The  use  of  them  is  a  fine 
preparation  for  skating,  and  the 
amusement  has  been  very  popular. 

Skel'eton,  the  hard  parts  of  an 
animal.  Accepted  in  this  broad 
sense,  the  skeleton  includes  the  hard 
outer  covering  or  exoskeleton  and 
the  inner  bones  or  endoskeleton. 
As  examples  of  exoskeletons  we 
have  the  shells  of  clams,  snails  and 
other  mollusks;  the  shell  or  test  of 
the  sea-urchins;  the  limy  plates  of 
the  star-fishes;  the  shell  of  the  lob- 
sters and  cray-fishes ;  the  bony  cara- 
pace and  plastron  of  turtles  and  the 
like.  The  internal  bony  framework 
of  vertebrated  animals  is  an  endo- 
skeleton consisting  of  bones  and 
cartilages.  The  comparative  study  of  endo- 
skeletons  leads  to  many  interesting  conclu- 
sions. There  are  similar  or  homologous  parts 
in  all.  For  example,  the  wing  of  a  bat  or  bird 
is  constructed  on  the  same  plan  as  the  flipper 
of  a  seal,  the  fore-limb  of  a  dog,  a  horse  or  a 
man.  That  is,  corresponding  bones  can  be 


made  out  in  them  all.  The  same  is  true  of 
hind-limbs  and  other  parts  of  the  skeleton, 
including  the  skull.  This  serves  to  unite 
animals  on  the  line  of  similitude  of  struc- 
ture. The  hard  parts  are  for  protection, 
when  on  the  outside,  and  also  for  the  at- 
tachment of  muscles.  Not  only  is  there 
correspondence  between  the  bones  of  differ- 
ent animals,  but  the  muscles,  nerves  and 
blood-vessels  are  similar.  The  fossil  bones 
of  extinct  animals  have  furnished  clues  to 
the  past  history  of  life  on  the  globe.  There 
are  upwards  of  200  separate  bones  in  the 
human  skeleton.  The  actual  number  of 
distinct  bones  varies  at  different  periods 
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of  life;  many  bones  which  are  separated  in 
youth  become  united  in  old  age.  The  skull 
has  22  distinct  bones  in  early  adult  life;  but 
in  youth  the  number  is  larger  and  in  old 
age  less.  There  is  a  tendency  for  the  bones 
to  unite  in  old  age.  There  originally  are 
33  separate  bones  in  the  spinal  column. 
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Twenty-four  remain  distinct  through  life, 
while  the  lower  nine  become  consolidated 
into  two  groups  :  the  sacrum  and  the  coccyx. 
Twenty- foxir  ribs  bound  the  chest,  and  most 
of  them  are  connected  by  cartilage  with 
the  breast-bone  or  sternum.  The  shoulder- 
blades,  the  collar-bones  and  two  hip- 
bones are  connected  with  the  arms  and 
limbs  respectively  There  are  30  bones  in 
each  arm  and  the  same  number  in  each 
leg,  counting  the  knee-pan.  The  bones  are 
held  together  by  ligaments.  See  the  illus- 
tration for  further  names.  See  FOOT, 
HAND  and  SKULL. 

Skim'mer,  a  class  of  web-footed,  long- 
winged  sea-birds,  belonging  to  the  gull 
family.  They  have  a  long,  thin  bill  with 
the  upper  half  shorter  than  the  lower. 
There  are  only  three  known  species,  each 
being  confined  to  one  country.  The 
American  skimmers,  called  shearwaters, 
skim  along  the  surface  of  the  water  in 
flocks,  using  the  lower  part  of  the  bill  as  a 
plow  to  bring  up  the  small  fish  on  which 
they  feed  and  holding  them  with  the  upper 
half  of  the  scissors  which  their  bills  form. 
They  are  also  called  scissors-bill  or  razor- 
bill shearwaters.  The  other  varieties  are 
found  in  Asia  and  Africa.  See  GULL. 

Skin,  the  investing  membrane  of  the  body 
of  an  animal.  In  vertebrated  animals  it 
consists  of  two  layers:  an  outer  epidermis 
and  an  inner  dermis  or  true  skin.  The  former 
is  largely  for  protection,  the  latter  plays  an 
important  part  in  physiology.  The  epider- 
mis has  neither  blood-vessels  nor  nerves, 
but  the  true  skin  is  richly  provided  with 
both.  The  dermis  is  made  of  a  dense  felt- 
work  of  fibers,  and  in  the  human  body  is 
from  one  fiftieth  to  one  tenth  of  an  inch  in 
thickness  in  different  parts  of  the  body. 
Its  outer  surface  is  raised  into  little  hillocks 
called  papillae.  These  are  of  two  kinds  — 
the  vascular  papillae  containing  a  network 
of  minute  blood-vessels,  and  the  nervous 
papillae  in  which  the  nerves  terminate. 
There  often  is  an  oval  touch-corpuscle  in 
which  the  nerve  has  its  ending.  The  epi- 
dermis lies  on  the  dermis  and  dips  into  all 
of  its  depressions.  It  is  composed  of  cells, 
the  outer  layers  of  which  are  reduced  to 
flattened,  scale-like  elements,  which  are 
continually  falling  off  or  being  removed  by 
bathing  and  friction.  They  are  as  con- 
tinually renewed  from  a  deeper  layer  of 
plump  cells  which  divide  rapidly.  Thus  the 
outer  skin  has  two  layers  —  a  horny  layer 
and  a  mucous  layer.  The  latter  is  the  seat 
of  the  pigment  or  coloring  granules 
which  impart  color  to  the  skin.  In  negroes 
it  includes  a  rather  dense  layer  of  dark 
granules.  All  over  the  body  the  skin  has 
minute  orifices  which  are  the  openings 
of  small  tubes  connected  with  the  sweat- 
glands.  These  consist  of  coiled  tubes  in  the 
deepest  part  of  the  true  skin  or  just  below 
it.  A  tubular  duct  extends  from  each 


gland  to  open  on  the  surface,  and  as  it 
passes  through  the  layei  of  the  skin  it  runs 
in  spirals  like  a  corkscrew.  The  number 
of  sweat-glands  varies  greatly  in  different 
parts  of  the  body;  they  are  fewest  in  the 
back  and  neck,  being  about  400  to  the 
square  inch.  On  the  skin  of  the  palm  and 
sole  there  are  two  or  three  thousand  to  the 
square  inch.  Hairs,  nails,  hoofs,  scales  and 
like  structures  are  outgrowths  from  the 
epidermis  of  the  skin.  (See  HAIR  and 
FEATHERS.)  The  skin  performs  important 
offices.  The  watery  vapor  passed  off  by 
it  in  the  form  of  perspiration  amounts  to 
about  2-J  pounds  a  day.  It  also  liberates 
carbon  dioxide.  In  some  animals,  as 
frogs,  it  is  an  important  aid  in  respiration. 
It  is  also  concerned  in  regulating  the  tem- 
perature of  the  body.  When  the  body  is 
covered  with  a  varnish  or  layer  of  leaf- 
metal,  death  results,  not  from  stopping 
the  perspiration  as  was  formerly  supposed, 
but  by  radiation  of  heat  and  fall  of  bodily 
temperature  —  the  skin  being  unable  under 
the  conditions  to  regulate  the  temperature. 
The  touch -corpuscles  in  the  skin  give  it  an 
important  sensory  action  in  connection 
with  the  nervous  system. 

Skull,  the  hard  framework  of  the 
cranium  including  the  lower  jaw.  The  skull 
in  fishes  and  in  mammals,  although  so  differ- 
ent in  general  appearance,  is  composed  of 
corresponding  bones.  They  are  more  sepa- 
rated in  the  fish,  and  more  modified  and 
united  in  the  higher  animals.  In  sharks 
and  other  cartilaginous  fishes  the  skull  may 
be  entirely  cartilaginous  throughout  life. 
The  question  of  the  nature  of  the  skull  per- 
plexed naturalists  for  a  long  time.  Early 
in  the  igth  century  Oken,  the  German 
philosopher,  and  Goethe,  the  poet-philoso- 
pher, declared  the  skull  to  be  composed  of 
modified  vertebras.  This  idea  was  exten- 
sively developed  by  Richard  Owen,  in  his 
great  work  on  Comparative  Anatomy  of  the 
Vertebrates.  Thus  arose  what  was  called  the 
vertebral  theory  of  the  skull.  Huxley,  how- 
ever, in  1859  showed  that  the  bony  cranium 
is  preceded  by  a  skull  of  united  cartilage, 
having  neither  sutures  nor  joints.  The 
bones  are  formed  later,  being  mostly  laid 
down  in  the  membranes  surrounding  the 
original  cartilaginous  skull,  which  disap- 
pears. Consequently  the  bones  are  not 
primary  structures,  and  the  history  of  the 
skull  shows  that  they  cannot  represent 
modified  vertebrae.  By  comparing  the 
skulls  of  different  animals  corresponding 
bones  can  be  identified,  but  the  study  is 
technical.  Consult  Huxley's  Anatomy  of 
Vertebrated  Animals  and  Parker  and  Bet- 
tany's  Morphology  of  the  Skull. 

Skunk,  a  carnivorous  animal  widely 
known  on  account  of  the  offensive  odor  of 
a  fluid  which  it  ejects  when  frightened  or 
disturbed.  There  are  several  varieties 
found  only  in  the  New  World  both  in  North 
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and  South  America.  The  common  skunk 
is  about  the  size  of  a  small  cat,  and  ranges 
from  Hudson  Bay  to  Guatemala.  The  body 
is  rather  stout,  the  tail  very  bushy,  and 
the  prevailing  colors  black  and  white.  It 
usually  is  black,  with  broad  stripes  of  white 
running  lengthwise.  These  animals  burrow 
and  are  active  at  night.  They  feed  on 
mice,  salamanders,  frogs  and  eggs  of  birds 
that  nest  very  low.  Sometimes  they  rob 
hens'  nests,  but  this  is  by  no  means  the 
rule.  They  are  of  positive  benefit  to  the 
farmer  on  account  of  the  large  number  of 
beetles,  grasshoppers  and  field-mice  which 
they  destroy.  Ordinarily  they  do  not  run 
at  the  approach  of  man,  but,  conscious  of 
the  protection  of  their  nauseous  secretion, 
move  away  deliberately.  They  can  eject 
this  fluid  at  will  eight  or  12  feet.  They  prowl 
around  chiefly  at  dusk  and  after  dark. 
They  are  quite  bold  and  fearless,  coming 
close  to  camp  and  dwelling,  a  pair  often 
taking  up  abode  under  barn  or  porch. 
The  flesh  is  said  to  be  white  and  sweet. 
Owing  to  the  present  scarcity  of  the  more 
valuable  fur-bearers,  the  fur  of  the  skunk 
is  now  extensively  used,  and  in  the  market 
goes  under  the  name  of  Alaska  sable. 

Skye  (ski),  the  largest  island  of  the  Heb- 
rides, off  the  west  coast  of  Scotland.  It 
is  49  miles  long  and  from  seven  to  25  broad. 
It  is  mountainous,  with  a  few  tracts  of 
pasture  and  one  large  plain.  The  highest 
peak  of  the  mountains,  called  Coolin  Hills, 
is  3,234  feet  bigh.  Lake  Coruisk,  the 
"dread  lake"  of  Scott's  Lord  of  the  Isles, 
and  Glen  Sligachan.  thought  to  be  the 
grandest  glet)  in  Scotland,  with  columns 
and  cliffs  over  i.ooo  feet  high,  with  water- 
falls leaping  over  them  and  deep  caves  at 
their  foot,  are  among  the  interesting  scenery. 
Fish  abound,  and  with  potatoes  form  the 
main  diet  of  the  people  and  also  furnish 
the  principal  industry.  The  inhabitants 
(who  chiefly  are  crofters)  are  principally 
Celtic,  speak  Gaelic,  and  number  14,608. 
The  principal  proprietors  are  Lord  Mac- 
donald  and  MacLeod  of  MacLeod.  Con- 
sult Smith's  A  Summer  in  Skye. 

Sky'lark,  an  European  bird  that  mounts 
high  in  the  sky  and  sings  on  the  wing. 
It  is  the  lark  of  the  poets.  The  larks  of 
America  [belong  to  a  different  family.  See 
LARK. 

Sladen,  Douglas  (Brooke  Wheelton),  was 
born  in  London,  England,  on  Feb.  5,  1856, 
and  educated  at  Trinity  College,  Oxford, 
becoming  first  professor  of  history  in  the 
University  of  Sydney,  N.  S.  W.,  spending 
four  years  in  that  colony.  He  has  travelled 
extensively  and  published  much  about  the 
countries  he  has  seen,  being  an  extensive 
contributor  to  Australian  literature.  In 
this  connection  may  be  mentioned  Aus- 
tralian Lyrics,  Poetry  of  Exiles,  A  Summer 
Christmas,  Australian  Ballads,  A  Century 
of  Australian  Song  and  Australian  Poets. 


Slate.     See  SHALE. 

Sla'ter,  Samuel,  an  Englishman  who  in- 
troduced the  manufacture  of  cotton  into 
the  United  States,  was  born  at  Belper, 
Derbyshire,  in  1768,  and  died  at  Webster, 
Mass.,  in  1835.  Slater  was  an  apprentice 
under  Strutt,  the  partner  of  Arkwright. 
When  he  quitted  England  (1789),  he  did 
so  secretly  for  fear  that  efforts  might  be 
made  to  prevent  him  from  introducing 
Arkwright's  machinery  abroad.  Relying 
wholly  upon  his  memory,  however,  he  did 
so;  and  in  1790  he  succeeded  in  founding 
the  first  American  cotton-factory  at  Paw- 
tucket,  Rhode  Island.  He  afterwards  built 
mills  at  Webster,  Mass.  The  town  of 
Slaterville  grew  up  from  the  homes  of  his 
workmen.  In  1816  Slater  also  built  woolen- 
mills  at  Webster,  Mass.  He  was  a  liberal 
and  philanthropic  employer  and  the  founder 
of  schools  for  the  children  of  his  work- 
men. 

Sla'very,  the  condition  of  a  man  who  be- 
longs to  a  master,  who  has  the  right  to 
employ  him  and  treat  him  as  he  pleases. 
It  probably  arose  first  from  captives  made 
by  war.  It  was  general  among  ancient 
nations,  including  the  Jews.  In  Greece 
slaves  were  employed  not  only  for  domestic 
service,  but  as  bakers,  tailors,  seamen, 
miners,  soldiers  and  police.  They  usually 
were  mildly  treated  and  were  often  freed. 
A  slave  was  not  allowed  to  wear  his  hair 
long  or  to  enter  the  gymnasia  and  public 
assemblies,  but  could  appear  in  the  temples 
and  at  festivals.  At  one  time  there  were 
200,000  slaves  in  Attica,  three  times  the 
number  of  the  freemen.  Roman  slavery 
was  very  severe,  as  is  seen  by  their  glad- 
iatorial combats.  Old  and  useless  slaves 
were  often  left  to  starve  on  an  island  in 
the  Tiber.  The  cruelty  of  the  masters  was 
gradually  softened  by  the  law,  a  very  cruel 
one  being  obliged  to  sell  his  slaves.  The 
slave  could  not  own  property,  though  some- 
times allowed  a  small  portion  of  his  gains 
when  in  trade,  and  could  not  testify  in  the 
courts.  In  Britain  the  Anglo-Saxons  made 
slaves  of  the  Celts  and  other  natives,  and 
had  a  regular  trade  with  the  continent  in 
Irish  slaves;  but  with  the  Norman  conquest 
slavery  was  merged  into  serfdom.  The 
traffic  in  slaves  continued  among  Moham- 
medan nations,  Christian  captives  being 
sold  as  slaves  in  the  markets  of  Asia  ana 
Africa.  The  Barbary  corsairs,  down  to 
1812,  carried  off  large  numbers  from  the 
coasts  of  Europe  into  slavery.  Cervantes, 
for  five  years  a  slave,  reports  25,000  Chris- 
tian slaves  in  Algiers  alone.  During  the 
middle  ages  in  Europe  the  class  called 
serfs  were,  practically,  slaves.  They  were 
usually  attached  to  the  soil  and  could  be 
transferred  with  the  land  they  tilled.  They 
could  not  hold  property,  but  their  oath 
was  taken  in  evidence  and,  if  injured,  they 
were  protected  by  law. 
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Serfdom  died  out  in  England  and  in 
Scotland  gradually,  a  curious  form  remain- 
ing in  Scotland  to  the  end  of  the  i8th 
century.  Colliers  and  saltworkers  were 
bound  by  law,  on  entering  a  coal-work  or 
salt-mine,  to  life-service  there;  their  labor 
was  transferred  with  the  ground;  and  their 
sons  could  follow  no  other  trade  nor  seek 
employment  in  other  mines.  In  France  the 
Revolution  swept  away  the  last  remains  of 
serfdom,  and  in  Italy  it  had  ended  in  the 
i5th  century.  It  was  abolished  in  1781  in 
Bohemia  and  Moravia,  and  entirely  de- 
stroyed in  Prussia  by  the  reforms  of  the 
1 9th  century,  though  the  mass  of  the  peas- 
ants had  been  free  since  the  end  of  the 
i3th  century,  while  Russia  put  an  end  to 
the  system  in  1861. 

Negro  slavery  of  modern  times  was  a 
result  of  the  discovery  of  America,  the 
Spanish  introducing  them  first  into  the 
New  World  to  work  their  mines  and  planta- 
tions. They  were  first  used  to  any  extent 
in  Haiti,  in  San  Domingo.  Sir  John  Haw- 
kins was  the  first  English  slave-trader, 
followed  by  others,  until  England  had 
carried  to  America  300,000  slaves  between 
1680  and  1700,  and  610,000  into  Jamaica 
alone  between  1700  and  1786.  The  slave- 
trade  was  very  inhuman,  the  negroes  being 
so  crowded  on  the  ships  that  a  large  pro- 
portion died  on  the  passage.  The  first 
efforts  to  restrain  slavery  were  made  to 
stop  the  slave-trade.  In  1787  a  society  for 
this  purpose  was  formed  in  London,  with 
such  supporters  as  Clarkson,  Wilberforce, 
Zachary  Macaulay  and  Sharp.  After  years 
of  struggle  the  abolition  bill,  making  all 
slave-trading  by  British  subjects  illegal 
after  Jan.  i,  1808,  became  a  law  on  March 
7,  1807.  The  movement  continued  until, 
on  Aug.  28,  1833,  an  emancipation  bill  was 

Bassed  giving  freedom  to  all  slaves  in  the 
ritish  colonies.     Slavery  was  abolished  in 
the  French  colonies  in  1848,  in  the  Dutch 
ones  in  1863  and  in  Brazil  in  1888. 

When  the  American  colonies  became  the 
United  States  in  1776,  there  were  300,000 
slaves  in  the  country,  and  in  1790,  at  the 
taking  of  the  first  census,  they  numbered 
697,897,  and  were  in  all  the  states  except 
Vermont  and  Massachusetts,  to  which  Maine 
then  belonged.  The  northern  states  gradually 
abolished  slavery,  Pennsylvania  having  64 
as  late  as  1840.  In  the  south  many,  with 
such  leaders  as  Washington  and  Jefferson, 
opposed  slavery  until  the  invention  of  the 
cotton-gin  made  it  profitable  and  developed 
it,  when  even  the  renewing  of  the  slave- 
trade  with  Africa,  abolished  by  the  United 
States  in  1808,  was  advocated.  The  con- 
test between  the  upholders  and  the  oppos- 
ers  of  the  system,  beginning  in  the  north 
with  the  formation  of  societies  for  the 
gradual  abolition  of  slavery  and  carried  on 
by  literature,  lectures  and,  finally,  political 
parties,  was  met  in  the  south  by  demands 


for  enlarged  territory  and  national  laws 
protecting  their  slave-property  in  the  free  . 
states.  The  Pennsylvania  Abolition  So- 
ciety was  founded  in  1775,  with  Benjamin 
Franklin  as  president,  and  the  New  York 
Society,  with  John  Jay  and  Alexander 
Hamilton  as  leaders.  In  1831  Garrison 
established  The  Liberator,  the  antislavery 
journal.  The  formation  of  a  northern  re- 
public, free  from  slavery,  was  the  hope  of 
the  extreme  abolitionists,  as  the  formation 
of  a  southern  republic  founded  on  slavery 
was  the  aim  of  the  extreme  proslavery  party. 
The  contest  ended  in  the  Civil  War  of 
1861-65,  in  the  course  of  which  the  proc- 
lamation of  emancipation  was  issued  by 
Lincoln,  Jan.  i,  1863,  setting  free  nearly 
4,000,000  slaves,  and  confirmed  in  1865  by 
an  amendment  to  the  constitution  approved 
by  27  of  the  36  states. 

Slavery  still  exists,  and  the  slave-trade 
is  carried  on  by  Arab  slave-traders  in  the 
interior  of  Africa,  the  tracks  of  their  cara- 
vans being  whitened  by  the  bones  of  those 
who  have  died  on  the  journey,  and  by  the 
Portuguese.  The  Congo  Free  State,  the 
foundation  of  missions  and  the  encourage- 
ment of  trade  by  the  British  and  German 
companies,  with  the  help  of  all  Christian 
governments,  will,  it  is  hoped,  finally  end 
the  terrible  traffic,  in  which  over  90,000  ooo 
Africans  have  been  enslaved.  Consult 
Clarkson's  History  of  the  Slave-Trade  and 
Wilson's  Rise  and  Fall  of  the  Slave-Power 
in  America. 

Slavs  (slavz)  or  Slavonians  (sla-vo'ni- 
anz),  the  name  of  a  group  of  nations  be- 
longing to  the  Aryan  family,  living  in  the 
eastern  parts  of  Europe  and  northern  Asia. 
The  earliest  history  represents  them  as 
living  around  the  Carpathian  Mountains 
and  spreading  to  the  Baltic,  the  Elbe  and 
over  the  whole  peninsula  between  the 
Adriatic  and  the  Black  Sea.  Since  the  7th 
century  they  have  become  settled  and 
gradually  formed  into  independent  states. 
There  are  two  divisions,  the  southeastern 
and  the  western.  The  Russians,  Bulgarians 
and  Illyrians  belong  to  the  first  division; 
the  Poles,  Silesians  and  Pomeranians,  called 
Lechs,  the  Czechs  or  Bohemians  and  the 
Slavonic  tribes  of  north  Germany  make  up 
the  western  division.  The  only  people  that 
have  preserved  their  language  are  the 
Wends  or  Serbs  of  Saxony  and  Prussia. 
The  whole  Slavonic  population  is  about 
100,000,000.  They  are  represented  by 
ancient  writers  as  an  industrious  race, 
living  by  agriculture  and  having  flocks  and 
herds.  The  government,  at  first  patriarchal, 
was  gradually  usurped  by  the  chiefs  and 
the  people  were  reduced  to  serfs.  There 
was  no  middle  class  between  the  nobility 
and  the  peasants.  See  LANGUAGES  and 

Slidell  (sll-del''),  John,  an  American  law- 
yer and  politician,  was  born  in  New  York 
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City  about  1793,  and  died  at  London, 
England,  July  29,  1871.  After  gradu- 
ating at  Columbia 
College,  he  studied 
law,  and,  removing 
to  New  Orleans 
practiced  there  and 
became  a  leader  in 
Louisiana  politics. 
From  1842  to  1845 
he  served  in  Con- 
gress as  a  state- 
rights  Democrat. 
From  1853  to  1861 
he  was  a  member  of 
V/,  the  United  States 
senate,  and  in  the 
Civil  War,  when 
JOHN  SLIDELL  Louisiana  seceded, 
he  withdrew  and  was 

appointed  Confederate  minister  to  France. 
In  company  with  James  M.  Mason,  who  was 
named  minister  to  England,  both  were 
taken  on  the  high  seas  by  Captain  Wilkes 
of  the  United  States  navy  and  brought  as 
prisoners  to  the  United  States,  where  they 
were  confined  in  Fort  Warren.  On  the 
demand  of  England  they  were  released, 
however,  and  proceeded  on  their  respective 
missions.  In  France,  aided  by  the  sym- 
pathy of  Napoleon  III  for  the  Confederate 
government,  Mr.  Slidell,  though  unable  to 
secure  recognition  for  his  government,  pro- 
cured a  ship,  the  Stonewall,  for  the  Con- 
federacy, and  negotiated  with  French 
capitalists  for  a  loan  of  $15,000,000.  After 
the  war  closed,  Mr.  Slidell  settled  in  Eng- 
land and  resided  there  until  his  death. 
Slime-Moulds.  See  MYXOMYCETES. 
Sloane,  William  Milligan,  American 
educator  and  author,  was  born  at  Rich- 
mond, O.,  Nov.  12,  1850,  and  graduated  at 
Columbia  College  in  1868,  continuing  his 
studies  at  Leipsic  and  at  Berlin.  At  Berlin 
he  acted  at  the  same  time  as  secretary  to 
George  Bancroft,  then  United  States  min- 
ister to  Germany,  aiding  him  in  his  his- 
torical work.  From  1876  to  1883  he  was 
assistant  and  professor  of  Latin  at  Prince- 
ton University,  and  from  1883  to  1896 
occupied  the  chair  of  history,  with  inter- 
vening visits  to  Europe.  Since  1896  he  has 
been  Seth  Low  professor  of  history  at 
Columbia  University,  New  York  City.  He 
has  also  been  editor  of  the  New  Princeton 
Review  and  one  of  the  conductors  of  the 
American  Historical  Review.  Among  his 
writings  are  the  Life  of  Renwick  Sloane  (his 
father),  The  French  War  and  the  Revolu- 
tion, Life  of  James  McCosh  and  Napoleon 
Bonaparte,  a  History. 

Slo'cum,  Henry  W.,  American  general, 
was  born  on  September  24,  1827,  at  Delphi, 
Onondaga  County,  N.  Y.  He  graduated 
from  West  Point  in  1852  and  was  assigned 
to  the  ist  artillery,  with  the  rank  of  second 
lieutenant.  After  promotion  to  first  lieu- 


tenant in  1855,  he  resigned  in  1856,  practiced 
law  at  Syracuse,  and  was  elected  to  the 
legislature  in  1860.  On  the  outbreak  of 
the  Civil  War  he  was  commissioned  as  col- 
onel of  the  27th  New  York  volunteers  and 
took  part  in  the  first  battle  of  Bull  Run.  In 
August  he  was  made  a  brigadier-general, 
taking  part  in  McClellan's  peninsular  cam- 
paign in  1862.  He  distinguished  himself 
at  the  battles  of  Games'  Mill,  Glendale  and 
Malvern  Hill  and  was  promoted  to  major- 
general  of  volunteers  He  fought  at  second 
Bull  Run,  South  Mountain  and  Antietam, 
and  as  commander  of  the  i2th  corps  ren- 
dered signal  service  at  Fredericksburg, 
Chancellorsville  and  Gettysburg.  Later 
he  was  transferred  with  his  corps  to  the 
army  of  the  Cumberland,  succeeded  to  the 
command  of  the  2oth  corps,  and  was  the 
first  to  enter  Atlanta.  In  Sherman's  march 
to  the  sea  and  through  the  Carolinas  he 
commanded  the  left  wing,  taking  part  in 
the  actions  of  that  campaign.  After  the 
war  he  took  up  the  practice  of  law  at  Brook- 
lyn and  was  elected  to  Congress  in  1870 
and  1884.  He  died  at  Brooklyn,  N.  Y. 
April  14,  1894. 

Sloe,  a  wild  plum,  also  called  blackthorn. 
It  is  a  shrub  growing  from  four  to  ten  feet 
high  though 
sometimes 
forming  a  small 
tree.  The  branches 
end  in  sharp 
points  or  spines. 
The  flowers  are 
white,  appearing 
before  the  leaves. 
The  fruit,  about 
the  size  of  large 
peas,  is  some- 
times made  into 
preserves,  but  is 
bitter  and  little 
used.  The  leaves 
resemble  t  e  a  - 
leaves  and  have 
been  used  to  adul- 
terate tea,  and 
the  juice  is  used 
in  making  an  in- 
ferior port-wine. 
The  wood  takes  a 
fine  polish  and  is 

used  for  tool-handles  and  canes.  The  sloe 
is  thought  to  be  the  original  of  all  the  Euro- 
pean varieties  ot  the  plum. 

Slot-Machine',  a  familiar,  mechanically 
adjusted  contrivance  for  vending  chocolate, 
caramels  and  other  sweets,  and  popularly 
known  as  nickel-in-the-slot  or  penny-in-the- 
slot  machines,  at  railway  stations,  hotels, 
seaside  or  other  places  of  public  resort. 
They  are  variedly  arranged,  tut  the  usual 
device  is  that  when  the  would-be_  purchaser 
of  the  commodity  01  commodities  offered 
for  sale  drops  a  com  into  the  slot  and  turns 
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a  handle  the  commodity  is  released  and  the 
coin  falls  into  a  receptacle,  to  be  after- 
wards collected  by  the  vendor's  agent. 
Somewhat  similar  contrivances  also  are  in 
use  as  weighing-machines,  a  pointer  indicat- 
ing the  weight  of  the  person,  who,  after 
dropping  a  coin  in  the  slot,  steps  on  the 
machine-platform  to  be  weighed. 

Sloth,  any  one  of  a  group  of  sluggish  mam- 
mals living  on  trees  in  the  forests  of  Central 
and  South  America.  Their  limbs  end  in 
hook-like  claws,  and  they  are  the  most 
strictly  tree-inhabiting  of  all  animals.  They 
usually  cling  to  branches  with  their  backs 
downward.  They  crawl  with  difficulty  on 
the  ground  and  rarely  descend  to  it.  They 
are  covered  with  long,  coarse  hair,  the 
shafts  of  which  are  roughened  or  fluted. 
This  hair  is  naturally  grayish,  but  in  the 
damp  forest  it  is  covered  with  a  growth 
of  algae,  imparting  a  peculiar  green  color 
which  makes  the  animal  difficult  to  dis- 
tinguish among  the  foliage.  The  algae  dis- 
appear in  a  dry  climate,  and  the  hair  resumes 
its  natural  color.  They  feed  upon  leaves, 
young  shoots  and  fruit.  They  are  silent, 
^noffensive  animals  and  move  mostly  at 
night.  About  ten  species  are  known.  Fos- 
sil sloths  of  colossal  size  have  been  found 
in  the  rocks. 

Sloyd.  In  Sweden  sloyd  or  slojd  originally 
meant  any  kind  of  trade.  In  1872  the 
Swedish  government  perceived  that,  owing 
to  the  spreading  of  the  factory-system, 
hem-sloyd  or  the  home  industries  of  the 
people  was  declining,  and  it  therefore  sent 
men  round  the  country  to  lecture  upon 
these  industries.  At  the  same  time  the 
Naas  school  was  established  by  Otto  Salo- 
mon to  give  children  training  in  these 
trades.  In  this  school  the  educational 
value  of  sloyd  was  recognized,  and  in 
consequence  the  Swedish  government  in- 
troduced sloyd  into  the  public  schools  as 
"a  system  of  educational  manual- train- 
ing in  which  wood  is  the  material  em- 
ployed." The  term  has  still  further  changed 
its  meaning,  for  in  the  Swedish  exhibit  of 
sloyd  in  the  St.  Louis  Exposition  of  1904, 
cardboard  and^  metal- working  was  exhib- 
ited. The  Naas  school  now  is  a  govern- 
ment institution,  the  Slojdlarareseminarium, 
which  should  be  translated  simply  Manual- 
Training  College.  When  sloyd  was  intro- 
duced to  America  in  1886,  we  were  still 
partly  under  the  influence  of  the  Russian 
idea  of  manual  training,  which  emphasized 
the  analysis  of  constructive  manual  pro- 
cesses into  successive  steps,  each  of  which 
was  more  or  less  distinct  and  separate,  so 
that  attention  and  interest  were  turned 
rather  to  the  making  than  to  the  thing 
made  Sloyd,  on  the  other  hand,  had  come 
to  emphasize  the  appeal  to  the  creative 
and  esthetic  impulses,  through  the  selec- 
tion of  simple  objects  to  be  made,  which 
should  be  of  use  to  the  maker  or  to  his 


friends.  This  utility  was  intended  to 
awaken  interest  in  the  object  made  and  to 
furnish  a  test  by  which  the  child  making 
it  could  judge  of  its  perfection.  Further, 
the  sloyd  system  graded  the  exercises 
according  to  the  development  of  the  mind 
and  body  of  the  child,  and  not  according  to 
the  order  which  prevails  in  training  an 
apprentice  whose  powers  already  are  de 
veloped  in  larger  measure.  The  Russian 
system  dealt  largely  with  straight  lines, 
especially  in  the  elementary  steps;  but 
sloyd,  by  using  the  knife  as  the  funda- 
mental tool,  was  able  to  begin  with  curves 
and  with  carved  work.  Sloyd-instruction 
was  individual.  In  drawing  it  insisted  on 
drawing  from  objects  rather  than  from 
plane-copies.  It  was  adopted  in  Spring- 
field, Mass.,  in  1886,  in  the  New  York 
schools  in  1888.  The  Sloyd  Training- 
School  was  started  at  Boston  as  a  private 
institution  in  the  latter  year.  Until  1896 
sloyd  was  discussed  at  most  meetings  of 
the  National  Educational  Association.  A 
good  series  of  models  and  outlines  of  sloyd 
courses  is  given  in  the  proceedings  of  the 
N.  E.  A.  for  1894,  pp.  267-8.  But,  later, 
it  was  apparent  that  the  American  idea 
of  manual  training  so  naturally  leads  to  the 
adoption  of  the  sloyd  principles  that  there 
was  no  reason  to  speak  of  it  as  a  separate 
system.  As  above  pointed  out,  the  sloyd 
methods  have  also  been  so  modified  as  to 
approximate  the  broader  system  of  manual 
training  which  now  prevails  in  this  country 
The  influence  of  the  sloyd  movement  was 
undoubtedly  needed  at  the  time  it  was 
felt.  See  MANUAL  TRAINING. 

Slug,  a  land-snail  of  elongated  form,  with 
a  small  rudimentary  sheH,  either  covering 
the  lungs  and  heart  or  entirely  absent. 
These  animals  have  feelers  with  eyes  at 
the  extremities,  as  in  the  common  snail, 
but  the  body  is  not  coiled.  The  shell  when 
present  is  a  small  flattened  plate  usually 
concealed  in  the  mantle.  Some  of  the  com- 
mon forms  reach  in  length  from  two  to 
four  inches.  They  often  live  in  cellars. 
They  live  concealed  under  boards  and 
other  objects  during  the  day,  but  are  active 
at  night,  feeding  mainly  on  vegetables.  In 
Europe  they  have  caused  great  injury  to 
garden  crops.  They  hide  their  eggs  cun- 
ningly in  the  roots  of  plants,  in  crevices 
and  in  protected  nooks;  they  would  mul- 
tiply alarmingly  if  it  were  not  for  bird- 
enemies  and  an  insect  that  destroys  their 
eggs.  The  name  is  applied  also  to  larvae,  as 
the  rose-slug,  the  larva  of  a  saw-fly,  and  to 
various  soft-bodied  insects. 

Smell,  the  sense  that  perceives  odors. 
The  nerves  of  smell  are  an  extension  of  the 
brain,  and  are  unaffected  by  any  other  sort 
of  impression.  From  the  olfactory  lobes 
of  the  brain  they  are  distributed  to  the 
upper  part  of  the  nose.  The  odorous  mat- 
ter is  dissolved  in  the  mucous  membrane  of 
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the  nasal  carity,  and  if  the  odor  is  to  be 
noticed  there  must  be  a  passage  of  air 
through  the  nose  and  the  membrane  must 
be  moist.  If  one  stops  breathing,  odors  can 
not  be  noticed.  The  delicacy  of  this  sense 
is  remarkable ;  for  one  thirty-three-millionth 
of  a  grain  of  musk  can  be  detected.  When 
an  odor  acts  on  a  nerve  of  smell,  it  first 
stimulates  it;  but  if  the  influence  continues 
long,  the  stimulus  ceases  and  the  nerve 
ceases  to  distinguish  the  smell.  The 
strength  or  sensitiveness  of  the  sense  of 
smell  varies  with  different  animals.  In 
some  animals,  as  the  dog,  it  is  wonderfully 
developed,  but  in  man  it  often  demands 
confirmation  from  other  senses.  Flesh- 
eating  animals  are  more  sensitive  to  the 
odor  of  other  animals  than  are  animals  that 
live  on  vegetation;  and  these  are  more  sen- 
sitive than  those  to  the  odor  of  plants. 
Only  gaseous  or  vaporous  odors  are  recog- 
nized. Some  people  are  so  sensitive  to  odors 
that  roses,  new-mown  hay  or  goldenrod  in- 
flames the  passages  of  the  throat,  nose  and 
eyes,  causing  rose-fever  or  hay-fever. 

Smelt,  a  small  fish  closely  related  to  the 
salmon,  but  usually  placed  in  a  distinct 
family.  On  the  American  Atlantic  coast  two 
species,  one  more  northern  than  the  other, 
extend  from  the  Arctic  to  Virginia.  They 
are  each  about  12  inches  long  and  silvery 
in  color.  When  fresh,  they  have  an  odor 
resembling  cucumbers  and  are  highly 
prized  as  food.  Other  similar  forms  occur 
in  Europe  and  along  the  Pacific  coast  of 
the  United  States. 

Smiles,  Samuel,  a  Scottish  writer,  was 
born  at  Haddington  in  1812.  He  studied 
medicine  at  Edinburgh  and  practiced  at 
Haddington  and  at  Leeds,  finally  becoming 
editor  of  the  Leeds  Times.  Here  he  met 
George  Stephenson,  which  led  to  writing 
his  life  in  1857.  His  book,  Self-Help,  fol- 
lowed, and  at  once  was  a  success,  which  has 
continued,  the  sales  reaching  150,000  copies 
and  the  translations  being  made  in  17  lan- 
guages. Some  of  his  other  works  are  Char- 
acter, Thrift,  Duty,  Lives  of  the  Engineers, 
Men  of  Invention,  The  Huguenots  in  France, 
The  Huguenots  in  England  and  Industrial 
Biography.  He  died  at  London  on  April 
17,  1904. 

Smith,  Adam,  a  Scottish  philosopher,  was 
born  at  Kirkcaldy  in  Fifeshire,  on  June  5, 
172^.  He  studied  at  Glasgow  and  at  Ox- 
ford, and  was  made  professor  in  the  Univer- 
sity of  Glasgow.  He  published  his  Theory 
of  Moral  Sentiments  in  1759  and,  later,  a 
Dissertation  on  the  Origin  of  Languages, 
both  of  which  had  great  vogue  in  their 
day.  But  the  work  which  gives  him  his  rep- 
utation and  makes  him  the  tounder  of  the 
science  of  political  economy  was  his  In- 
quiry into  the  Nature  and  Causes  of  the 
Wealth  of  Nations,  published  in  1776.  ^  Its 
clear  style,  startling  doctrines  and  curious 
facts  made  it  popular  at  first;  but,  when 


it  was  seen  how  contrary  its  principles  were 
to  the  old  ideas  of  things,  it  was  vigorously 
opposed.  After  the  French  Revolution  and 
the  excitement  attending  it  had  passed  by, 
the  book  became  the  leader  of  a  great  host 
of  literary  works  based  upon  it.  Smith 
became  lord-rector  of  Glasgow  university 
in  1787,  and  died  at  Edinburgh,  July  17, 
1790.  Consult  Farrer's  Life  in  the  English 
Philosophers  Series  and  Haldane's  in  the 
Great  Writers  Series. 

Smith  College,  at  Northampton,  Mass., 
was  founded  in  1871  by  Miss  Sophia  Smith, 
of  Hatfield,  Mass.,  who  donated  about 
$365,000  for  the  purpose.  It  is  a  college 
for  women,  providing  courses  of  study  and 
facilities  for  education  equal  to  those  which 
are  afforded  in  the  best  colleges  for  young 
men.  It  stands  in  the  first  rank  among 
colleges  for  women.  It  has  a  faculty  or 
165  and  an  attendance  of  1,708  students, 
with  a  library  of  49,000  volumes. 

Smith,  Edmund  Kirby,  a  Confederate 
general,  was  born  at  St.  Augustine,  Fla., 
in  1824.  He  was  professor  at  West  Point 
and  a  major  in  the  United  States  army. 
In  the  Confederate  service  he  became 
lieutenant-general  in  1862  and  general  in 
1864.  He  was  made  commander  of  the 
trans-Mississippi  department  in  1863,  and 
so  managed  it  as  to  make  it  self-supporting. 
He  invested  Cincinnati  in  the  autumn  of 
1863,  but  withdrew  when  the  veterans  under 
Sigel  entered  the  city.  At  the  close  of  the 
war  his  forces  were  the  last  to  surrender. 
He  was  president  of  the  Atlantic  and 
Pacific  Telegraph  Company  from  1866  to 
1868,  chancellor  of  the  University  of  Nash- 
ville from  1870  to  1875,  and  afterwards 
professor  in  the  University  of  the  South 
at  Suwanee,  Tenn  He  died  there  on 
March  28,  1893 

Smith,  Francis  Hopkinson,  American 
artist  and  author,  was  born  at  Baltimore, 
Md.,  Oct.  23,  1838,  and  as  a  youth  studied, 
and  for  some  years  was  actively  engaged 
in,  mechanical  engineering.  In  the  lattei 
capacity  he  performed  considerable  work 
under  contract  for  the  United  States  gov- 
ernment. Mr.  Smith,  however,  made  his  chief 
reputation  as  a  water-color  painter,  among 
his  more  notable  pictures  being  In  Darlink 
Wood,  In  the  North  Woods  and  A  January 
Thaw.  In  literature  he  also  achieved  a 
wide  reputation,  as  well  as  an  illustrator. 
Among  his  works  are  Old  Lines  in  New 
Black  and  White;  A  White  Umbrella  in 
Mexico;  Colonel  Carter  of  Carter  smile;  Ameri- 
can Illustrators;  Venice;  Gondola  Days;  and 
many  more.  He  died  April  7,  1915. 

Smith,  Qold'win,  an  English  scholar  and 
writer,  was  born  at  Reading,  Aug.  13,  1823. 
He  studied  at  Eton  and  Oxford  and  was 
elected  a  fellow  of  University  College.  From 
1858  to  1866  he  was  professor  of  history  at 
Oxford.  During  the  Civil  War  in  the  United 
States  he  wrote  pamphlets  tn  support  el 
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the  north,  and  in  1864  lectured  m  the  United 
States.  He  was  appointed  professor  of  Eng- 
lish and  constitu- 
tional history  at 
Cornell  University 
in  1868.  Since  187 1 
he  has  lived  in  Can- 
ada, where  he  edited 
the  C  ana dian 
Monthly  and  found- 
ed and  edited  The 
Week  and  The  By' 
slander.  His  writ- 
ings, which  are 
marked  by  vigorous 
thought,  incisive 
i  and  brilliant  style, 
remarkable  powers 
'  of  compressingmuch 
into  little  space, 
great  lucidity  and 
high  interest,  embra.ce Irish  History;  Lectures 
on  the  Study  of  History;  Three  English 
Statesmen;  The  United  States  (1492-1871); 
The  United  Kingdom;  biographies  of  Garri- 
son, Cowper  and  Jane  Austen;  and  numerous 
other  works.  He  died  June  7,  1910. 

Smith,  Henry  Boynton,  an  American 
theologian,  was  born  at  Portland,  Me.,  in 
1815.  He  studied  at  Halle  and  at  Berlin, 
Germany,  after  finishing  his  theological 
studies  at  Andover  and  at  Bangor.  He 
was  a  professor  of  philosophy  at  Amherst 
College,  and  of  church-history  and,  later, 
of  theology  at  Union  Theological  Seminary 
in  New  York  City.  He  held  this  position 
20  years,  which,  Avith  translations  of  works 
on  church-history,  made  him  one  of  the 
first  theologians  of  the  Presbyterian  church. 
He  died  at  New  York,  Feb.  7,  1877. 

Smith,  Captain  John,  the  founder  of  Vir- 
ginia, was  born  in  Lincolnshire,  England, 
m  1580.  He  traveled  in  France  and  the 
Low  Countries,  and,  when  on  his  way  to 
join  the  Christian  army  fighting  against 
the  Turks  in  Hungary,  was  robbed  by  four 
adventurers.  He  joined  a  ship,  half  mer- 
chant and  half  pirate,  and  helped  to  capture 
a  Venetian  argosy.  He  distinguished  him- 
self in  the  service  of  Ferdinand,  Duke  of 
Austria;  was  next  sold  as  a  slave;  but 
escaped  and  traveled  through  Germany, 
France,  Spain  and  Morocco.  In  1605  he 
joined  an  expedition  of  three  vessels  and 
105  men,  to  found  a  colony  in  Virginia. 
On  the  way  out  he  was  accused,  by  the 
leaders,  of  a  conspiracy  to  make  himself 
king  of  Virginia  and  was  kept  a  prisoner 
on  the  voyage.  Jamestown  was  founded 
on  James  River  in  April,  1607.  Smith, 
after  being  tried  and  acquitted,  was  made 
a  member  of  the  council,  and  was  the 
real  head  of  the  colony,  saying  it  from 
destruction.  On  one  of  his  journeys  into 
the  country  for  corn  he  was  captured  by 
the  Indians  under  Powhatan,  their  chief, 
and  his  life  saved  by  Pocahontas,  the  chief's 


daughter.  The  story,  however,  has  been 
doubted  by  late  writers.  On  his  return 
to  Jamestown  he  found  the  colony  reduced 
to  about  40  men,  who  were  anxious  to 
return  to  England,  but  were  induced  by 
Smith  to  remain  until  others  arrived.  He 
explored  Chesapeake  Bay  in  two  voyages, 
traveling  about  3,000  miles  and  making  a 
map  of  the  country.  He  was  superseded 
in  1609  as  governor  by  Lord  Delaware, 
and  returned  to  England.  In  1614  he  ex- 
plored the  coasts  of  New  England,  making 
a  map  of  the  country,  which  he  presented 
to  Prince  Charles.  He  undertook  the 
founding  of  a  colony  in  New  England  in 
1615,  but  his  vessel  was  captured  by  a 
French  war-ship,  and  he  was  carried  to 
La  Rochelle.  After  his  escape  he  wrote 
an  account  of  his  voyages  to  New  England. 
He  also  wrote  General  Historie  of  Virginia, 
New  England  and  the  Summer  Isles  and  the 
True  Travels,  Adventures  and  Observations 
of  Captain  John  Smith.  Consult  Life  in 
Sparks'  "American  Biography."  He  died 
at  London,  June  21,  1631.  See  POCA- 
HONTAS. 

Smith,  Joseph,  Jr.     See  MORMONS. 

Smith,  Samuel  Francis,  an  American 
clergyman,  was  born  at  Boston,  Mass.,  in 
1808.  He  served  as  pastor  of  Baptist 
churches  in  Waterville,  Me.,  Newton  and 
Boston,  Mass.,  and  edited  The  Christian 
Review  and  other  Baptist  periodicals.  He 
is  known  as  the  author  of  several  hymns, 
but  especially  of  the  national  hymn,  My 
Country  'tis  of  Thee,  which  he  wrote  in 
1832,  while  a  theological  student  at  An- 
dover. A  Baptist  hymn-book  contains  27 
of  his  hymns.  He  died  on  Nov.  16,  1895. 
Dr.  Holmes  said  of  him:  "Fate  tried  to 
conceal  him  by  naming  him  Smith,  but 
he  shouted  a  song:  My  Country,  of  Thee." 

Smith,  Syd'ney,  an  English  author,  was 
born  at  Woodford,  Essex,  June  3,  1771. 
He  studied  at  Oxford  and  was  curate  at 
Netheravon  where  he  became  tutor  to  a 
young  man  intending  to  study  in  Germany, 
but  the  war  prevented  and  sent  them  to 
Edinburgh.  Here,  in  1802,  with  Jeffrey, 
Horner  and  Brougham  he  started  The 
Edinburgh  Review,  writing  18  articles  in  the 
first  four  numbers.  He  next  lived  six 
years  in  London,  where  he  made  his  mark 
as  a  lecturer  on  philosophy,  a  preacher  and 
a  brilliant  talker.  He  was  made  rector  of 
Combe  Florey  in  Somerset  and  a  prebendary 
at  St.  Paul's,  London.  He  wrote  65  arti- 
cles for  The  Edinburgh  Review;  Peter  Plym- 
ley's  Letters  in  favor  of  Catholic  emancipa- 
tion; and  letters  and  pamphlets  on  the 
ballot,  the  game-laws,  prison  abuses  etc. 
He  is  best  known,  however,  as  a  wit  and 
the  creator  of  "Mrs.  Partington."  He  died 
on  Feb.  22,  1845.  See  Life  by  Holland 
and  Reid's  Times  of  Sydney  Smith. 

Smith,  Sir  William,  an  English  classical 
scholar  and  for  many  years  editor  of  The 
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London  Quarterly  Review,  was  born  at  Lon- 
don  in    1812    and    died    on    Oct.    7,    1893. 
Mis  name  will  be  familiar  to  most  students 
by  his  many  compilations  —  chiefly  by  his 
Dictionary  of  Greets  and  Roman  Antiquities; 
Dictionary  of  Greek  and  Roman  Biography 
and   Mythology;   Greek    and    Roman    Geog- 
raphy; Latin-English  Dictionary;  Dictionary 
of  the  Bible;  Dictionary  of  Christian  Biog- 
raphy ;and  Dictionary  of  Christian  Antiquities. 
Smith,     William     Robertson,    a    distin- 
guished Scottish  divine,  biblical  scholar  and 
orientalist,  was  born 
at  Keig,  Aberdeen- 
shire,  Nov.  8,  1846, 
and    died    at    Cam- 
bridge,   England, 
March    31,    1894. 
Educated   at   Aber- 
deen University,  he 
studied  theology  at 
Edinburgh,  at  Bonn 
and  Gottingen,  and 
,  was  elected  to  the 
chair  of  Hebrew  and 
Old  Testament  ex- 
egesis  at    the    Free 
Church  College, 
WILLIAM  ROBERTSON  Aberdeen.        While 
here,  he  contributed 

articles  of  an  advanced  character  on  the 
Bible  for  the  Encyclopaedia  Britannica  ad- 
verse to  the  "standards"  of  the  Free 
Church,  which  provoked  much  controversy 
and  led  to  a  prosecution  for  heresy.  Owing 
to  a  skillful  and  powerful  defense  and  to 
the  spiead  of  broader  views  of  biblical 
criticism  and  of  the  latitude  allowed  a  writer 
on  questions  ot  interpretation,  the  trial  was 
inconclusive,  though  subsequently  (in  1881) 
he  was  removed  from  his  chair,  but  left 
with  its  emoluments.  This  occurred  in 
consequence  of  Professor  Smith's  later 
articles  for  the  Britannica  on  the  Hebrew 
language  and  literature.  During  his  suspen- 
sion he  traveled  in  Egypt  and  Arabia,  and 
on  his  return  he  became  associated  with 
Prof.  T.  Spencer  Baynes  in  the  editorship 
of  the  Britannica.  In  1883  he  became 
lecturer  on  Arabic  at  Cambridge  and  sub- 
sequently professor  at  that  university.  The 
works  of  this  fearless  investigator  and 
writer  embrace  The  Old  Testament  in  the 
Jewish  Church,  The  Prophets  of  Israel,  The 
Religion  of  the  Semites,  Fundamental  Insti- 
tutions, Kinship  and  Marriage  in  Early 
Arabia  and  Isaiah  for  Professor  Perowne's 
Cambridge*  Bible  for  Schools. 

Smith,  Sir  Will'iam  Sid'ney,  the  hero  of 
Acre,  was  born  at  Westminster,  England, 
July  21,  1764.  He  entered  the  navy  at  u, 
and  was  made  lieutenant  when  only  16  for 
his  courage  at  Cape  St.  Vincent.  From 
Constantinople  in  1798,  learning  that  Bona- 
parte was  about  to  attack  St.  Jean  D'Acre, 
Syria,  he  hastened  there  in  command  of  a 
squadron  He  captured  the  enemy's  vessels 


in  March,  1799,  and  held  the  town  until 
Napoleon  raised  the  siege,  leaving  his  guns 
behind.  His  death  occurred  at  Paris,  May 
26,  1840.  See  Life  by  Barrow. 

Smith'field  or  Smooth'field,  is  an  open 
space  of  nearly  six  acres  in  London,  Eng- 
land, and  has  for  centuries  been  used  as  a 
market  for  sheep,  horses,  cattle  and  hay. 
It  was  outside  the  city-walls,  'and  could  be 
used  for  jousts,  tournaments  and  execu- 
tions. The  well-known  Bartholomew  fair 
was  held  here;  Wallace  the  noble  Scotch 
patriot  was  executed  here  by  Edward  I; 
Wat  Tyler,  with  30,000  peasants,  here  met 
Richard  II  and  was  stabbed  by  the  mayor 
of  London.  It  is  best  known,  however,  as 
the  place  of  execution  of  the  long  line  of 
English  martyrs  from  1401  to  1612.  The 
cattle-market,  well-described  in  Oliver  Twist, 
was  closed  in  1855.  The  hay-market  still 
occupies  part  of  the  space,  but  the  center 
is  laid  out  as  a  garden  with  fountains. 

Smithso'nian  Institu'tion,  a  scientific  es- 
tablishment, which  was  organized  by  Con- 
gress in  1846  to  carry  into  effect  the  will  of 
James  Smithson,  an  Englishman,  born  in 
1765,  who  devoted  his  life  to  scientific  pur- 
suits and  bequeathed  his  estate  of  $515,169 
to  the  United  States,  to  found  "at  Wash- 
ington an  establishment  for  the  increase 
and  diffusion  of  knowledge."  The  original 
bequest  has,  through  subsequent  additions, 
reached  the  amount  of  $900,000,  to  the 
interest  upon  which  Congress  adds  an  annual 
appropriation  of  about  $20,000.  The  insti- 
tution is  governed  by  a  board  of  regents  ap- 
pointed by  the  government.  It  has  large 
and  beautiful  buildings,  filled  mainly  with 
the  national  collections.  The  principal 
work  of  the  institution  is  in  the  direction 
of  original  research,  Professor  Henry,  the 
first  secretary,  making  the  rule  that  nothing 
should  be  undertaken  by  it  which  could 
be  done  as  well  somewhere  else.  Its  library 
of  100,000  volumes  has  been  united  with  that 
of  Congress,  and  its  art-collection  was  trans- 
ferred to  Corcoran  Art-Gallery.  In  its  build- 
ings are  the  national  museum,  a  bureau 
of  ethnology  and  a  bureau  of  international 
exchange;  and  connected  with  it  are  a 
national  park  and  an  observatory.  It  pub- 
lishes Smithsonian  Contributions  to  Knowl- 
edge, Miscellaneous  Collections  and  ^  an 
annual  report.  It  carries  on  communica- 
tion between  the  library  and  scientific 
associations  in  Europe  and  America,  and 
has  a  vast  correspondence  with  all  parts  of 
the  world. 

Smoke,  the  vapoi  produced  by  burning 
any  substance,  usually  wood  or  coal.  The 
smoke  from  burning  wood  is  almost  color- 
less, and  consists  mainly  of  carbonic  acid 
and  water,  while  that  from  burning  bitu- 
minous coal  is  darker,  being  mixed  with 
an  oily  vapor  and  soot  01  finely  divided 
carbon.  The  more  perfect  the  combustion, 
the  less  smoke;  and  the  great  eftort  in  large; 
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cities  to  remove  the  smoky  atmosphere 
which  results  from  the  large  amount  of 
smoke  coming  from  factories,  foundries 
and  innumerable  fires  is  mainly  in  the  direc- 
tion of  perfecting  the  combustion  of  the 
coal  used.  If  coal  is  heated  in  a  close  ves- 
sel, the  oil,  tar  and  gas  formed  in  the  com- 
bustion are  all  driven  off  consumed,  leaving 
a  coke  which  burns  with  a  smokeless  flame, 
as  does  also  anthracite,  which  has  lost  the 
original  volatile  matter  of  the  coal  by 
natural  processes. 

Smoll'ett,  Tobias  George,  a  Scotch  his- 
torian and  novelist,  was  born  at  Dalquhurn, 
in  1721.  He  studied  medicine  and  served 
an  apprenticeship  with  a  doctor  and  apoth- 
ecary, afterwards  obtaining  a  medical  de- 
gree. He  went  to  London  in  1739  and  at- 
tempted to  stage  his  tragedy  of  The  Regicide, 
but  failed,  and  went  as  surgeon's  mate  on 
The  Cumberland,  which  took  part  in  the 
expedition  to  Carthagena  in  1741.  Both 
these  experiences  he  describes  in  Roderick 
Random.  His  first  publication  was  Advice, 
a  Satire,  in  1746.  Roderick  Random  ap- 
peared in  1748  without  his  name,  and  was 
a  great  success,  as  was  also  the  Adventures 
of  Peregrine  Pickle  in  1751.  His  History  of 
England  from  the  invasion  of  Julius  Caesar 
to  1748  was  begun  in  1756,  four  volumes  be- 
ing written  in  14  months.  The  continua- 
tion of  the  history,  bringing  it  down  to  1764, 
is  better  known  than  the  first  part,  form- 
ing the  continuation  of  Hume's  history. 
His  Travels  through  France  and  Italy  were 
written  after  a  two  years'  sojourn  on  the 
Continent.  In  Monte  Novo  near  Leghorn, 
Italy,  where  he  had  gone  for  his  health, 
Smollett  wrote  his  last  and  best  novel, 
Humphrey  Clinker,  which  was  published 
in  1771.  He  lived  only  long  enough  to  hear 
the  first  rumors  of  its  success,  dying  on  Oct. 
21,  1771.  See  Hannay's  Life  in  the  Great 
Writers  Series. 

Smuggling  is  bringing  goods  liable  to 
duty  into  a  country  without  payment  of  the 
government  dues;  it  also  is  the  evasion  of 
taxes  on  goods  by  illegal  or  secret  manu- 
facture. Smuggling  was  carried  on  largely 
in  early  times  in  England  and  on  the  Con- 
tinent, and  the  stories  of  the  adventures 
of  those  engaged  in  it  form  a  large  part  of 
old  romances,  as  in  Scott's  Guy  Mannering 
and  Redgauntlet,  Tea,  brandy,  silks  and 
tobacco  were  the  articles  brought  into  Eng- 
land by  smuggling,  at  one  period  half  the 
silks  sold  paying  no  duty  and  three  fourths 
of  the  tobacco  used  in  Ireland  escaping  the 
tax.  The  introduction  of  free  trade  in 
England  made  the  business  unprofitable. 
The  enormous  coast  of  the  United  States 
makes  the  evasion  of  custom-duties  easy, 
and  the  long  frontier  on  Canada  and  Mexico 
also  offers  opportunities  of  introducing  con- 
traband goods;  but  smuggling  is  carried  on 
largely  through  the  regular  channels  of 
trade  and  under  the  eyes  of  the  custom- 


house inspectors,  in  spite  of  very  careful 
watching  The  schemes  for  carrying  it 
on  are  innumerable,  women  being  especially 
skillful  in  their  evasions.  Goods  are  con- 
cealed about  the  person,  as  in  the  hair  and 
in  false  calves  on  the  legs,  in  canes  and 
secret  pockets  and  quilted  into  skirts  or 
vests.  Seizures  of  large  amounts  are  often 
made,  but  the  hope  of  success  and  the 
profits  of  one  successful  venture  keep  up 
the  practice.  The  illegal  manufacture  of 
spirits  has  been  carried  on  mainly  in  the 
mountainous  districts  of  the  south,  and  the 
adventures  of  the  revenue-officers  in  those 
regions  afford  considerable  material  for 
romance. 

Smut  (in  plants) ,  a  common  disease  of  the 
grains  of  many  cereals,  as  corn,  rye  etc., 
caused  by  the  presence  of  a  parasitic  fungus. 
See  ^ECIDIOMYCETES. 

Smyrna  (smer'na),  an  important  seaport 
in  Asiatic  Turkey,  at  the  head  of  the  Gulf  of 
Smyrna.  The  gulf  runs  inland  from  the 
-iEgean  Sea  for  46  miles.  The  city  climbs 
up  the  slopes  and  nestles  at  the  foot  of  a 
steep  hill,  on  the  summit  of  which  are  the 
ruins  of  the  ancient  Greek  Acropolis.  Its 
population  of  350,000  contains  a  large 
Turkish  element,  though  numerous  other 
races  are  represented.  It  has  manufactures 
of  carpets,  cotton  and  woolen  goods,  pottery, 
iron-foundries  and  machine-shops.  Its  im- 
portance, however,  is  from  its  commerce,  as 
it  has  the  largest  part  of  the  trade  of  Asia 
Minor  with  Europe.  It  exports  raisins, 
figs,  opium,  carpets,  sponges,  licorice,  olive- 
oil,  tobacco,  walnut-wood,  emery  and  poppy- 
seed;  and  imports  cloths,  timber,  iron,  but- 
ter, cheese,  petroleum,  glass  and  paper. 
There  is  a  fine  harbor,  which  is  entered  an- 
nually by  over  1,600  vessels.  Smyrna, 
originally  peopled  by  Greek  immigrants  to 
Asia  Minor,  became  Ionian  before  688 
B.C.,  and  was  one  of  the  great  trading-places 
of  the  east.  The  king  of  Lydia  destroyed 
it  in  630  B.  C.,  and  it  was  more  than  300 
years  before  it  was  rebuilt  on  a  new  site. 
ILider  the  Romans  it  regained  its  import- 
ance, though  rivaled  by  Byzantium,  to 
whose  emperors  it  belonged.  Destroyed 
by  Tamerlane  in  1402,  it  was  captured  by 
the  Turks  in  1424. 

Snail,  a  shelled  mollusk  belonging  to  the 
class  Gasteropoda.  The  land-snails  are 
widely  distributed  and  well-known.  They 
are  air-breathers,  and,  feeding  upon  vegeta- 
tion, do  much  injury  in  gardens.  The  ani- 
mal is  spirally  coiled  to  fit  into  its  shell. 
The  lower  part  of  the  body,  called  the  foot, 
can  be  protruded.  There  are  four  tentacles 
or  feelers  on  the  head,  which  can  be  short- 
ened or  extended  at  will.  The  longest  pair 
have  eyes  in  their  tips.  There  are  slender 
muscles  attached  to  the  apex  of  the  shell 
and  to  the  animal's  foot,  by  means  of  which 
the  animal  is  drawn  into  its  shell.  In  dry 
weather  or  in  winter  the  opening  is  often 
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closed  by  a  horny  structure,  called  the 
operculum.  There  are  an  immense  number 
of  land-snails  in  tropical  countries,  of  con- 
siderable size  and  bright  colors.  Some  are 
tree-climbers  and  secrete  a  thread  of  mucous 
substance,  by  means  of  which  the  body 
is  suspended  like  that  of  a  spider  by  its 
thread.  They  are  eaten  as  food,  especially 
in  Europe.  There  also  are  water-snails, 
some  of  which  come  to  the  surface  _to 
breathe  air,  while  others  are  provided  with 
gills.  The  common  garden-snail  has  135 
rows  of  105  teeth  each,  making  14,175  in  all. 

Snake  River,  the  largest  branch  of  the 
Columbia.  It  rises  among  the  Rocky  Moun- 
tains near  Wyoming,  and  in  crossing  south- 
ern Idaho  forms  Shoshone  Falls,  and  is  a 
part  of  the  northern  boundary  of  Idaho.  In 
southern  Washington,  as  Lewis  River,  it 
joins  the  Columbia,  having  made  a  journey 
of  1,050  miles.  It  is  navigable  for  only  160 
miles. 

Snakes,  the  largest  class  of  reptiles,  the 
representatives  having  an  elongated  body 
covered  with  scales.  They  have  no  limbs 
and  no  rudimentary  bones  representing  the 
shoulder-arch,  but  there  is  a  trace  of  the 
arch  of  the  hind  limbs.  They  move  by  push- 
ing the  edges  of  the  ventral  scales  against 
roughnesses,  but  can  make  no  headway  on 
a  smooth  surface.  The  bones  of  the  skull 
and  jaws  are  movable,  so  that  the  latter 
can  be  put  on  a  stretch,  which  enables  the 
snake  to  swallow  animals  larger  than  the 
normal  size  of  the  mouth  and  throat.  ^  Some 
possess  poison-fangs  with  which  their  prey 
is  killed,  while  others  coil  around  their  prey 
and  crush  it.  They  shed  their  skins  peri- 
odically, and  the  deserted  skins  are  often 
seen  in  fields  and  woods.  Some  live  entirely 
on  land,  though  most  snakes  swim  well, 
others  climb  trees,  and  in  the  Indian  Ocean 
are  snakes  living  habitually  in  the  water. 
Most  of  them  lay  eggs,  but  a  few,  including 
the  last-mentioned  ones,  bring  forth  their 
young  alive.  The  snakes  naturally  fall 
into  two  groups  —  the  nonpoisonous  and 
the  poisonous  ones.  There  are  about  700 
species  of  nonpoisonous  or  colubrine  snakes, 
which  are  found  in  nearly  all  parts  of  the 
world.  They  are  well-represented  in  the 
United  States,  and  include  such  familiar 
forms  as  garter-snakes,  blue  racers,  grass- 
snakes  and  blow-adders,  all  of  which  are 
harmless.  The  venomous  snakes  are  rep- 
resented in  the  United  States  by  the  rattle- 
snake family.  There  are  about  60  species 
in  this  family,  all  American  and  renowned 
for  their  venom.  Besides  rattlers  are  in- 
cluded the  copperhead  and  water-moccasin , 
the  latter  being  the  most  dangerous  of  our 
snakes.  The  anacondas,  boas  and  the  like 
are  powerful  nonpoisonous  snakes.  All 
snakes  are  more  abundant  in  warm  and 
tropical  countries.  India  is  noted  for  venom- 
ous snakes,  like  the  cobra,  and  the  annual 
number  of  deaths  from  snake-bites  there 


reaches  nearly  25,000.  See  BOA,  COBRA, 
COPPERHEAD,  MOCASSIN  and  RATTLESNAKE. 
Snipe,  a  common  name  for  a  number  of 
favorite  game-birds  belonging  to  a  group  of 
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shore-birds.  They  grade  into  the  sandpipers. 
There  are  about  100  species,  and  30  of 
these  visit  the  United  States  mainly  during 
migration.  A  number  of  snipes,  however, 
nest  within  the  United  States.  Among  the 
more  widely  known  forms  are  the  woodcock, 
Jack-snipe,  tip-up  and  Wilson's  snipe.  The 
jack-snipe  is  the  pectoral  sandpiper,  and 
the  tip-up  the  spotted  sandpiper.  The 
American  woodcock  is  about  1 1  inches  long, 
and  variegated  with  black,  brown,  gray 
and  russet  colors.  The  European  wood- 
cock is  similar,  but  considerably  larger. 
The  American  bird  frequents  low,  wet 
woods  and  in  the  autumn  visits  corn-fields 
and  wooded  hillsides.  They  probe  for  earth- 
worms with  their  long  bills,  making  holes 
in  clusters.  <  Wilson's  snipe  is  about  n  and 
one  fourth  inches  long,  and  is  a  favorite 
game-bird.  It  lives  in  fresh-water  marshes 
and  meadows.  The  tip-up  or  teter  snipe 
is  about  seven  and  one  half  inches  long, 
and  has  a  white  breast  spotted  with  black. 
The  jack-snipe  is  abundant  during  migra- 
tions. Snipes  also  abdund  in  the  Old  World. 
Snow  is  water  floating  in  the  atmosphere 
in  a  crystallized  state.  When  a  cloud  of 
water-vapor  reaches  a  temperature  below 
o°  C.,  the  process  of  freezing  begins;  and, 
if  the  air  be  calm,  the  crystals  thus  formed 
are  large  and  regular.  They  are  most  easily 
observed  by  collecting  them  on  a  piece  of 
black  velvet  and  examining  them  with  a 
lens.  In  the  accompanying  figure  are  shown 
the  forms  of  some  typical  crystals,  recently 
prepared  from  microphotographs  by  the 
United  States  Weather-Bureau.  The  white- 
ness  of  snow  results  from  the  total  reflec- 
tion of  light,  which  occurs,  sooner  or  later, 
when  a  ray  of  light  enters  any  considerable 
body  of  snow  from  any  direction.  By  the 
snow-line,  sometimes  called  limit  of  per- 
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petual  snow,  is  meant  the  height  above  the 
sea  at  which  snow  does  not  melt,  even  in 
the  hottest  summers.  This  elevation  varies 
greatly  with  latitude  and  with  local  circum- 
stances. In  general  it  diminishes  with  the 
latitude.  The  lower  the  latitude,  the  higher 
the  snow-line.  Snow  does  not,  however, 
collect  [to  an  indefinitely  great  depth,  even 
in  regions  which  lie  entirely  above  the 
snow-line;  for  the  pressure  soon  reaches  a 
point  where  the  snow  is  compressed  into  ice 
and  flows  off  as  a  glacier.  Consult  Tyndall's 


Forms  of  Water  (International  Scientific 
Series.) 

Snow'berry,  a  common  shrub,  native  of 
North  America,  belonging  to  the  honey- 
suckle family.  It  receives  its  name  from 
its  white,  waxy  berries,  which  remain  on 
the  bush  after  the  leaves  have  fallen  and 
make  it  an  ornamental  shrub. 

Snow'bird  or  Jun'co,  a  sparrow-like  bird 
very  common  in  the  United  States  during 
winter.  They  are  about  six  and  one  half 
inches  long,  with  the  upper  parts  slate-gray 
and  the  lower  parts  whitish.  They  are  often 
seen  in  flocks  of  ten  to  50  on  the  ground 
near  evergreens.  They  nest  north  of  New 
England. 

Snow-Bound,  a  poem  by  Whittier,  was 
written,  as  he  said,  "to  beguile  the  weari- 
ness of  the  sick-chamber.  It  was  pub- 
lished in  1866.  It  is  the  best  idyl  of  Amer- 
ican rural  life,  delicate,  spontaneous  and 
true  to  nature  and  life.  It  pictures  an 
old-fashioned  American  farm-home,  simple, 
frugal  and  devout.  A  warmth  of  affec- 
tionate memory  and  religious  faith  per- 
meates it;  the  lines  on  the  death  of  the 
poet's  sister  are  superb  in  beauty  and 
pathos.  The  incidents  of  household-life 
and  the  unity  and  interdependence  of  a 
New  England  rural  family  in  winter  are 
so  skillfully  portrayed  as  to  rank  the  poem 
with  The  Cottar's  Saturday  Night  and  The 
Deserted  Village. 

Snow'bunt'ing  or  Snow7 flake,  a  bird 
about  seven  inches  long,  nesting  in  the  far 
north  and,  in  winter,  visiting  the  United 
States  as  far  south  as  Ohio  River.  In  the 
breeding-season  they  are  pure  white,  with 
black  on  their  wings  and  tail  and  black 
feet  and  bill.  The  winter-plumage  changes, 
and  the  white  on  the  body  is  clouded  with 


clear,  warm  brown,  and  the  bill   becomes 
pale.    They  appear  in  flocks  on  the  ground 
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and  perch  on  fences,  but  rarely  on  trees 
With  the  snow-birds  they  belong  to  the 
finch  family. 

Snow'drop,  a  class  ot  plants  of  the  same 
order  as  the  amaryllis.  It  is  a  spring- 
flower,  with  a  white,  drooping  bell  which 
gives  its  name,  from  its  resemblance  to  a 
lady's  earrings,  or-  drops,  as  they  were 
called  in  the  1 6th  century.  The  root  —  a 
bulb  —  has  two  or  three  narrow  leaves  and 
a  long  stem  with  a  single  flower. 

Snow'shoes,  very  broad,  flat  shoes,  used 
in  cold  countries  for  walking  on  snow.  The 
broad  surface  keeps  the  foot  from  sinking 
into  the  snow.  The  snowshoe  worn  in 
Canada  is  shaped  somewhat  like  a  tennis- 
racket,  with  a  short  handle,  and  is  from 
three  to  five  feet  long  and  from  one  to 
two  wide.  It  is  a  wooden  frame  with  a 
leather  covering,  upon  which  the  foot  is 
fastened  by  thongs  The  Norwegian  snow- 
shoe,  called  ski,  is  a  wooden  runner,  about 
four  inches  wide  and  eight  feet  long,  turn- 
ing up  in  front. 

Soap  is  a  compound  of  soda  or  potash 
and  fat,  potash  making  a  soft  soap  and 
soda  a  hard  soap.  The  principal  fats  used 
are  tallow,  lard,  olive-oil  and  cocoanut-oil 
for  hard  soaps;  besides  these,  linseed-oil, 
fish-oil  and  castor-oil  are  used  in  soft  soaps. 
The  distinctive  property  of  soap  i?  its  power 
of  cleansing,  though  to  what  it  owes  this 
power  has  never  been  decided.  It  will  dis- 
solve in  water  and  in  alcohol,  and,  when 
shaken  in  water  forms  a  foam  or  lather. 
Soap  is  made  by  boiling  the  fat  or  oil  with 
a  solution  of  soda  or  potash,  the  length  of 
time  and  the  strength  of  the  solution  or 
lye  varying  with  the  kind  of  soap  Yellow 
soap  usually  contains  rosin  Toilet-soaps 
are  made  of  good  yellow  or  curd  soap,  the 
finest  being  subjected  to  a  process  called 
milling.  The  soap  is  cut  into  shavings, 
dried  a  little,  coloring  matter  and  perfumes 
added,  and  then  passed  between  granito 
rollers  and  afterward  pressed  into  bars, 
from  which  the  cakes  are  cut  and  stamped. 


BEAUTIFUL    HIGH    ALTITUDE    CRYSTAL. 


JEWELLED    CENTER. 


A    BEAUTIFULLY    ETCHED    CRYSTAL. 


FEATHERY   LOCAL    STORM    TYPE. 


LOW    ALTITUDE    TYPE. 


HIGH    AND    LOW    ALTITUDE   COMBINED. 


A    RARE    BEAUTIFULLY    ETCHED    CRYSTAL 


ELABORATELY    ETCHED    DESIGN. 


BEAUTIFUL   STAR-SHAPED   DESIGN. 


PRISM-LIKE    CRYSTAL    FROM    HIGH    ALTITUDE. 


COLD    HIGH    ALTITUDE. 


(SOLID    HIGH    ALTITUDE    CRYSTAL. 
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Transparent  soaps  are  made  by  dissolving 
common  soap  in  alcohol,  pouring  off  the 
solution  and  getting  rid  of  the  most  of  the 
alcohol  by  distillation.  Soap  improves  with 
age,  growing  harder  and  dissolving  more 
slowly. 

Soapstone.     See  TALC. 

Sobieski,  John.  See  JOHN  III  OF  PO- 
LAND. 

So'cialism  is  the  theory  that  society 
should  be  reconstructed.  The  state,  it 
holds,  should  own  all  property  except 
wages,  clothing,  food,  fuel  and  homes; 
direct  if  not  operate  all  industries;  and 
distribute  the  profits  to  all  citizens.  Social- 
ism is  neither  communism  nor  anarchy,  and 
does  not  oppose  religion  or  the  family, 
though  many  socialists  do.  It  originated 
in  1808,  its  founders  being  Fourier  and 
Saint-Simon  in  France,  Robert  Owen  in 
England  (1817)  and  Lassalle  and  Marx 
(1867)  in  Germany.  The  socialist  move- 
ments of  Saint-Simon,  Owen  and  Blanc 
collapsed  ita  1848,  but  "Christian  socialism" 
then  originated  in  England  with  Maurice, 
Ludlow  and  Kingsley,  the  famous  author 
of  Yeast,  Lassalle  (1863)  founded  demo- 
cratic socialism,  called  social  democracy, 
and  Marx  created  modern  socialism. 
Though  this  now  differs  as  to  details  and 
methods  from  his  extreme  views,  it  agrees 
on  the  whole  with  his  principles,  which 
are  these: 

Land  and  capital  are  the  sources  of  sub- 
sistence and  instruments  of  production. 
Labor  gives  them  value.  They  should  be- 
long, not  to  individuals,  but  to  society. 
Capitalists,  people  who  possess  wealth  but 
do  not  labor,  own  land  and  capital  and 
hire  labor.  The  laborer  must  live.  He 
has  only  his  labor  to  sell  for  his  support. 
So  he  is  not  free,  really,  but  a  kind  of  slave. 
Capitalists  pay  only  enough  to  support 
him  and  his  family,  the  future  laborers, 
but  take  the  value  that  he  gives  to  prop- 
erty and  products.  This  value  belongs  to 
the  laborer,  and  should  be  paid  to  him. 
The  state,  therefore,  ought  to  manage  all 
industries  and  distribute  their  profits. 
Socialism  claims  that  when  this  is  done, 
society  will  be  perfect,  prosperity  permanent 
and  universal.  It  is  gaining  ground  in  Europe 
and  Australasia.  It  aims  to  gain  control  of 
all  governments  by  peaceful  political  action. 
See  SYNDICALISM. 

Social'  Set'tlements.  A  social  settle- 
ment is  a  group  of  people  who  have  what 
is  commonly  called  education  and  social 
training  living  among  those  who  through 
poverty  have  less  of  those  things,  for  the 
purpose  of  learning  from  them  and  of  them, 
while  teaching  and  helping  in  whatever 
way  is  possible.  The  benefits  thus  con- 
ferred on  each  class  should  also  lead  to  the 
breaking  down  of  class-distinctions.  In- 
spired by  Kingsley,  Maurice  and  Ruskin, 
Arnold  Toynbee,  a  tutor  of  Oxford  Univer- 


sity, in  1875  founded  in  Whitechapel, 
London,  the  first  settlement.  After  a  few 
years  he  died,  but  in  1884  Toynbee  Hall 
was  established  in  that  part  of  London, 
where  he  had  worked.  In  1887  Stanton 
Coit,  who  had  written  The  Neighborhood 
Guild,  founded  a  club  of  that  name  in  New 
York  City,  which  embodied  Toynbee's 
plans.  In  1889  Hull  House,  the  most 
famous  of  our  social  settlements,  was 
established  in  Chicago  under  the  direction 
of  Jane  Adoams  and  Ellen  C.  Starr.  Since 
then  the  movement  has  spread  to  all  the 
chief  cities  of  this  country.  In  1907  two 
splendidly  equipped  buildings  were  dedi- 
cated to  this  purpose:  University  House 
in  Philadelphia  and  Pillsbury  Building  in 
Minneapolis,  bearing  witness  to  the  con- 
tinued life  of  the  idea.  There  were,  in 
1905,  more  than  115  settlements  in  the 
United  States,  of  which  30  were  in  New 
York  City,  15  in  Chicago,  14  in  Boston 
and  5  in  Philadelphia.  About  100,000 
people  were  connected  in  some  way  with 
the  work  of  these  settlements,  and  nearly 
that  number  were  registered  in  the  various 
classes  conducted  by  them.  In  England 
there  were  14  settlements  in  London  con- 
ducted by  and  for  men  and  the  same  num- 
ber for  the  benefit  of  women.  There  were 
about  50  in  Great  Britain.  There  are  a 
few  settlements  on  the  European  Continent 
and  in  the  colonies.  The  largest  settle- 
ments are  University  Settlement  in  New 
York  with  10,000  attending;  Hull  House 
with  6,or^.  <nd  Kingsley  House  in  Pitts- 
burg  with  o.uco.  In  America  the  activity 
of  the  \vomen  in  this  work  is  very  marked; 
in  England  the  university  men  have  led  the 
way,  but  recently  university  women  have 
done  much  work.  In  both  countries  it  is 
chiefly  college  students  or  graduates  who 
engage  in  settlement  work. 

The  work  centers  around  the  persons  of 
the  few  who  reside  in  the  settlement.  There 
always  are  many  nonresident  helpers.  The 
residents  usually  pay  all  their  own  expenses, 
except  in  the  case  of  one  or  two  officers. 
The  residents  visit  their  neighbors,  and 
help  with  comfort  and  advice,  but  do  not 
give  money,  as  a  rule.  In  the  evening  men 
and  women  gather  in  the  reading  and 
smoking  parlors,  and  amuse  themselves  in 
various  ways.  Debating  and  dramatic 
clubs  are  popular.  Of  importance  are  the 
organizations  conducted  by  the  members. 
So  far  as  possible  in  the  best  settlements 
the  management  is  given  over  to  such  or- 
ganizations, who  have  to  settle  many  prob- 
lems in  their  business  meetings.  Gym- 
nastics and  athletic  clubs  are  popular,  and 
sometimes  dancing  associations  among  the 
women.  There  are  many  lecture-courses 
and  musical  entertainments.  Evening 
classes  in  which  courses  of  study  may  be 
steadily  pursued  are  also  offered.  Special 
features  distinguish  some  settlements. 
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For  example,  dispensaries,  employment 
bureaus  and  legal  aid  societies,  bpecial 
investigations  have  been  conducted,  par- 
ticularly in  connection  with  Hull  House; 
for  example,  as  to  the  cause  of  an  epidemic 
disease;  and  the  results  have  proved  of 
much  value.  In  this  work  the  association 
with  university  courses  in  sociology  is  often 
of  service.  The  settlements  have  assisted 
the  juvenile  courts  now  being  established 
throughout  the  country.  In  all  things  the 
atmosphere  of  brotherhood  and  democracy 
is  to  displace  the  spirit  of  envy,  contempt 
and  condescension  and  fear  which  class- 
distinctions  tend  to  cause.  See  Emii  Muen- 
sterberg,  in  Charities  and  Commons,  Sept. 
14,  1907. 

Soci'ety  Islands,  a  group  in  Oceania  or 
the  eastern  Pacific  Ocean,  lying  to  the 
south  of  the  Hawaiian  group,  divided  into 
several  groups,  the  Tahiti  Islands  and  So- 
ciety Islands  proper  being  the  chief,  with 
the  Marquesas  Islands,  the  Leeward  Islands, 
the  Tuamotu  and  other  groups.  The  Tahiti 
and  adjoining  groups  belong  to  the  JPrench 
and  consist  of  a  number  of  islands.  They 
are  of  volcanic  origin  and  mountainous,  the 
loftiest  point  on  Tahiti  being  7,339  feet 
high.  These  islands  are  governed  by  a 
French  administrative  council  Their  area 
is  1,520  square  miles  and  their  population 
about  29,000,  mostly  Polynesians  —  all 
forming  a  homogeneous  colony.  They  have 
a  healthful  and  mild  climate  and  fertile 
soil,  producing  the  guava,  breadfruit, 
oranges,  lemons  and  other  tropical  fruits. 
The  chief  industries  are  the  preparation  of 
copra,  sugar  and  rum,  which,  with  vanilla 
and  mother-of-pearl,  form  [the  chief  ex- 
ports. Pigs,  dogs  and  rats  were  the  only 
animals  found  on  the  islands  when  dis- 
covered, but  all  domestic  animals  have 
since  been  introduced.  The  Spanish  and 
English  both  claim  the  discovery  of  the 
islands,  Captain  Cook  in  1760  giving  them 
their  name.  Through  the  labors  of  English 
missionaries  the  islands,  then  under  Queen 
Pomare,  were  Christianized  in  1815.  The 
efforts  of  French  Roman  Catholic  priests  to 
enter  the  country  brought  on  a  dispute 
with  England  and  the  final  establishment 
ot  the  French  authority  on  Tahiti.  Steamers 
connect  the  islands  with  San  Francisco  and 
New  Zealand.  Consult  Hort's  Tahiti  and 
Gaffarel's  Les  Colonies  Francoises. 

So'ciol'ogy.  The  first  writer  to  attempt 
a  special  differentiation  of  this  science  was 
the  French  philosopher,  Comte  (1789- 
1857).  He  conceived  that  the  phenomena 
of  social  intercourse  are  subject  to  natural 
laws  as  definite  and  unvarying  as  those  of 
physics  or  physiology.  The  study  of  these 
laws,  or  sociology,  he  regarded  as  the  goal 
of  scientific  research.  All  sciences  exist  to 
prepare  the  way  for  the.  sociologist.  Biology, 
the  science  of  life,  is  the  study  upon  which 
sociology,  in  his  view,  is  most  immediately 


dependent.  Comte  (q.  v.)  hoped  from  this  new 
science  to  discover  the  principles  that 
should  be  employed  in  regenerating  society. 
Theoretical  study  thus  led  to  immediate 

g'actice  in  a  Utopian  scheme  of  social  life, 
erbert  Spencer  (1820-1903),  the  English 
philosopher,  did  much  toward  making 
sociology  a  science.  With  him  the  biolog- 
ical conception  is  dominant,  and  his  two 
leading  principles  are  that  of  evolution 
(q.  v.)  and  the  notion  that  society  is  an 
organism,  the  evolution  of  which  involves 
the  progressive  differentiation  of  organs 
and  functions  and  their  integration  into  a 
harmonious  system.  Bastian,  the  German 
ethnologist,  endeavored  to  found  sociology 
upon  psychology.  He  studied  the  effect  of 
external  conditions  upon  the  mind,  and 
from  these  effects  deduced  the  explana- 
tion of  the  social  relations  devised  by  the 
intelligence  of  man. 

In  recent  times  sociology  has  developed 
into  a  recognized  science  with  regular 
departments  in  many  universities.  It  may 
be  divided  into  pure  and  applied  sociology. 
Pure  sociology  considers  the  general  laws 
governing  the  genesis  and  evolution  of 
society  and  the  effect  of  social  intercourse 
upon  the  character  of  the  individual.  It 
is  especially  dependent  upon  history,  an- 
thropology and  statistics  for  its  facts  and 
upon  psychology  for  its  explanations. 
From  history,  political  science  and  eco- 
nomics it  gets  an  account  of  the  institu- 
tional and  industrial  relations  that  prevail 
and  have  prevailed  since  civilization  be- 
came well-established.  From  anthropology 
it  gets  an  account  of  the  social  traits  of 
primitive  men  and  of  the  beginning  of 
morality,  law,  religion,  the  arts  and  institu- 
tions, the  family,  the  state  and  social  orders. 
From  psychology  it  gets  the  laws  of  social 
suggestion,  imitation  and  the  effects  of 
these  on  different  temperaments.  The 
most  important  authorities  on  imitation 
are  Tarde,  the  French  writer,  and  ].  M. 
Baldwin,  the  American  -psychologist. 
Tarde  regards  all  social  intercourse  as 
based  primarily  upon  imitation.  Inas- 
much, however,  as  each  individual  may 
strive  to  imitate  many  models,  the  result 
will  be  a  composite  in  which  some  models 
are  suppressed  and  others  fused  into  a 
new  product.  Meanwhile  the  uses  of  prac- 
tical life  will  continually  act  as  a  force 
determining  which  models  shall  be  pre- 
served and  which  shall  disappear.  The 
social  mind  is  a  product  of  certain  inherent 
powers  stirred  into  life  and  molded  by  the 
influence  of  imitation.  Baldwin  especially 
shows  how  the  intellectual  and  moral  life 
of  the  individual  is  awakened  and  given 
content  by  this  activity.  Le  Bon,  a  French 
writer,  sets  forth  the  peculiar  laws  that 
govern  the  action  of  the  individual  when 
in  a  crowd  and  the  effect  of  social  char- 
acteristics upon  the  operation  of  such 
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social  forces  as  imitation  and  suggestion. 
Prominent  present-day  sociologists,  while 
attaching  great  importance  to  imitation,  do 
not  by  any  means  make  it  account  for  all 
social  phenomena. 

Applied  sociology  does  not  to-day  con- 
cern itself  so  much  with  an  attempt  at  an 
Utopian  reconstruction  of  society  as  with 
the  best  policy  in  dealing  with  those  in 
whose  affairs  society,  either  for  its  own 
good  or  for  philanthropic  reasons,  feels 
called  upon  to  interfere.  Both  criminology 
and  philanthropy  are  becoming  important 
specialized  sciences,  and  a  distinct  School 
of  Philanthropy  now  exists  in  New  York 
City.  Consult  Giddings's  Elements  of  Sociol- 
ogy and  Henderson's  Dependents,  Defectives 
and  Delinquents. 

Socrates  (sok'ra-tez),  a  Greek  philosopher, 
was  probably  born  in  469  B.  C.,  near  Athens. 
His  father  was  a  sculptor,  and  he  is  said  to 
have  been  trained  in  the  same  art,  and  a 
statue  of  the  Graces  at  the  entrance  to  the 
Acropolis  was  thought  to  be  his  work.  He 
served  in  the  army  in  three  campaigns, 
where  his  bravery  and  endurance  were 
praised  by  his  friends.  In  406  B.  C.  he  was 
a  member  of  the  senate  of  500,  and  refused, 
at  risk  to  himself,  to  put  an  illegal  question 
to  vote.  He  was  snort  and  odd-looking1 
with  a  flat  nose,  thick  lips  and  prominent 
eyes.  He  practiced  plain  living  and  trained 
himself  to  be  indifferent  to  heat  and  cold, 
going  barefoot  and  wearing  the  same  cloth- 
ing the  year  round.  Xantippe,  his  wife,  has 
been  pictured  as  a  scold,  and  he  professed 
that  he  married  her  as  a  means  of  discipline. 
But  a  reformer  is  not  always  the  most 
pleasant  companion  and  the  habits  of 
Socrates  must  have  been  at  least  somewhat 
trying  to  an  orderly  woman. 

In  middle  life  he  devoted  himself  to  the 
career  that  has  made  his  name  forever 
famous.  He  established  no  school  and  did 
not  call  himself  a  teacher,  but  frequented 
the  public  walks,  the  gymnasia  for  bodily 
training,  the  schools  and  the  market  places, 
talking  with  any  one  that  addressed  him, 
in  the  hearing  of  the  bystanders.  He  had, 
strictly,  no  disciples,  though  some  persons 
made  a  habit  of  being  present  at  his  con- 
versations. As  Socrates  left  no  writings, 
it  is  from  Xenophon  and  Plato,  two  of  these 
friends  and  listeners,  that  we  have  the 
accounts  of  his  teachings,  though  in  Plato's 
writings  it  is  difficult  to  tell  what  part  of 
the  reported  conversations  are  the  words 
of  Socrates  and  what  part  Plato  himself 
put  into  his  mouth.  Socrates  believed 
that  he  had  a  special  religious  mission, 
having  learned  from  the  Delphic  oracle 
that  there  was  no  wiser  man  than  himself 
and  interpreting  it  to  mean  that  the 
highest  wisdom  was  to  be  conscious  of 
ignorance  and  that  it  was  his  duty,  by 
questioning  all  mten,  to  make  them  wise 
by  teaching  them  their  ignorance.  The 


subjects  of  his  conversations  were  human 
nature,  human  duties,  human  relations 
and  human  happiness,  as  being  the  most 
practical  and  necessary  to  man.  Cicero 
said:  "Socrates  called  down  philosophy 
from  the  heavens  to  earth  and  introduced 
it  into  the  cities  and  houses  of  men."  In 
399  B.  C.  an  indictment  was  laid  against 
Socrates  "for  not  worshiping  the  gods 
whom  the  city  worships  and  for  introducing 
new  divinities  of  his  own;  next,  for  cor- 
rupting the  youth."  Plato's  Apology  gives 
the  substance  of  his  defense,  a  vindication 
of  his  jvhole  life,  but  not  given  in  a  way  to 
conciliate  the  jury  of  over  500  Athenian 
citizens.  The  vote  of  condemnation  was 
carried  by  a  small  majority,  though  the 
sentence  of  death  by  poisoning  was  passed 
by  80  more  votes,  provoked  probably  by 
his  apparent  indifference  to  their  judgment. 
The  execution  of  the  sentence  was  delayed 
30  days.  Socrates,  refusing  to  escape  as 
his  friends  urged  him  to  do,  spent  his  last 
day  in  discoursing  on  the  immortality  of 
the  soul.  In  the  evening  he  drank  the 
hemlock,  and,  still  talking  to  his  friends, 
calmly  watched  the  poison  doing  its  ap- 
pointed work.  "Such  was  the  end,"  says 
Phaedo.  "of  our  friend,  whom  I  may  truly 
call  the  wisest,  justest  and  best  of  all  the 
men  I  have  ever  known."  Consult  Zeller's 
History  of  Greek  Philosophy.  See  PHILOSO- 
PHY, PLATO  and  XENOPHON. 

So'da  is  a  compound  of  sodium  and 
oxygen,  the  oxide  of  sodium,  sometimes 
called  i  mineral  alkali.  With  acids  it  forms 
what  are  known  as  soda-salts.  The  soda  of 
commerce  is  one  of  these  salts,  a  compound  of 
soda  and  carbonic  acid,  and  is  called  sodium- 
carbonate,  carbonate  of  soda  or  sal-soda. 
It  is  in  large  crystals,  which  dissolve  in 
water  and  turn  to  powder  in  the  air.  It  is 
sometimes  found  as  a  white  powder  on  the 
top  of  the  ground  on  the  alkali-plains  of 
the  west  and  also  in  the  nitrate  lakes  of 
Hungary  and  Austria  and  in  springs  in 
Iceland  and  North  America.  It  is  manu- 
factured largely  from  sea-salt,  and  has  been 
obtained  from  the  ashes  of  sea-plants.  It 
is  used  in  washing  and  in  making  Soap. 
The  soda  used  in  cooking  is  usually  the 
bicarbonate  of  soda.  It  is  prepared  by 
adding  carbonic-acid  gas  to  the  carbonate 
of  soda  in  different  ways,  sometimes  mak- 
ing a  solution  of  the  soda  and  saturating 
it  with  the  gas;  or  by  sending  a  current 
of  the  gas  over  the  crystals  of  soda;  or  by  a 
chemical  process  which  takes  place  when 
common  salt,  carbon-dioxide  and  am- 
monia are  brought  together.  Caustic  soda 
is  made  by  mixing  milk  of  lime,  which  is 
slaked  lime  stirred  up  with  water,  with  a 
solution  of  carbonate  of  soda,  filtering  and 
•evaporating  the  liquid  to  dryness.  This 
is  used  in  soap-making  and  in  many  chemical 
industries.  There  are  many  other  sodium 
or  soda  salts,  as  the  sulphate,  called  Glauber's 
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salts,  the  phosphate,  the  nitrate  and  soldium- 
chloride  or  common  salt  (q.  v.). 

Sodium  (so'  dl-um)  is  a  metal  very  much 
like  potassium,  of  a  bluish-white  color,  and 
burning  with  a  yellow  flame.  The  com- 
pounds of  sodium  are  the  only  form  in 
which  it  is  found  in  nature,  as  borax  soda- 
felspar  and,  especially,  chloride  of  sodium, 
which  is  common  salt. 

Sod'om  and  Gomor'rah,  two  cities  men- 
tioned in  the  Bible  and  thought  to  be  on 
the  southern  shore  of  the  Dead  Sea.  The 
Scripture  account  represents  them  as  being 
destroyed  by  a  shower  of  fire  for  the  great 
wickedness  of  these  cities,  and  the  popular 
belief  has  assumed  that  the  waters  of  the 
Dead  Sea  cover  their  sites. 

Sofia  (sd'fe-yd),  the  capital  of.  Bulgaria 
since  1878,  stands  in  a  valley  of  the  Bal- 
kans. It  has  been  improved  since  1891, 
the  old  Turkish  city  with  its  tumbledown 
houses  and  crooked  streets  being  replaced 
by  new  French  houses,  wide  boulevards, 
fine  public  buildings  and  electric  lights. 
Railroads  connect  it  with  Vienna,  Constan- 
tinople and  Belgrade.  It  is  the  seat  of  the 
National  University,  which  supports  three 
faculties  of  49  professors  and  lecturers  and 
has  about  800  students.  The  city  also  has 
a  free  library.  Its  trade  is  mainly  in  corn, 
hides  and  wheat.  Its  hot  mineral  springs 
have  been  celebrated  for  centuries.  Sofia 
was  known  as  Serdica  by  the  Romans,  and 
was  the  seat  of  a  famous  council  in  343. 
It  belonged  to  the  Bulgarians  from  the 
9th  century  until  1382,  when  it  was  cap- 
tured by  the  Turks.  In  1878  it  was  occu- 
pied by  Russia.  Population  102,769. 

Soils,  the  different  forms  of  earth  on  "the 
surface  of  the  rocks,  formed  by  the  break- 
ing down  or  weathering  of  rocks.  The  soils 
will  vary  with  the  minerals  in  the  rocks, 
the  principle  ones  being  quartz,  felspar, 
clays,  mica  and  limestone.  When  the  soil 
is  made  from  the  rocks  in  their  original 
position,  they  are  called  sedimentary;  but 
if  formed  from  rocks  above  them  and  car- 
ried to  them,  they  are  known  as  transported 
soils.  When  the  soil  is  carried  by  glaciers, 
it  forms  drift  soils;  when  carried  by  running 
water,  it  is  known  as  alluvial  sou.  They 
are  also  known  as  clays,  loams,  etc.  Plants 
also  make  soil  by  their  decay.  So  do  ani- 
mals, especially  earthworms  (g.  v.).  A 
mixed  soil  or  loam  is  usually  better  than 
a  clay  or  a  sandy  soil.  The  plants  grown 
in  the  soil  take  from  it  from  200  to  600 
pounds  per  acre  yearly  of  the  minerals 
found  in  it,  and  the  passage  of  water  through 
it  also  carries  away  other  quantities,  so 
that,  where  crops  are  removed,  the  soil 
would  gradually  lose  its  power  of  support- 
ing plant  life,  were  it  not  enriched.  This 
is  done  naturally  by  the  gradual  decom- 
position of  the  minerals  composing  the  soil, 
and  also  by  the  artificial  process  of  applying 
manures  and  other  fertilizers.  Another 


mode  of  overcoming  the  difficulty  to  some 
extent  is  by  changing  the  crops  grown,  as 
different  kinds  of  crops  take  up  the  ingre- 
dients of  the  soil  in  different  proportions. 
Agricultural  scientists  are  constantly  study- 
ing soils.  See  AGRICULTURE,  FERTILIZERS, 
MANURE  and  NITROGEN-GATHERING  CROPS. 
Consult  the  Department  of  Agriculture  Ex- 
periment-Station's Bulletin  io6\  the  Soil- 
Bureau's  Publications;  the  Weather  Bureau's 
Bulletins  j,  4  and  5;  Frea.n :  Soils;  King : 
The  Soil;  Roberts :  Fertility  of  Land;  and 
Shaler:  Origin  of  Soils  (in  U.  S.  Geological 
Survey's  iztk  Annual  Re  fort,  1890-1,  Vol. 
One,  pp.  213-45). 

Sokoto  (so'ko-to)  is  a  Sudanese  province 
of  Northern  Nigeria  in  Central  Africa.  It 
lies  between  Bornu  on  the  east,  Gandu  on 
the  west,  Benue  River  on  the  south  and  the 
Sahara  on  the  north,  and  has  an  area  of 
200,000  square  miles  and  a  population  of 
possibly  12,000,000.  The  Fulahs  are  the 
ruling  race,  the  Hausas  and  other  Negro 
tribes  the  subject  population.  The  sultan 
in  1885  put  his  kingdom  under  British  pro- 
tection, granted  the  Niger  Company  a 
monopoly  of  trade,  and  afterward  received 
a  resident.  The  country  is  fertile  and  well- 
watered,  and  has  extensive  deposits  of 
excellent  iron.  The  people  are  intelligent, 
industrious  and  peaceful,  good  farmers, 
great  traders  and  manufacturers  of  iron- 
work, muslin  and  shoes.  Sokoto  the  capi- 
tal is  a  city  of  80,000,  and  is  well-built  in 
the  Moorish  style. 

So'lar  Mi'croscope,  a  modified  form  of 
magic-lantern,  not  much  used  now  that 
gas-lanterns  and  electric  lanterns  have  be- 
come so  easily  available.  The  only  essential 
difference  between  the  solar  microscope 
and  the  ordinary  magic-lantern  is  that  in 
the  former  a  beam  of  sunlight,  reflected  from 
a  heliostat  or  porti-lumiere,  is  employed 
instead  of  oil,  gas  or  the  electric  arc  for 
illuminating  the  slide. 

Solar  Sys'tem  a  term  used  in  astronomy 
to  include  the  sun,  planets,  satellites  of 
planets,  asteroids  and  any  "captured" 
bodies,  as  possibly  periodic  comets.  See 
ASTEROID,  ASTRONOMY,  MOON,  PLANET  and 
SUN. 

Sol'emn  League  and  Covenant,  The,  was 
a  contract  entered  into  by  the  General  As- 
sembly of  the  Church  of  Scotland  and  the 
Commissioners  from  the  English  Parliament 
in  1643  to  secure  uniformity  of  doctrine, 
worship  and  discipline  throughout  Scotland, 
England  and  Ireland  "according  to  the 
word  of  God  and  the  example  of  the  best 
reformed .  churches. "  By  this  agreement 
the  Scotch  army  came  to  the  aid  of  Parlia- 
ment in  its  war  against  Charles  I.  On  the 
other  hand,  Presbyterianism  was  intro- 
duced into  England  and  Ireland.  Royal- 
ist successes  had  made  Scotch  aid  indis 
pensable.  So  the  covenant  was  signed  by 
members  of  the  House  of  Commons  and 
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Assembly  divines  who  took  oath  "to  labor 
for  the  preservation  of  reformed  religion  in 
the  church  of  Scotland  and  the  reforma- 
tion of  religion  in  the  kingdoms  of  England 
and  Ireland."  It  formed  a  bond  of  union 
between  England  and  Scotland  during  the 
war,  but  was  abjured  in  both  countries 
by  act  of  Parliament  in  1662. 

Soldier's  Homes  in  the  U.  S.  These  com- 
prise the  National  Soldier's  Home  in  Wash- 
ington, D.  C.,  for  the  maintenance  of  dis- 
charged soldiers  and  pensioners  of  the  regu- 
lar army,  where  they  are  lodged,  fed  and 
clothed  without  personal  cost,  and  also  if 
sick,  medical  attendance.  The  inmates 
who  to-day  number  about  1,250,  are  sub- 
ject, as  army  soldiers,  to  the  rules  and 
articles  of  war.  Another  institution,  simi- 
larly conducted  and  with  like  object,  is 
the  National  Home  for  Disabled  Volunteer 
Soldiers  (including  sailors),  with  head- 
quarters at  New  York  City  and  branches  at 
ten  other  cities  and  towns,  whose  aggregate 
members  cared  for  number  about  30,000. 
Besides  these  there  are  state  homes  for  the 
same  class  in  about  30  states  of  the  Union, 
the  state  and  town  location  of  each  insti- 
tution being  found  in  current  issues  of  The 
World  Almanac  and  other  year-books. 

Solferino  (sol'fer-e'no),  a  village  of  north- 
ern Italy,  19  miles  from  Mantua.  It  stands 
on  a  hill  with  a  high  tower,  called  The 
Spy  of  Italy,  from  which  can  be  seen  the 
whole  plain  of  Lombardy.  It  is  noted  as 
the  scene  of  the  defeat  of  the  Austrian 
forces  by  the  French  and  Sardinians,  June 
24,  1859.  The  battle  lasted  16  hours,  the 
Sardinians  being  commanded  by  Victor 
Emmanuel,  the  French  by  Napoleon  III 
and  the  Austrian  forces  by  Emperor  Francis 
Joseph.  The  Austrian  loss  was  20,000,  and 
that  of  the  allied  troops  18,000.  On  June 
24,  1870,  the  bones  of  the  dead  were  col- 
lected in  the  presence  of  representatives  of 
France,  Italy  and  Austria,  and  buried  in 
three  great  sepulchers.  Population  1,350. 

Sol'omon,  the  third  king  of  Israel,  the  son 
and  successor  of  David.  He  reigned  40 
years,  993-953  B.  C.,  and  was  famous  for 
wisdom  as  well  as  for  his  splendid  court. 
His  father  left  a  large  army  and  a  full 
treasury,  which  he  used  in  keeping  peace 
with  the  neighboring  nations  and  in  build- 
ing fine  palaces  arid  the  temple,  the  chief 
glory  of  his  reign.  He  extended  trade, 
sending  out  fleets  and  caravans  which 
brought  back  gold,  gems  and  precious 
woods  from  Ophir  and  horses  for  his  chariots 
from  Egypt.  His  great  wealth,  however, 
came  from  heavy  taxation,  and  he  built 
altars  for  the  idols  worshiped  by  nis  heatnen 
wives,  which  caused  the  nation  after  his  death 
to  revolt  against  his  son  and  ended  in  the 
division  of  the  kingdom.  The  writings  that 
bear  his  name  are  the  Proverbs,  Ecclesiastes 
and  the  Song  of  Songs,  though  Ecclesiastes 
probably  belongs  to  a  much  later  period. 


Solomon's  Seal,  a  species  of  plants  of  the 
lily-family-  and  related  to  the  asparagus. 
The  plant  grows  from  one  to  four  feet 
high,  with  broad  green  leaves,  without 
stems,  and  drooping,  greenish  flowers,  fol- 
lowed by  small  black  or  blue  berries.  It 
is  found  wild  in  many  parts  of  North 
America  and  in  Europe. 

So'lon,  the  ancient  Greek  lawgiver  and 
one  of  The  Seven  Wise  Men,  was  born 
about  638  B.  C.  Though  tracing  his  descent 
from  the  royal  family  of  Attica,  he  had 
to  resort  to  trade  to  restore  the  wealth  his 
father  had  squandered.  He  was  known  as 
a  writer  of  verses,  one  of  his  finest  elegies 
having  been  quoted  by  Demosthenes  and 
several  quotations  being  found  in  a  work 
of  Aristotle's.  The  beginning  of  his  political 
career  was  the  Megarian  War.  The  Athe- 
nians had  several  times  failed  in  their  efforts 
to  capture  Salamis,  and  had,  on  pain  of 
death,  forbidden  any  citizen  to  renew  the 
attempt.  Solon,  by  feigning  madness, 
aroused  the  people  by  his  poem,  and  war 
was  declared,  with  Solon  in  command,  who 
succeeded  in  winning  Salamis  for  Athens. 
He  was  made  archon  or  chief  ruler  in  504, 
when  the  country  was  in  danger  of  a  con- 
flict between  the  nobility  and  the  peasants, 
The  constitution  of  Athens,  such  as  had 
never  existed  before,  was  the  great  work 
of  Solon,  and  made  property  and  not  birth 
the  title  to  citizenship,  the  aim  being  to 
give  the  lower  classes  some  control  of  the 
law.  The  laws  of  Draco  were  repealed  ex- 
cept those  against  murder;  no  man  could 
be  imprisoned  for  debt;  a  limit  was  placed 
on  the  ownership  of  land;  and  laws  against 
luxury  in  food  and  dress  were  made.  These 
laws,  written  on  pieces  of  wood,  were  pre- 
served in  the  Acropolis  and  the  people 
bound  themselves  by  oath  to  observe  them 
for  ten  years.  Solon  traveled  then  in 
Cyprus,  Asia  Minor  and  Egypt,  meeting 
Croesus,  king  of  Lydia,  whom  he  offended 
by  his  answer  to  his  question  "Who  was 
the  happiest  man  in  the  world?"  Solon 
replied  that  it  was  Tellos,  an  Athenian  who 
had  died  for  his  country.  Croesus  asked  the 
question  again,  thinking  to  hear  his  own 
name  in  answer  as  the  possessor  of  great 
wealth,  but  Solon  gave  the  place  to  two 
Argive  youths  whom  the  gods  permitted 
to  die  in  their  sleep  as  a  reward  for  an  act 
of  kindness.  (See  CRCESUS).  His  last  years 
were  passed  at  Athens,  where  he  unsuccess- 
fully opposed  the  usurpation  of  Pisistratus, 
his  kinsman.  He  died  about  558  B.  C., 
leaving  a  command  that  his  ashes  be 
scattered  over  the  "lovely  isle"  of  Salamis. 
Consult  Histories  of  Greece  by  Grote,  Cwrtius 
and  Cox. 

Sol'way  Firth  is  an  inlet  of  the  Irish  Sea, 
lying  between  England  and  Scotland.  It 
is  36  miles  long  and  receives  the  waters 
of  the  Derwent  and  Eden  on  the  English 
side  and  of  the  Esk,  Dee  and  Annan  on 
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the  Scottish  side.  Near  Annan  the  Firth 
is  crossed  by  a  railway  bridge  5,880  feet 
long,  which,  built  in  1866-69,  was  almost 
destroyed  by  floating  ice  in  1881.  The 
scenery  of  the  region  is  painted  by  Scott 
in  Reagauntlet  and  Guy  Mannering. 

Solyman  (sol'i-man)  or  Suleiman  (soo'la- 
mdn')  I,  called  The  Magnificent,  was  the  great- 
est of  the  Turkish  sultans.  He  was  born  in 
1490,  and  succeeded  Selim  I,  his  father.  He 
made  many  reforms  in  the  internal  govern- 
ment of  his  empire  and  was  known  as  a 
patron  of  learning  and  of  arts.  Abroad,  he 
began  by  extorting  in  1521  the  tribute 
refused  by  the  king  of  Hungary  and  by 
overcoming  the  Knights  of  St.  John  at 
Rhodes,  after  a  siege  of  six  months  and 
the  loss  of  nearly  100,000  men.  At  the 
battle  of  Mohacs,  in  August,  1526,  he 
destroyed  the  Hungarian  army,  killing  King 
Louis,  and,  marching  on,  captured  Buda 
and  Pesth.  In  1529  he  drove  Ferdinand  of 
Austria  out  of  Buda,  losing  40,000  soldiers 
in  a  vain  attack  on  Vienna.  He  conquered 
large  portions  of  Armenia  and  Persia  and 
the  whole  of  northern  Africa  except  Morocco. 
A  truce,  made  in  1562,  finally  left  Hun- 
gary and  Transylvania  to  Solyman.  He 
died  in  1565,  while  besieging  a  small  fortress 
in  Hungary. 

Somaliland  (so-ma'le-land)  is  a  peninsula 
on  the  eastern  coast  of  Africa  that  extends 
from  the  Strait  of  Bab-el-Mandeb  to  the 
Equator.  It  borders  the  Gulf  of  Aden  and 
the  Indian  Ocean,  has  an  area  of  197,000 
square  miles  with  a  population  of  800,000, 
and  is  divided  into  Abyssinian  territory 
and  British,  French  and  Italian  protect- 
orates. Abyssinia  and  England  each 
possess  considerable  portions,  but  Italy 
controls  far  the  largest  area,  while  France 
has  but  a  small  section.  Game  abounds, 
and  some  parts  of  the  country  produce 
cacti,  grasses  and  palms,  but  the  territory 
is  arid  and  generally  barren.  The  inhab- 
itants are  Mohammedans  and  of  difficult 
disposition.  They  live  by  their  herds  of 
camels,  cattle,  goats  and  horses  and  by 
a  trade  in  coffee,  frankincense,  myrrh, 
ostrich-feathers  and  salt. 

BRITISH  SOMALILAND  lies  along  the  Gulf 
of  Aden  between  French  Somaliland  and 
Italian  Somaliland.  When  Egyptian  con- 
trol ceased  in  1884,  it  became  a  British 
possession.  Its  area  is  68,000  square 
miles;  population  300,000  Muslim  nomads, 
except  on  the  coast  where  considerable 
towns  have  arisen  since  1884;  and  chief 
city  Berbera  with  30,000  inhabitants  in 
the  trading-season.  The  annual  fair  deals 
in  cotton-goods,  dates  and  rice.  The  ex- 
ports include  cattle,  gum,  hides,  ostrich- 
feathers,  sheep  and  skins  Transport  is  by 
camels,  there  being  no  porters.  The  pro- 
tectorate is  governed  by  a  commissioner  of 
the  British  colonial  office 

FRENCH    SOMALILAND,     which    now    in- 


cludes the  olaei  colony  of  Obok,  extends 
from  Eritrea  to  British  Somaliland.  Abys- 
sinia lies  behind  it,  the  Gulf  of  Aden  in 
front.  Its  area  is  12,000  square  miles,  its 
population  50,000.  The  coast  is  arid,  but 
the  interior  contains  fertile  areas.  The 
capital  is  Jibutil,  with  11,000  inhabitants, 
500  being  Europeans.  France  is  develop- 
ing the  region  rapidly,  Jibutil  having  be- 
come an  important  shipping-station.  A 
railway  connects  it  with  Dire  Dawah,  the 
station  for  Harar  in  Abyssinia.  The  coun- 
try has  scarcely  any  industries,  but  coastal 
fisheries  and  inland  trade  make  consider- 
able commerce.  The  chief  exports  are 
ivory,  wax,  coffee  and  living  animals;  the 
principal  imports  food,  drink,  tobacco,  cot- 
tons, silks  and  Mocha  coffee.  Affairs  are 
administered  by  a  governor  and  council. 

ITALIAN  SOMALILAND  extends  from  Brit- 
ish Somaliland  down  to  British  East  Africa. 
Stretching  1,000  miles  from  north  to  south 
and  extending  200  miles  inland  to  Abys- 
sinia, it  covers  100,000  square  miles  and 
claims  400,000  inhabitants.  Lying  along 
the  Gulf  of  Aden  and  the  Indian  Ocean,  it 
occupies  the  extreme  east  or  'horn"  of 
Africa  and  ends  in  Cape  Guardafui.  It  is 
but  slightly  known,  but  the  bulk  of  the 
land  seems  arid  though  there  are  several 
fertile  river-valleys.  Arabs  inhabit  the 
coast,  Somals,  Gallas  and  other  races  the 
interior.  The  chief  towns  on  the  coast  are 
Mogadishu  and  Obbia.  The  protectorate 
by  Italy  dates  from  1889,  and  it  grew  in 
1892,  1901  and  1905.  The  country  is 
administered  by  the  Italian  government, 
which  in  1905  gave  some  territory  off  the 
Aden  coast  to  "the  mad  mullah,"  a  Muslim 
fanatic  who  had  for  years  troubled  British 
Somaliland. 

Som''erset,  Lady  Henry  (Isabel),  a 
daughter  of  the  Earl  of  Somers,  is  a  social 
and  temperance  reformer.  Born  in  1851, 
she  married  in  1873.  She  is  the  founder 
of  a  rural  colony  for  female  inebriates  at 
Duxhurst,  Surrey  She  is  well-known  as 
a  lecturer  in  the  United  States;  has  written 
for  periodicals;  is  the  editor  of  The  Women's 
Signal;  and  has  been  president  of  the 
National  British  Women's  Temperance  As- 
sociation. She  is  the  author  of  Studies  in 
Black  and  White,  A  Book  for  Children  and 
Our  Village-Life. 

Som'erville,  Mary  (Fairfax),  a  Scotch 
scientist,  was  born  at  Jedburgh,  Dec.  26, 
1780.  An  algebraic  sum  in  a  magazine  of 
fashions  first  interested  her  in  the  study 
of  mathematics,  in  which  she  afterwards 
became  famous.  Her  first  husband,  Cap- 
tain Greicf,  was  Russian  consul  in  London, 
where  she  lived  for  two  years  until  his 
death.  The  six  years  before  her  marriage 
with  Dr.  William  Somerville  she  spent  in 
study  at  Edinburgh.  Going  back  to  Lon- 
don in  1812,  she  attracted  attention  by 
experiments  on  the  violet  rays  of  the  solar 
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spectrum,  the  results  being  published  in 
the  Philosophical  Transactions  of  1826. 
Lord  Brougham  asked  her  to  put  Laplace's 
Celestial  Mechanics  into  popular  form,  which 
she  did,  publishing  her  book  under  the 
title  of  Mechanism  of  the.  Heavens  in  1830. 
(See  LAPLACE.)  She  was  granted  a  pension 
in  1835  and  made  a  member  of  the  Royal 
Astronomical  Society  of  England  _  and  of 
many  foreign  societies.  She  was  in  favor 
of  "woman's  rights"  and  woman  suffrage. 
When  91  she  spent  five  hours  a  day  in 
mathematical  studies.  Other  works  pub- 
lished by  her  are  Connection  of  the  Physical 
Sciences,  Physical  Geography  and  Molecular 
and  Microscopic  Science.  She  died  at 
Naples,  Nov.  29,  1872,  having  lived  in 
Italy  for  many  years.  Consult  Life  by  her 
daughter. 

Som'erville,  Mass.,  is  a  suburb  of  Boston 
about  two  miles  from  the  state-house._  It 
manufactures  flour,  leather,  iron  and  bricks, 
and  has  slaughter-houses,  bleaching-works, 
iron-foundries  and  many  fine  residences. 
Population,  85,000. 

Son' net,  The.  We  owe  the  sonnet,  in  its 
structure  and  design,  to  Italy.  Since  Shake- 
speare and  the  early  English  sonneteers,  Sir 
Thomas  Wyatt,  the  earl  of  Surrey  and  Ed- 
mund Spenser,  to  Wordsworth,  Cowper, 
Byron,  Keats,  Shelley  and  the  modern 
English  and  American  bards,  the  sonnet 
has  always  had  a  peculiar  fascination  for 
poets  of  the  first  class.  The  Italian  sonnet 
was  written  in  its  perfection  by  Dante, 
Petrarch  and  Tasso;  and,  though  the  form 
of  the  Petrarchan  sonnet  has  been  closely 
followed  by  English  poets,  the  Shake- 
spearean form  has  been  its  keen  rival  —  both 
dominating  other  rime*  arrangements  of 
this  artistic,  poetic  form  of  14  rimed  or 
partially  rimed  verse.  "The  Italian  sonnet 
consisted  of  14  lines,  divided  into  two  groups 
of  eight  and  six  lines  respectively;  the  first 
eight  (called  the  octave)  having  only  two 
rimes  between  them — the  first,  fourth, 
fifth  and  eighth  lines  being  in  one  rime, 
and  the  second,  third,  sixth  and  seventh 
being  in  the  other.  There  then  was  a  pause 
in  the  sense,  and  the  six  concluding  lines 
(called  the  sestette)  had  two  rimes  between 
them,  those  rimes  generally  alternating  in 
the  most  finished  specimens.  In  this  form 
of  sonnet  Wyatt  and  Surrey  wrote;  but 
since  then  the  only  fixed  rule  in  regard  to 
the  English  sonnet  has  been  that  it  should 
consist  of  14  lines.  The  great  English  mas- 
ters of  this  form  of  verse  have  all  differed 
in  their  arrangement  of  the  rimes.  Spenser 
divides  the  14  lines  thus:  The  first  and 
third  lines  rime  one  way;  the  second,  fourth, 
fifth  and  seventh  another;  the  sixth,  eighth, 
ninth  and  eleventh  another;  and  the  tenth 
and  tweltth  another,  the  last  two  lines  form- 


*  Webster  gives  rime,  not  rhymCj  as  etymologi- 
cally  preferable  and  as  again  coming  into  use. 


ing  a  couplet  with  another  rime.  Shake- 
speare's sonnets  consist  simply  of  three 
quatrains  and  a  couplet,  the  rimes  being 
seven  in  number.  In  Milton's  sonnets  there 
is  the  classic  division  into  octave  and  sestette, 
the  former  being  properly  carried  out,  but 
the  latter  being  fitted  with  three  rimes  — 
the  ninth  and  twelfth,  tenth  and  thirteenth 
and  eleventh  and  fourteenth  riming  to- 
gether." Wordsworth  admittedly  is  the 
greatest  of  English  modern  sonneteers, 
some  of  his  sonnets,  for  exalted  feeling  as 
well  as  for  felicity  of  fancy  and  of  diction  — 
as  those  dedicated  to  liberty  and  his  ecclesi- 
astical sonnets  —  including  not  only  some 
of  the  finest  things  he  ever  wrote  but  some 
of  the  finest  that  were  ever  written.  Here 
is  one  —  in  its  design  an  apology  for  and 
commendation  of  the  sonnet : 

"Scorn  not  the  sonnet;  critic,  you  have  frowned 
Mindless  of  its  just  honors;    with  this  key 
Shakespeare  unlocked  his  heart;  the  melody 
Of  this  small  lute  gave  ease  to  Petrarch's  wound; 
A  thousand  times  this  pipe  did  Tasso  sound; 
Vlth  it  Camoens  soothed  an  exile's  grief; 
The  sonnet  glittered  a  gay  myrtle  leaf 
Amid  the  cypress  with  which  Dante  crowned 
His  visionary  brow;  a  glowworm  lamp 
It  cheered  mild  Spenser,  called  from  Faery-land 
To  struggle  through  dark  ways;  and  when  a  damp 
Fell  round  the  path  of  Milton,  in  his  hand 
The  thing  became  a  trumpet,  whence  he  blew 
Soul-animating  strains  —  alas,  too  few!" 

Sons  of  Lib'erty  is  the  title  taken  by  an 
organization  first  formed  to  oppose  Gren- 
yille's  stamp-act  of  1764.  It  was  strongest 
in  New  York  and  Connecticut.  This 
association  was  active  in  promoting  the 
separation  of  the  American  colonies  from 
Great  Britain.  In  Georgia  the  Liberty 
Boys  drove  out  the  royal  governor;  and 
in  all  the  states  they  helped  to  overawe 
the  loyalists.  The  Sons  of  Liberty  incor- 
porated about  1790  or  1800  with  the  Tam- 
many Society. 

Sontag  (zon'tdg),  Henrietta,  Countess 
Rossi,  a  German  singer,  was  born  at  Ko- 
blenz, Prussia,  Jan.  3,  1806.  She  appeared 
on  the  stage  when  only  six;  studied  music 
at  Prague;  and  appeared  there  at  15.  She 
rose  to  the  first  rank  of  European  singers 
in  her  brilliant  career  at  Vienna,  Berlin  and 
Paris.  After  her  marriage  with  Count  Rossi, 
an  Italian  nobleman,  in  1828  she  left  the 
stage,  but  appeared  again  in  1849  on  account 
of  pecuniary  troubles.  She  made  a  suc- 
cessful tour  in  the  United  States,  and  died 
at  Vera  Cruz,  Mexico,  June  18,  1854. 

Sophocles  (sof  o-klez) ,  an  Athenian  poet, 
was  born  in  496  B.  C.  At  16  he  was  chosen 
to  lead  the  chorus  of  youths  who  celebrated 
the  naval  victory  of  Salamis.  At  28,  in 
a  dramatic  contest,  he  was  awarded  the 
prize  which  had  been  given  to  ^Eschylus 
for  many  years.  Only  seven  of  his  many 
dramas  are  preserved,  but  these  place  him 
at  the  head  of  the  Greek  dramatists.  The 
probable  order  in  which  they  appeared  is 
Ajax;  Antigone;  Electro,  (Edipus  the  King; 
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Trachinian  Women;  Philoctetes;  and  (Edipus 
at  Coloneus.  Antigone^  one  of  the  earliest 
dramas,  produced  in  440.  gained  the  prize 
and  so  pleased  the  Athenians  that  he  was 
made  commander  with  Pericles  in  the 
Samian  War.  There  are  only  fragments 
and  titles  of  the  other  plays.  He  is  said  to 
have  been  beautiful  in  person,  a  fine  musician 
and  athlete  and  a  ready  wit.  His  death  has 
been  attributed  to  losing  his  breath  in 
prolonging  his  voice  in  a  public  reading  of 
Antigone;  or  to  excess  of  ipv  at  a  dramatic 
victory;  but  without  sufficient  authority. 
He  died  in  405  B.  C.  Consult  Sophocles  in 
Green's  "Classical  Writers,"  by  Campbell 
and  Lectures  by  Schlegel.  See  ^ESCHYLUS, 
DRAMA  and  EURIPIDES. 

Sorbonne  (sdr-b5nf),  the  earliest  and  most 
famous  of  the  colleges  of  the  University  of 
Paris  in  the  middle  ages.  It  was  founded  in 
1253  by  Robert  of  Sorbon,  and  was  the 
first  institution  connected  with  the  univer- 
sity that  was  intended  as  a  place  of  living  as 
well  as  of  study,  as  before  this  the  great 
crowd  of  students  of  the  university  had 
found  lodgings  wherever  they  could.  It 
was  devoted  to  the  study  of  theology,  and 
the  life  was  monastic,  the  students  calling 
themselves  "the  poor  masters  of  the  Sor- 
bonne." It  soon  became  celebrated  as  the 
first  theological  school  in  Europe,  its  de- 
cision on  disputed  points  was  accepted  as 
decisive,  and  it  drew  its  scholars  from  all 
Europe.  But  when  the  new  learning  found 
its  way  into  France  at  the  beginning  of  the 
1 6th  century,  the  Sorbonne,  though  it  had 
led  to  the  introduction  of  printing  in  France, 
opposed  all  reform  either  in  study  or  religion 
and  lost  its  position.  Its  property  was  con- 
fiscated in  the  Revolution  in  1792,  but  the 
Sorbonne  was  revived  under  Napoleon  in 
1808,  and  was  made  the  seat  of  the  three 
departments  of  the  University  of  France, — • 
theology,  science  and  literature.  New  build- 
ings were  erected  in  1884,  the  largest  theater 
seating  3,000. 

Soredia  (so-re'di-a)  (in  plants),  minute 
granules  which  appear  on  the  surface  of 
many  lichens,  making  them  appear  powdery. 
Soredia  are  scattered  by  the  wind  and  form 
new  lichens.  Each  one  consists  of  a  few 
alga-cells  invested  by  some  fungus  filaments. 
See  LICHENS. 

Sorel  (so-rel'),  Can.,  county-seat  of  Riche- 
lieu County,  Quebec,  lies  on  the  St.  Law- 
rence at  the  mouth  of  Richelieu  River, 
taking  its  name  from  a  captain  of  the  Carig- 
nan-Salieres  regiment,  who  built  a  fort  on 
this  site  in  1665.  It  has  7,057  inhabitants, 
engaged  in  trade  with  the  surrounding  coun- 
try and  in  its  shipyards  and  foundries. 

Sorghum  (sdrgum),  a  plant  belonging 
to  the  grass  family,  whose  original  home  is 
thought  to  have  been  the  interior  of  Africa, 
but  jt  has  not  yet  been  found  growing  wild 
there.  It  is  nearly  related  to  the  sugar- 
cane, and  has  been  cultivated  from  the  most 


ancient  times.  It  is  extensively  cultivated 
in  this  country  for  the  production  of  sof- 
ghum-rnolassee,  and  n  large  amount  of 
sugar  is  also  manufactured  as  an  incidental 
product.  As  a  source  of  sugar,  however,  it 
does  not  compete  with  sugar-cane  and  the 
sugar-beet.  See  SUGAR. 

Sorus  (so'riis)  (in  plants),  a  definite  group 
of  sporangia,  as  in  the  ferns,  in  connection 
with  which  the  term  is  chiefly  used.  See 
FILICALES. 

Sothern  (stith'ern),  Edward  Askew,  an 
American  actor,  was  born  at  Liverpool,  Eng- 
land, April  i,  1826.  His  first  appearances 
on  the  stage  in  England  and  the  United 
States  were  not  particularly  successful,  until 
in  1858  he  assumed  the  character  of  Lord 
Dundreary  in  the  comedy  of  Our  American 
Cousins,  which  was  made  so  rich  and  enter- 
taining by  Sothern's  acting  that  it  became 
famous,  the  comedy  running  140  nights  in 
New  York  and  nearly  500  in  London,  and 
being  again  and  again  repeated  at  other 
times.  His  most  successful  character  next 
to  Dundreary  was  David  Garrick,  both 
characters  making  his  name  famous.  He 
died  at  London,  Jan.  21,  1881.  Consult 
Pemberton's  Memoir. 

Soulanges  (soo'lanzW)  Canal,  Can.,  ex- 
tends from  Cascade  Point  to  Coteau  Land- 
ing, overcoming  the  Cascade  Rapids,  Cedar 
Rapids  and  Coteau  Rapids.  From  the 
head  of  the  Lachine  to  the  foot  of  the  Sou- 
langes the  distance  is  16  miles.  Its  length 
is  14  miles.  It  has  five  locks,  280  by  45 
feet.  The  total  rise  or  lockage  is  84  feet. 
It  is  100  feet  wide  at  the  bottom  and  164 
at  water-surface.  The  depth  of  water  on 
the  sills  is  15  feet.  See  LACHINE. 

Soult  (soolt),  Nicholas  Jean  de  Dieu, 
marshal  of  France,  was  born  at  St.  Amans- 
la-Bastide,  March  29,  1769.  He  enlisted 
as  a  private  and  was  six  years  in  reaching 
the  rank  of  sergeant,  but  then  rose  rapidly. 
He  was  from  1794  to  1799  in  constant  ser- 
vice in  Germany  and  on  the  French  frontier. 
He  served  in  command  of  a  division  under 
Masse"na  in  his  Swiss  and  Italian  cam- 
paigns. In  1802  Napoleon  made  him  one 
of  four  consular  guards,  and  in  1804  a  mar- 
shal. He  decided  the  battle  of  Austerlitz 
by  piercing  the  Russian  center,  and  was  in 
the  Prussian  and  the  Russian  campaign.  He 
drove  the  British  out  of  Spain  and  held  Portu- 
gal until  driven  out  hi  turn  by  Wellington.  As 
commander  in  Spain  he  gained  a  victory  at 
Ocana  in  1809,  and  subdued  Andalusia. 
Failing  to  enlist  Joseph  Bonaparte  in  his 
plans,  he  asked  to  be  relieved  of  his  com- 
mand, but  was  sent  back  by  Napoleon,  after 
the  battle  of  Vittoria,  as  the  only  com- 
mander who  could  turn  back  the  tide  of 
disaster  and  successfully  meet  the  strategy 
of  Wellington  with  his  own  brilliant  tactics. 
He  became  a  royalist,  when  Napoleon  had 
abdicated,  but  went  back  to  him  on  his 
return  from  Elba.  He  was  banished  after 
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Waterloo,  but  in  a  few  years  was  restored 
to  his  former  honors.  In  1838,  at  the 
crowning  of  Queen  Victoria,  he  was  sent  as 
an  ambassador  to  England  and  warmly 
welcomed  by  Wellington,  his  old  opponent. 
His  last  honor  was  the  title  of  Marshal  Gen- 
eral of  France.  He  died  on  Nov.  26,  1851. 
Consult  Napier's  History  of  the  Peninsular 
War. 

Sound.  See  ACOUSTICS. 
Sound,  The,  a  strait  which  forms  the  pas- 
sage from  the  North  Sea  to  the  Baltic.  It 
is  50  miles  long,  and  lies  between  Sweden 
and  the  Island  ot  Zealand.  From  the  isth 
century  until  1857  all  vessels  passing  through 
The  Sound,  with  a  few  exceptions,  paid 
toll.  By  the  treaty  of  March  14,  1857, 
these  Sound  duties  were  abolished,  about 
$16,000,000  being  paid  to  Denmark,  which 
agreed  to  keep  up  the  lighthouses  on  the 
coast.  Nelson  forced  the  passage  in  spite 
of  its  strong  defenses  in  1801. 

Sound'ing  is  measuring  the  depth  of  the 
sea.  It  has  been  done  from  the  earliest 
times  by  a  rope,  marked  off  into  fathoms, 
with  a  leaden  weight  attached.  The  diffi- 
culty was  that  there  was  no  certainty  that 
the  weight  had  reached  the  bottom.  In 
1854  a  new  method  was  tried  by  which  the 
weight  or  sinker  would  be  removed  from 
the  line  when  it  struck  the  bottom.  Wire- 
rope  is  usually  used  for  deep-sea  soundings. 
Magellan  tried  to  find  the  depth  of  the 
Pacific  in  his  first  voyage  around  the 
world,  and,  when  he  could  not  find  the  bot- 
tom at  200  fathoms,  concluded  that  he  had 
crossed  the  deepest  part  of  the  ocean.  In 
1818  Sir  John  Ross  found  the  depth  of  the 
Arctic  seas  to  be  1,050  fathoms;  in  the 
Antarctic  Ocean  he  reached  2,425  fathoms, 
and  twice,  with  4,000  fathoms  of  line,  no 
bottom  was  reached.  Consult  Sigsbee's 
Deep-Sea  Sounding  and  Dredging. 

Sousa  (soo'za),  John  Philip,  American  or- 
chestra-conductor and  band-leader,  was  born 
at  Washington, 
D.  C.,  in  1854,  and 
early  manifested 
musical  talent  and 
proclivities  toward 
the  orchestra  i  n 
theaters  as  well 
as  familiarity  with 
the  life  of  a  circus 
musician.  Even 
at  1 7  he  was  a  band 
conductor  and  one 
of  the  first  violin 
players  in  an  opera 
troupe.  From 
1880  to  1892  he  was  band-leader  of  the 
United  States  Marine  Corps,  and  since 
director  of  his  own  well-known  band.  He 
has  composed  many  orchestral  pieces, 
marches,  songs,  waltzes  etc.,  with  light 
operas,  as  El  Capitan,  The  Bride  Elect 
(libretto  and  music)  and  The  CharUtan. 
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Among  his  other  compositions,  many  of 
which  have  become  very  popular,  are 
Sheridan's  Ride,  The  Liberty-Bell,  The  High- 
School  Cadets  etc. 

South  African  Republic.  See  TRANS- 
VAAL. 

South  Amer'ica.     See  AMERICA. 

South  Australia.     See  AUSTRALIA. 

Southampton  (suth-h&mp'tiiri),  an  impor- 
tant seaport  in  England,  79  miles  south- 
west of  London.  There  are  remains  of  the 
town-walls,  built  in  the  i4th  century,  and 
four  of  the  seven  gates.  The  oldest  church, 
St.  Michael's,  shows  the  Norman  architec- 
ture, and  God's  House,  dating  from  the 
1 2th  century,  is  one  of  the  earliest  hos- 
pitals in  England.  There  are  large  docks, 
a  new  one  covering  18  acres  being  built  in 
1890.  There  is  a  large  cattle-trade  with 
Spain  and  Portugal,  and  shipbuilding  is 
extensively  carried  on.  Southampton, 
called  in  the  Saxon  Chronicle  Suth  Ham- 
tune,  was  founded  by  the  Anglo-Saxons. 
It  was  burned  by  the  French,  Spanish,  and 
Genoese  fleets  in  1338.  The  White  Star 
steamships  to  the  United  States  sail  from 
Southampton.  Population  119,745.  Con- 
sult Davies  History  oj  Southampton. 

South  Bend,  Ind.,  county-seat  of  Saint 
Joseph  County,  on  the  St  Joseph  River, 
86  miles  southeast  of  Chicago  The  Roman 
Catholic  University  of  Notre  Dame  (q.  v.), 
the  largest  Catholic  school  in  the  west,  is  a 
short  distance  north;  there  are  fine  build- 
ings, a  library  and  a  Gothic  church  with 
the  famous  Chimes  of  Notre  Dame,  13 
full  collegiate  courses  of  study  and  1,000 
students.  There  are  ten  wagon  and  car- 
riage works,  the  most  extensive  being  the 
great  Studebaker-  wagon  and  carriage 
works  covering  nearly  xoo  acres.  The  Oliver 
plow- works  occupy  43  acres,  and  there  are 
manufactories  of  agricultural  implements, 
besides  automobiles,  steel-ranges,  sheet- 
iron  products,  watches,  knit-underwear, 
furniture,  paper,  woolens  and  flour  All 
told,  the  city  contains  over  300  factories. 
South  Bend  has  32  churches,  admirable 
public  and  parochial  schools,  commercial 
schools,  a  teacher's  training-school,  a  con- 
servatory of  music  and  a  public  library. 
Population  53.684- 

South  Beth'Iehem,  Pa.,  on  Lehigh  River, 
opposite  Bethlehem,  is  the  principal  Moia- 
vian  town  in  America,  founded  in  1745- 
South  Bethlehem  has  factories  of  steel, 
zinc,  boilers  and  shovels.  It  is  the  site  of 
Lehigh  University,  founded  in  1865  by 
Judge  Packer,  who  gave  115  acres  of  land 
and  $2.500,000.  The  fine  buildings  stand 
on  a  terrace  on  South  Mountain,  and  in- 
clude a  fine  gymnasium,  observatory,  sev- 
eral fine  laboratories  and  a  beautiful  Gothic 
library-building.  Population  19,973. 

South'bridge,  Mass.,  a  town  in  Worcester 
County  on  Quinnebaug  River,  21  miles 
from  Worcester.  The  settlement  was  made 
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about  1730,  and  incorporated  in  1816.  Its 
chief  manufacturing  establishments  are 
woolen  and  cotton  mills,  shuttle-works, 
optical  instruments,  printing  and  knife 
works.  The  town  has  good  public  and 
parochial  schools,  a  high  school,  a  fine 
library,  several  churches  and  a  Y.  M.  C.  A. 
building.  Southbridge  is  on  a  branch  of 
the  New  York,  New  Haven  and  Hartford 
railroad.  Population  12,592. 

South  Car'oli'na,  one  of  the  original 
states  of  the  American  Union,  popularly 
known  as  the  Palmetto  State,  lies  between 
North  Carolina  on  the  north,  North  Caro- 
lina and  the  Atlantic  on  the  east,  the  At- 
lantic and  Georgia  on  the  south  and  Georgia 
on  the  west.  It  is  shaped  like  a  triangle. 
Its  area  is  33,393  square  miles,  and  there 
are  41  counties.  Population  1,634,340. 
The  capital  is  Columbia  and  the  largest  cities 
in  order  of  population,  are  Charleston,  Spar- 
tansburg  and  Greenville. 

Surface.  The  state  consists  of  two  dis- 
tinct belts,  the  coastal  plain  and  the  Pied- 
mont plateau,  and  is  naturally  divided  into 
sections  known  locally  as  low  country  and 
up-country.  These  sections  are  separated 
by  high  sand-hills  parallel  to  the  coast  and 
the  mountains,  forming  the  head  of  navi- 
gation on  all  the  principal  rivers.  The 
coastal  plain  itself  is  what  is  called  a  belted 
coastal  plain,  being  divided  according  to 
form,  soil  and  vegetation  into  four  belts 

Earallel  to  the  shore  line:  The  coastal 
elt;  the  lower  pine-belt;  the  upper  piiie- 
belt;  and  the  hill-belt.  Above  the  sand- 
hills are  the  Piedmont  region,  which 
stretches  to  the  foot  of  the  mountains, 
and  the  Alpine  region,  which  begins  at 
the  foot-hills  of  the  Appalachian  Moun- 
tains and  occupies  the  northwest  corner. 
The  Alpine  region  ranges  from  900  to  3 ,000 
feet  in  altitude.  Mount  Pinnacle  in  Pickens 
County,  the  highest  point  in  the  state,  is 
3,436  feet  above  sea  level. 

Rivers.  The  main  river-systems  are  the 
Pedee,  the  Santee  and  the  Savannah. 
These  rise  in  the  Appalachian  region  of 
North  Carolina,  and  are  navigable  to  the 
falls'  line.  Between  the  Santee  and  the 
Savannah  system  are  the  minor  river- 
systems,  which  include  Ashley,  Cooper, 
Edisto  and  Combahee  Rivers.  The  Ashley 
and  Cooper,  which  are  arms  of  the  sea 
rather  than  rivers,  unite  in  forming  Charles- 
ton harbor. 

Climate.  The  climate  is  equable  and 
healthful,  except  in  swampy  portions  near 
the  coast.  The  summer's  heat  is  tempered 
by  the  influence  of  the  mountains  in  the 
northwest  and  by  the  sea-breezes  in  the 
southeast.  The  mean  annual  temperature 
is  63°  P.  The  annual  rainfall  is  48.70 
inches.  The  mountains  in  the  higher  part 
of  the  state  are  pleasant  summer-resorts, 
while  the  dry,  bracing  atmosphere  and  the 
long-leaf  pine-forests  of  the  sand-hills  make 


that  section  an  ideal  winter-home  for  in- 
valids and  pleasure-seekers. 

Resources.  The  field  and  forest  products 
are  more  varied,  perhaps,  than  those  of 
any  other  state.  There  is  a  variety  of 
climate  from  the  coast,  where  the  sea  is 
tempered  by  the  Gulf-Stream,  to  the  moun- 
tains, where  it  is  too  cold  for  cotton  to 
mature.  The  products  range  from  oranges, 
lemons  and  grape-fruit  to  rye,  barley  and 
wheat;  the  forest-trees  from  the  palmettoes, 
cypress  and  magnolias  to  the  ash,  white 
pines  and  hemlocks.  South  Carolina  leads 
the  world  in  the  yield  of  corn  per  acre, 
as  demonstrated  in  world-contests;  in  the 
yield  of  upland  cotton  per  acre;  in  the  quality 
of  sea-island  cotton;  and  in  the  quality  of 
rice.  South  Carolina  has  the  only  successful 
tea-gardens  in  America.  In  cotton-manufac- 
turing it  is  exceeded  only  by  Massachusetts 
and  North  Carolina.  In  volume  of  cotton 
crop  it  ranks  fouith,  the  annual  yield  being 
over  1,100,000  bales.  South  Carolina  was 
among  the  leading  states  in  rice  production 
but  is  now  surpassed  by  Texas  and  Louisi- 
ana. The  soils  of  the  Piedmont  Plateau 
regions  are  disintegrated  granite  and  gneiss. 
In  the  level  portions  of  the  Plateau  the 
granite  has,  in  the  course  of  the  ages,  crumbled 
into  a  mixture  of  sand  and  clay  of  a  greyish 
color,  giving  way  on  the  hills,  through  which 
the  rivers  flow,  to  a  reddish  clay,  out  of 
which  the  sand  has  been  washed  into  the 
soil  of  the  Coastal  Plain,  leaving  it  heavy. 
While  in  the  upper  section  of  the  Coastal 
Plain  the  proportion  of  sand  in  the  soil  is 
too  great  for  fertility.  Lower  down,  where 
a  larger  admixture  of  finer  material  has 
been  washed  into  it  by  the  streams  falling 
from  the  Plateau,  it  is  more  productive. 

Manufacture.  The  forests  of  yellow  pine, 
the  products  of  the  cotton  fields  and  the 
rich  beds  of  phosphates — the  remains  of 
prehistoric  monsters — have  furnished  the 
basis  for  the  leading  industries  of  the  state — 
lumbering,  the  manufacture  of  planing  mill 
products,  including  sash  doors  and  blinds, 
hosiery  and  knit  goods,  cotton-seed  oil  and 
cake  and  cotton  goods,  including  plain  cloths 
for  printing  or  converting,  brown  or  bleached 
sheetings  or  shirtings,  twills  and  sateens, 
and  the  production  of  fertilizers.  The  manu- 
facture of  cotton  goods  is,  however,  by  far 
the  most  important  industry. 

Minerals.  There  are  two  valuable  gold- 
mines in  operation,  and  several  undevel- 
oped gold  mines.  Rich  deposits  of  kaolin 
and  fine  brick-clay  extend  entirely  across 
the  state.  Granite  quarries  are  numerous. 
A  valuable  tin-mine  has  recently  been 
opened,  and  is  proving  a  noteworthy  suc- 
cess. There  are  deposits  of  iron,  fuller's 
earth,  manganese,  monazite,  asbestos,  mica, 
nickel  and  many  other  minerals  of  com- 
mercial value,  but  the  most  valuable  min- 
eral resources  are  the  beds  of  phosphate 
rock  near  Charleston  and  Beaufort.  These 
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deposits  underlie  the  surface  from  six  inches 
down  to  1 2  feet.  All  the  rocks  in  these  sections 
are  phosphates. 

The  annual  value  of  mineral  products  of 
South  Carolina  is: 

Clay  products $753,OO4 

Gold 7.400 

Mineral  waters 95, 885 

Monazite 18,104 

Phosphate  rock 910,589 

Sand  and  gravel 34,5 14 

Stone 218,045 

Other  products 51,884 

Total $2,089,425 


Education.  The  state  provides  free 
schools  for  all  children  between  six  and 
21.  The  schools  for  the  white  and  the 
colored  race  are  separate.  The  state  sup- 
ports four  institutions  for  the  higher 
education  of  the  white  people :  South  Caro- 
lina University  at  Columbia,  South  Caro- 
lina Military  Academy  at  Charleston,  Clem- 
son  Agricultural  and  Mechanical  College 
at  Clemson;  and  Winthrop  Normal  and 
Industrial  College  (for  girls)  at  Rock  Hill; 
and  one  for  Negroes,  the  Normal  and  In- 
dustrial and  Mechanical  College  (for  both 
sexes)  at  Orangeburg.  The  institution  for 
the  deaf,  dumb  and  blind  supported  by 
the  state  is  at  Cedar  Springs. 

SUMMARY  OF  ANNUAL  EDUCATIONAL  EXPENDITURES: 

4  State  Colleges  (white) $    350,000 

i  State  College  (Negro) 25,000 

25    Private  and  denominational  Colleges 

(white) 300.000 

i  o  Private    and    denominational    Colleges 

(Negro) 100,000 

359  City  and  town  schools  (white) 300,000 

219  City  and  town  schools  (Negro) 70,000 

2,313  County  schools  (white) 1,152,093 

2,182  County  schools  (Negro) 252,380 

Enrollment    in    public    schools 

(white) 160,830 

Enrollment    in    public    schools 

(Negro) 193,440 

Value  of  county  school-property $3,928,474 

History.  South  Carolina  was  claimed  by 
France,  England  and  Spain  either  by  right 
of  conquest,  purchase  or  discovery;  but  the 
first  settlement  on  the  soil  was  made  by 
French  Huguenots  in  1562  near  Beaufort. 
This  colony  was  a  failure.  The  first  per- 
manent settlement  was  made  by  the  Eng- 
lish in  1670  on  Ashley  River  near  Charles- 
ton. Two  hundred  Negro  slaves  were 
brought  from  Barbadoes  in  1671,  and 
since  1820  the  Negro  population  has  ex- 
ceeded the  white.  In  1685  a  large  number 
of  French  Huguenots  settled  in  South  Caro- 
'lina,  and  later  German,  Irish,  Scotch  and 
Welsh  immigrants  arrived.  In  1729  George 
II  divided  the  region  into  North  and  South 
Carolina.  At  first  the  government  was  in 
the  hands  of  noblemen  who  appointed  the 
governor  under  a  constitution  prepared  by 
John  Locke  of  England.  Locke's  constitu- 
tion was  poorly  suited  to  the  needs  of  the 
colony,  and  there  was  constant  friction  be- 


tween the  people  and  the  governors.  In 
1719  proprietary  government  was  abolished, 
and  the  colony  was  ruled  by  a  governor 
and  council  appointed  by  the  king  and  an 
assembly  elected  by  the  people.  Prosperity 
began,  and  lasted  until  the  beginning  of 
the  Revolution.  In  early  years  the  colony 
suffered  from  Indian  raids,  but  finally  all 
the  Indians  except  the  Catawbas  were 
driven  out.  These  Indians  still  have  a 
small  reservation  on  Catawba  River.  Less 
than  a  hundred  survive.  In  1774  the  first 
act  was  passed  to  oppose  royal  usurpation 
by  force,  and  in  the  following  year  the 
first  military  force  was  raised  for  defense 
of  the  colony  against  the  English  govern- 
ment, and  the  importation  of  British  goods 
was  prohibited.  The  first  important  vic- 
tory of  the  Revolutionary  War  was  won  at 
Fort  Moultrie,  June  28,  1776.  Later, 
Charleston  was  captured  and  made  the 
British  headquarters  in  the  south,  Ninety- 
Six  and  Camden  were  taken,  and,  but  for 
the  resistance  of  Marion  and  Sumter,  the 
state  would  have  been  conquered.  The 
tide  turned  at  King's  Mountain,  severe 
battles  were  fought  at  Cowpens  and  Eutaw 
Springs  and  the  British  were  driven  back 
until  they  held  only  Charleston.  When  the 
government  under  the  Federal  constitution 
had  been  established,  South  Carolina,  under 
the  direction  of  John  C.  Calhoun,  soon  be- 
came the  leading  exponent  of  state-sov- 
ereignty. The  nullification  act  was  passed 
in  1833,  by  which  South  Carolina  declared 
the  United  States  tariff  null  and  not  bind- 
ing upon  her  citizens.  The  act  was  approved 
by  the  governor,  but  President  Jackson 
pronounced  it  treason.  The  state-sov- 
ereignty contention  almost  precipitated  war 
in  1833,  and  finally  led  to  the  Civil  War  it 
1861-5.  The  state  suffered  heavily  during 
the  war,  and  worse  during  the  reconstruc- 
tion days  which  followed  —  a  period  of 
misrule  end  demoralization.  The  slaves 
already  in  the  majority  were  made  citizens. 
The  better  class  of  white  people  were  not 
allowed  to  participate  in  the  government. 
This  state  of  affairs  continued  until  1876, 
when  Gen.  Wade  Hampton  was  elected 
governor.  Then  the  present  era  of  pros- 
perity began.  In  1895  a  new  constitution 
was  adopted,  which  required  an  educa- 
tional or  property  qualification  for  citizen- 
ship. The  right  of  suffrage  belongs  only 
to  men  21  years  old  who  can  read  and 
write  and  to  men  who,  though  they  can- 
not read  and  write,  own  $300  worth  of 
property.  This  law  disfranchises  a  great 
number  of  ignorant  and  thriftless  people. 
As  there  are  more  colored  than  white  men 
disqualified,  white  voters  are  in  the  majority. 
South  Carolina,  University  of,  was 
chartered  in  1801  and  opened  in  1805.  It 
closed  in  1863  and  in  1877.  In  1865  depart- 
ments of  medicine  and  law  were  added. 
In  1878  the  university  divided  into  South 
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Carolina  College  and  Claflin  College,  the 
first  for  white,  the  second  for  colored  stu- 
dents. In  1882  new  departments  were 
added  to  South  Carolina  College,  it  ceas- 
ing to  be  merely  a  college  of  agriculture 
and  mechanic.al  arts,  and  in  1884  a  law- 
school  was  added.  In  1887  a  college  of 
pharmacy,  a  graduate  department  and  a 
normal  school  were  added.  In  1890  the 
agricultural,  mechanical,  medical  and  nor- 
mal courses  were  dropped,  but  in  1894  the 
last  were  restored.  The  university  offers 
courses  (i)  in  classics,  Latin  and  science, 
Latin  and  literature  or  modern  literature; 
(2)  in  mathematics,  chemistry  or  chemistry 
and  biology;  (3)  in  normal  studies;  (4)  in 
law;  and  (5)  in  graduate  studies.  The 
state  gives  41  scholarships,  one  to  each 
county,  for  normal  students,  and  there  are 
12  other  scholarships.  The  faculty  num- 
bers 25,  the  students  385  and  the  library 
38,000  volumes.  The  college  has  no  pro- 
ductive funds.  Its  income  is,  in  the  average, 
about  $60,000. 

South  Dako'ta,  a  north-central  state  of 
the  Union,  familiarly  styled  the  Coyote 
State.  Its  entire  area  is  77,650  square  miles; 
length,  245  miles;  extreme  breadth  380 
miles.  Forming  a  rectangle,  the  state  is 
bounded  on  the  north  by  North  Dakota, 
on  the  south  by  Nebraska,  on  the  west  by 
Montana  and  Wyoming  and  on  the  east  by 
Minnesota  and  Iowa.  It  is  traversed  about 
its  center  from  north  to  southeast  by  the 
Missouri,  the  chief  settled  and  more  fer- 
tile portion  lying  to  the  east  of  this  river; 
while  west  of  it  are  the  Indian  reservations 
and  the  mining  region  known  as  the  Bad 
Lands  together  with  the  Black  Hills.  The 
total  population  of  the  state  is  707,740.  Of 
this  total  some  20,000  are  Indians,  the  ma- 
jority of  whom  live  on  reservations.  Pierre 
is  the  capital,  and  the  chief  towns  in  order 
of  population  are  Sioux  Falls,  Aberdeen, 
Lead  City,  Watertown,  Huron,  Mitchell  and 
Yanktown. 

Surface  and  Climate.  The  state  has  a  dry 
bracing  climate,  with  a  mean  annual  tem- 
perature of  44.3°  F.,  the  warm  chinook 
winds  tempering  the  extreme  cold  and 
blizzards  of  winter.  It  has  a  light  snow 
fall  in  winter  and  an  average  annual  rain- 
fall, especially  in  the  settled  and  fertile 
eastern  section,  where  farming  is  chiefly 
carried  on.  In  the  west  much  of  the  state 
is  not  only  treeless,  save  in  the  region  of 
the  Black  Hills,  but  is  infertile,  being  for 
the  most  part  covered  with  igneous  rocks 
and  coarse  gravel  which,  unlike  the  glacial  drift 
of  New  England,  is  singularly  free  from 
boulders.  Mixed  with  the  gravel  is  a  rich 
vegetable  mold,  due  in  part  to  the  decay 
of  plants  and  in  part  to  the  decay  of  the 
gravel  itself,  thus  making  this  one  of  the 
profitable  regions  for  wheat  raising.  The 
famous  Bad  Lands  are  also  distinguished  by 
the  great  variety  of  curious  and  picturesque 


forms  into  which  the  streams  have  carved 
them.  Slender  columns  of  clay,  capped  by 
blocks  of  sandstone,  which  protect  the  soil 
immediately  beneath  them  from  the  sculptur- 
ing of  the  rains,  produce  groups  of  what  ap- 
pear at  a  distance  to  be  immense  toadstools. 
The  varieties  of  color  in  these  clay  columns, 
including  cream,  buff,  pale  green  and  grey, 
add  greatly  to  the  picturesque  effect. 

Agriculture  and  Manufacturing.  While  ex- 
celled by  its  sister  state,  North  Dakota,  in 
the  production  of  the  other  cereals,  it  in 
turn  excels  its  northern  neighbor  in  the  pro- 
duction of  corn,  owing  to  the  fact  that  it  lies 
farther  south  and,  therefore,  has  a  warmer 
climate.  Potatoes,  barley,  flaxseed,  hay  and 
oats  are  inportant  crops.  Stock  raising  is 
an  important  industry,  and  the  wool  clip 
is  in  excess  of  3,000,000  pounds.  Over 
$5,000,000  in  gold  are  taken  annually  from 
the  Black  Hills  and  a  small  amount  of  silver 
is  mined,  while  there  are  fair  returns  from 
lead,  copper  and  tin.  Other  mineral  prod- 
ucts include  sandstone,  limestone,  clay  and 
cement. 

Commerce  and  Transportation.  The  mileage 
of  the  railroads  of  South  Dakota  exceed 
3,947  miles,  the  chief  lines  on  the  east  side 
of  the  Missouri  being  the  Chicago,  Milwaukee 
and  St.  Paul,  the  Chicago  and  Northwestern 
and  the  Great  Northern.  The  Black  Hills 
region  in  the  southwest,  with  its  principal 
mining  towns  of  Lead  City,  Deadwood  and 
Rapid  City,  is  reached  from  railroads  extend- 
ing northward  from  Nebraska.  The  Missouri 
also  is  a  chief  artery  of  transportation.  Bank- 
ing facilities  are  good,  there  being  102  national 
banks  which  possess  an  aggregate  capital 
of  over  four  million  dollars  and  individual 
deposits  exceeding  27  millions.  There  are, 
besides,  502  state  banks,  with  a  combined 
capital  of  nearly  $7,000,000,  and  over  43 
millions  of  deposits.  The  assessed  valua- 
tion of  property  (both  realty  and  personal) 
is  now  very  close  upon  338  millions,  showing 
an  increase  of  over  one  hundred  millions  in 
five  years. 

Education.  The  total  annual  expenditure 
of  public  schools  in  South  Dakota  exceed 
four  millions,  nearly  two  millions  being  ex- 
pended for  teachers'  salaries.  Of  the  167,020 
of  school  population  something  over  120,000 
are  enrolled,  though  the  average  daily 
attendance  is  but  80,032.  Besides, 
state  normal  schools  located  at  Madison, 
Springfield,  Aberdeen  and  Spearfish,  by  their 
excellent  instruction  and  training,  are  con- 
stantly raising  the  standard  of  the  educational 
service  rendered  by  the  schools.  There 
is  an  agricultural  college  at  Brookings  render- 
ing similar  service  to  the  state's  agricultural 
development,  and  a  school  of  mines  at  Rapid 
City.  In  the  larger  towns  there  are  high  schools. 
Higher  education  is  represented  by  the 
following  universities  and  denominational 
colleges;  the  University  of  South  Da- 
kota at  Vermillion;  Dakota  Wesleyan  Uni- 
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versity  (Meth.  Epis.)  at  Mitchell  with  27 
instructors  and  375  students;  Yankton 
College  (Cong.)  with  23  instructors  and 
224  students;  Huron  College  (Presb.);  Red- 
field  College  (Cong.);  Sioux  Falls  College 
(Baptist);  and  Mennonite  College  at  Free- 
man. Besides  these  institutions  there  are 
reformatory  and  penitentiary  schools  main- 
tained by  the  state,  schools  for  the  blind 
and  for  deaf-mutes  and  asylums  and  hos- 
pitals for  the  insane. 

History.  (For  the  early  annals  and  for 
the  history  of  the  Dakotas  see  NORTH 
DAKOTA).  In  1828-30  a  fort  was  erected  at 
Pierre,  which  was  subsequently  sold  to  the 
Federal  government.  Late  in  the  fifties 
settlement  began  at  Sioux  Falls  and  in  the 
territory  to  the  eastward,  while  Yankton 
became  the  territorial  capital  in  1863, 
which  was  removed  20  years  later  to  Bis- 
marck and,  in  1889,  to  Pierre.  An  im- 
petus was  given  to  settlement  by  the  con- 
struction of  railroads,  begun  about  1872, 
and  by  the  Custer  discovery  of  gold  in  1874 
in  the  Deadwood  district  and  the  region 
of  the  Black  Hills.  The  movement  for 
statehood  dates  about  from  1883,  though 
it  was  not  until  1889  that  the  state,  and 
with  it  North  Dakota,  was  admitted  into 
the  Union  with  a  constitution  of  its  own. 
Indian  reservations  were  further  opened 
to  settlement  in  the  nineties.  Consult 
Child's  South  Dakota;  Hagerty's  The  State 
of  South  Dakota;  Beadle's  Dakota;  andTodd's 
Hydrographic  History  of  the  State. 

South  Dakota,  University  of,  a  co-ed- 
ucational institution,  organized  in  1882  at 
Vermilion,  S.  D.,  and  mainly  supported  by 
the  Legislature  for  the  work  it  does  in  the 
geological  survey  of  the  st.ate,  though  it  is 
otherwise  well-endowed  by  land-grants  and 
other  resources.  Its  courses  of  study  embrace 
pedagogy,  music,  commerce  and  engineering 
as  well  as  arts  and  sciences.  It  has  a  faculty 
of  50,  a  student  attendance  of  411  and  a 
library  of  about  16,000  volumes.  Its  tui- 
tion fees  are  but  nominal;  while  it  has  a 
loan-fund  for  the  assistance  of  needy 
students. 

South'ern  Niger'ia.  See  LAGOS  and 
NIGERIA. 

South  McAl'ester,  Okla.,  a  city,  capi- 
tal of  the  Choctaws,  annexed  in  1906;  it  is 
on  the  Choctaw,  Oklahoma  and  Gulf,  and 
Missouri,  Kansas  and  Texas  railways,  about 
50  miles  south-southeast  of  Okmulgee,  Creek 
Nation,  and  about  84  miles  southeast  of 
Fort  Smith,  Ark.  It  lies  in  a  rich  coal- 
mining district,  and  (besides  several  foun- 
dries, machine-shops  and  brick-plants)  it  has 
cotton  compress  establishments,  flourmills,  bot- 
tling-works,  a  tannery  and  macaroni,  cigar  and 
mattress  factories.  Settled  in  1885,  the  town 
was  incorporated  in  1899  and  has  since  grown 
considerably.  It  is  not  a  part  of  the  city  of  Mc- 
Alester.  The  combined  populations  of  the  two 
cities  is  12,954. 


South  Mount'aln,  Battle  of,  an  engage- 
ment of  the  Civil  War  precipitated  by  Lee's 
first  invasion  of  Maryland  in  Sept.,  i86a. 
The  battle  occurred  on  Sept.  i4th  on  South 
Mountain,  a  continuation  of  the  Blue 
Ridge  north  of  the  Potomac,  and  near 
Boonsboro,  Washington  Co.,  Md.,  when 
the  Federal  army  under  McClellan  fell  upon 
the  Confederates  under  Lee  at  Turner's 
and  Crampton's  Gaps  in  the  mountain-range. 
There  was  stubborn  fighting  all  day,  as  the 
Union  forces  pressed  the  rebels  back  and 
finally  compelled  them  to  withdraw,  leav- 
ing their  dead  upon  the  field.  At  Turner's 
Gap  there  was  a  loss  of  about  1,500  on  each 
side,  while  1,500  Confederates  were  taken 
prisoners.  At  Crampton's  Gap  the  losses 
were  close  upon  500  on  each  side,  besides 
400  Confederates  taken  prisoners.  The  en- 
gagement is  known  in  the  north  as  the  Bat- 
tle of  South  Mountain,  while  in  the  south  it 
was  called  the  Battle  of  Boonsboro. 

South  O'maha',  Neb.,  a  flourishing  town, 
adjacent  to  Omaha  City,  in  Douglas  County, 
the  seat  of  one  of  the  largest  meat-packing 
establishments  in  the  United  States.  It  is 
on  the  Chicago,  St.  Paul,  Minneapolis  and 
Omaha;  Burlington;  Fremont,  Elkhorn  and 
Missouri  Valley;  and  Union  Pacific  rail- 
roads. It  is  now  a  part  of  Omaha  proper. 
This  incorporation  was  made  in  1915.  South 
Omaha  tripled  her  population  in  the  decade 
from  1900  to  1.910.  See  OMAHA. 

South-Sea  Scheme,  called  the  South  Sea 
Bubble,  was  a  plan  orginated  by  Harley, 
Earl  of  Oxford,  to  provide  for  the  extinction 
of  the  public  debt.  A  company  was  formed 
to  which  was  given  the  monopoly  of  the 
trade  of  the  South  Seas  and  of  certain  im- 
port duties.  It  agreed  to  pay  the  govern- 
ment six  per  cent,  yearly  on  its  debt  of 
$50,000,000.  The  stock  rose  until  it  was 
quoted  at  1,000,  when  some  of  the  principal 
directors  sold  out.  The  bursting  of  the 
bubble  followed,  many  large  stockholders 
fled,  and  the  excitement  was  so  great  that 
Parliament  was  summoned  to  decide  on  the 
best  means  of  helping  in  the  public  distress. 
Though  nothing  fraudulent  was  proved 
against  the  directors,  their  property  was 
confiscated  for  the  benefit  of  the  sufferers, 
and  $55,000,000  due  the  government  was 
remitted,  but  this  only  availed  to  mitigate 
very  slightly  the  ruin  wrought 

South'ern  Cross,  a  group  of  stars  in  the 
southern  hemisphere  of  the  heavens,  at  a 
considerable  distance  from  the  south  pole. 
The  four  principal  stars  form  a  rough  cross. 
It  was  added  to  the  list  of  constellations  ia 
1679. 

Southey  (south'^,  Robert,  an  English 
poet,  was  born  at  Bristol,  England,  Aug.  12, 
1774.  He  studied  at  Oxford.  Coleridge  and 
Southey  married  sisters,  and  after  various 
experiments,  reading  law,  a  secretaryship 
in  Ireland,  two  visits  to  Lisbon,  with  inter- 
vals in  London,  Southey  settled  at  Greta 
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Hall  in  the  English  Lake-Country  where 
Coleridge  lived,  and  devoted  himself  to 
writing,  for  a  long  time  supporting  Cole- 
ridge's family  as  well  as  his  own.  His  works 
number  nearly  50,  filling  more  than  100 
volumes,  and  many  contributions  to  period- 
icals besides.  Madoc,  Curse  of  Kehama, 
Thalaba  and  Roderick  are  among  his  longer 
poems,  though  he  is  best  known  by  a  few 
short  ones,  as  the  Battle  of  Blenheim  and 
How  the  Water  Comes  Down  at  'Lodore,  and 
by  his  Life  of  Nelson,  one  of  the  best  biog- 
raphies in  English  literature.  He  wrote 
also  in  prose  a  History  of  Brazil  and  History 
of  the  Peninsular  War.  His  works  brought 
him  a  competency  and  were  rewarded 
by  a  pension,  an  honorary  degree  and  the 
offer  of  a  baronetcy,  and  in  1813  he  was 
made  poet-laureate.  He  died  on  March  2 1 , 
1843.  See  Southey,  in  the  English  Men  of 
Letters  Series,  by  Dowden. 

Spadix  (spa'diks),  a  peculiar  spike-like 
form  of  inflorescence  of  the  Aroias  (q.  v.}, 
in  which  the  axis  is  fleshy.  The  minute 
sessile  flowers  occur  only  on  the  lower  part 
of  the  axis  as  in  Jack-in-the-Pulpit,  or  com- 
pletely cover  it.  See  INFLORESCENCE. 

Spain,  one  of  the  European  states,  forms 
with  Portugal  the  southwestern  peninsula. 

Area  and  Surface.  It  is  separated  from 
France  by  the  Pyrenees  Mountains,  and  at 
its  most  southern  point  from  Africa  by  the 
Strait  of  Gibraltar,  and  washed  on  three 
sides  by  the  waters  of  the  Atlantic  and  the 
Mediterranean.  The  Balearic  Islands,  on 
its  Mediterranean  coast,  belong  to  Spain. 
The  coast,  1,317  miles  long,  is  broken  by 
fine  harbors,  as  Vigo,  Corunna,  Cadiz,  Malaga 
and  Barcelona.  Its  area  is  194,783  square 
miles,  its  population  19  503,068.  Madrid 
is  the  capital  (population  571,539).  Other 
chief  cities  are  Barcelona  (560,000),  Valen 
cia  (213,530),  Sevilla  (155,366),  Malaga 
(133,045),  Marcia  (124,085),  and  Cartagena 
(99,871).  The  Mediterranean  shore  in  the 
south  is  rocky,  sloping  upward  to  the  Sierra 
Nevada  Mountains.  The  country  is  a  high 
plain,  crossed  by  several  ranges  of  moun- 
tains, the  highest  points  being  in  the  Pyrenees 
and  the  Sierra  Nevada.  The  rivers,  of 
which  there  are  230,  flow  mostly  into  the 
Atlantic;  the  Tagus,  Guadalquivir,  Douio 
and  Ebro  being  some  of  the  largest. 

Resources.  The  mines  of  Spain  have  been 
worked  from  the  earliest  times.  There  aie 
mines  of  lead,  copper,  tin,  iron,  salt  and 
coal.  Gold  and  silver  were  formerly  pro- 
duced in  Galicia,  but  now  silver  is  found 
only  in  Seville,  while  the  quicksilver  mines 
of  Almaden  are  the  richest  in  Europe.  The 
largest  industry  is  farming,  which  em- 
ploys from  60  to  70  per  cent,  of  the  people. 
Besides  the  cereal  crops,  saffron  and  dye- 
plants,  mulberry  trees  for  the  rearing  of 
silkworms  and  large  quantities  of  southern 
fruits  are  cultivated.  Wine  is  one  of  the 
principal  exports.  Large  herds  of  cattle, 


sheep,  hogs,  asses  and  mules  are  raised, 
and  the  horses  are  descended  from  the 
Arabian  breeds. 

Manufactures.  The  manufactures  do  not 
equal  those  of  the  middle  ages,  when  Spain 
was  noted  for  wool  and  silk  goods  and  arms. 
The  principal  manufactured  products  are 
cork  and  cotton,  besides  silk,  linen,  leather, 
glassware  and  arms.  There,  are  a  compre- 
hensive postal  system,  9,190  miles  of  rail- 
way, 20,540  miles  of  telegraph  and  4,970 
miles  of  telephone. 

Education.  Spain  has  universities  —  at 
Madrid,  Barcelona,  Granada,  Valladolid, 
Saragossa,  Seville,  Santiago,  Salamanca, 
Oviedo  and  Valencia — with  391  profess- 
ors and  about  16,000  students.  The  school- 
system  varies  with  different  provinces,  the 
larger  cities  and  a  few  of  the  provinces 
having  schools  equal  to  the  best  in  Europe, 
but  in  many  others  the  schools  are  poor. 
The  public  and  primary  schools  are  sup- 
ported mainly  by  the  municipalities,  and 
most  of  the  children  are  educated  free. 
However,  a  large  proportion  of  the  inhabi- 
tants are  illiterate.  There  is  on  an  average 
one  school  for  every  560  persons. 

Government.  Spain  is  governed  by  a 
hereditary  monarchy,  its  present  constitu- 
tion being  settled  in  1870.  The  Cortes,  as 
the  legislative  body  is  called,  consists  of  two 
parts  —  the  senate  and  the  chamber  of 
deputies.  One  third  of  the  senate  hold  their 
seats  by  inheritance,  one  third  are  ap- 
pointed by  the  king,  and  one  third  are 
elected.  In  1890  universal  suffrage  was 
introducsd.  The  army  in  time  of  peace 
numbers  about  100,000,  and  the  navy  15,725 
men,  besides  9,000  marines.  There  are 
13  military  schools  and  colleges. 

History.  The  Phoenicians  and  Greeks  were 
the  earliest  visitors  to  Spain,  where  they 
found  a  race  called  by  the  Greeks  Iberians, 
consisting  probably  of  a  number  of  different 
tribes.  The  Carthaginians  made  the  first 
effort  to  occupy  Spain,  founding  Cartha- 
gena,  and  were  expelled  by  the  Romans  in 
206  B.  C.  The  Roman  conquest  was  com- 
pleted in  19  B.  C.,  when  Augustus  divided 
Hispania,  as  they  called  it,  into  three  prov- 
inces. The  country  became  a  thorough 
Roman  province,  adopting  the  Latin  lan- 
guage a.id  the  Christian  religion.  After  the 
invasion  of  the  Goths,  Spain  became  a  prov- 
ince of  the  Visigoths  until  571;,  when  she 
became  the  seat  of  the  Gothic  kingdom, 
which  was  destroyed  in  711  by  the  Arab 
and  Moorish  invaders.  The  Moorish  king- 
dom in  Spain,  lasting  three  centuries, 
reached  its  highest  prosperity  in  756.  Cor- 
dova, their  capital,  was  the  finest  of  west- 
ern Europe,  as  may  be  seen  in  its  grand 
mosque.  Their  last  stronghold  in  Spain 
was  Granada,  which  surrendered  to  the 
Spanish  army  on  Jan.  2,  1492.  The  different 
provinces  of  Christian  Spain  have  at  times 
been  independent  and  then  conquered  and 
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united.  Alfonso  I  conquered  Galicia,  with 
a  part  of  Leon  and  Castile,  and  called  him- 
self the  king  of  the  Asturias;  and  Alfonso 
III,  taking  possession  of  the  whole  of  Leon, 
called  it  the  kingdom  of  Leon.  Navarre  was 
an  independent  state  in  the  gth  century, 
and  became  a  powerful  kingdom.  Castile, 
at  first  a  republic,  was  afterwards  subject 
to  Leon,  then  again  independent  until  Fer- 
dinand the  Great  united  it  with  Leon. 
Aragon,  first  a  part  of  Navarre,  became 
an  independent  kingdom,  and  then  was 
united  with  Catalonia.  In  1037  the  union 
of  Leon,  Castile  and  Galicia  made  Ferdi- 
nand the  Great  the  most  powerful  ruler  in 
Spain.  The  marriage  of  Isabella  of  Castile 
with  Ferdinand  of  Aragon  united  those 
kingdoms,  and  the  conquest  of  Granada 
completed  the  consolidation;  which,  with 
the  conquest  of  Naples,  the  discovery  of 
America  by  Columbus  and  the  possession 
of  large  parts  of  the  new  continent,  raised 
Spain  to  a  high  place  among  European 
nations.  Philip  II  exhausted  the  strength 
of  the  country  in  his  wars  with  the  Nether- 
lands, in  his  great  preparations  for  the  In- 
vincible Armada  and  in  building  the  Escorial. 
The  great  kingdom  he  had  inherited  from 
his  father,  Charles  V,  began  to  show  decline. 
Spain  sided  with  the  emperor  in  the  Thirty 
Years's  War,  but  received  nothing  in  return, 
and  soon  became  a  subject  of  contest  be- 
tween the  different  European  powers. 
Philip  V  was  the  first  of  the  Bourbon  kings 
of  Spain,  whose  accession  led  to  the  war 
of  the  Spanish  Succession,  ending  in  the 
peace  of  Utrecht  in  1712.  From  1808  till 
1813  Joseph  Bonaparte  was  king  of  Spain, 
though  the  people  did  not  acknowledge 
him.  Ferdinand  VII  was  restored  to 
power  in  1814,  and  by  the  help  of  the 
French  triumphed  over  the  Liberal  party 
in  the  kingdom.  Florida  was  sold  to  the 
United  States,  and  a  large  part  of  the 
South  American  colonies  were  lost  during 
this  reign.  During  the  regency  of  Christina 
and  the  reign  of  Isabella  the  Liberal  party 
gained  ground  until  Isabella  fled  to  France 
in  1878,  resigning  in  favor  of  her  son  Al- 
phonso  XII.  There  were  a  provisional 
government  for  two  years,  then  a  short 
reign  by  Amadeus  of  Savoy  and  finally  a 
republic,  ending  with  the  second  Carlist 
war  from  1872  to  1876.  Don  Carlos,  who 
claimed  the  throne  as  a  brother  of  Ferdi- 
nand, withdrew  to  France,  and  Alphonso  XII 
reigned  n  years.  The  present  king,  Alphonso 
XIII,  was  born  in  1886,  but  the  country 
was  governed  by  his  mother  as  queen-regent 
until  1904.  During  1868-78  Cuba  strug- 
gled unsuccessfully  for  independence,  Cam- 
pos of  Spain  distinguishing  himself  then 
and  again  in  1895.  The  second  revolt  of 
Cuba  (that  of  1895)  led  to  the  Spanish- 
American  war  of  1898,  that  resulted  in  the 
complete  destruction  of  the  Spanish  fleet 
and  the  loss  of  all  colonies,  save  those  in 


Africa.  See  SPANISH-AMERICAN  WAR.  Con- 
sult Philip  II  by  Prescott;  The  Moors  in 
Spain  by  Poole;  Wanderings  in  Spain  by 
Hare;  and  Castilian  Days  by  John  Hay. 

Spalding,  John  Lancaster,  Roman  Cath- 
olic bishop  of  Peoria,  111.,  was  born  on  June  2, 
1840  and  died  Aug.  25,  1916.  After  passing 
through  the  public  schools  of  his  own  town, 
he  attended  St.  Mary's  College  at  Emmets- 
burg,  Md.  He  received  the  degree  of  doctor 
of  divinity  at  Louvain,  Belgium,  in  1863. 
After  ordination  he  took  a  special  course  at 
Rome,  Italy,  and  when  25  returned  to  the 
United  States.  For  a  time  he  was  secretary 
and  chancellor  of  the  diocese  of  Louisville, 
at  which  time  he  took  part,  as  a  theologian,  in 
the  second  plenary  council  of  Baltimore. 
His  first  literary  task  was  writing  the  life  of 
his  uncle  (Archbishop  Spalding  of  Baltimore). 
In  1872  he  moved  to  New  York  City,  where 
he  was  assistant-rector  of  St.  Michael's 
Church,  a  post  which  he  held  until  he  was 
made  the  first  bishop  of  Peoria  on  May  i, 
1877.  He  several  times  refused  to  accept 
elevation  in  the  church.  As  a  writer  John 
Lancaster  Spalding  was  even  better  known 
than  as  a  prelate,  and  as  a  lecturer  he  held  a 
distinguished  place  in  this  country.  His  literary 
style  has  been  compared  to  that  of  Emerson. 
Among  his  published  works  are  Socialism 
and  Labor;  Thoughts  and  Theories  of  Life 
and  Education;  Education  and  the  Higher 
Life;  and  Things  of  the  Mind.  In  addition 
to  his  active  interest  in  secular  educational 
institutions  and  movements,  he  gave  much  of 
his  time  and  thought  to  the  furtherance  of 
higher  education  within  the  church,  and 
was  practically  the  founder  of  the  Catholic 
University  at  Washington.  He  was  one  of 
the  arbitrators  named  by  President  Roose- 
velt to  settle  the  anthracite  strike  in  1902. 
Because  of  ill-health  his  resignation  was 
tendered  to  the  papal  see  on  Sept.  10,  1908. 

Spandau  (spdn'aou),  a  Prussian  town  and 
strong  fortress,  is  on  the  Spree,  eight  miles 
northwest  of  Berlin.  As  it  defends  the 
capital  on  that  side,  it  is  very  strongly 
fortified,  and  in  its  citadel  is  kept  the  re- 
serve fund  of  $30,000,000,  teserved  by  the 
government  ready  for  war.  There  are  an 
arsenal,  a  cannon-foundry,  gunpowder- 
factories  and  a  garrison  of  4,000  men.  One 
of  the  oldest  towns  in  Brandenburg,  it  sur- 
rendered to  the  Swedes  in  1634,  to  the 
French  in  1806  and  to  the  Prussians  in  1813. 
Population  84,919. 

Span'ish  Africa  consists  of  Adrar  and 
Rio  de  Oro  on  the  Atlantic  coast  of  the 
Sahara  between  Capes  Blanco  and  Juby; 
Cape  San  Juan  and  Rio  Muni  between 
French  Congo  and  Kamerun;  Annobon, 
Corisco,  Elobey  and  Fernando  Po  Islands 
in  the  Gulf  of  Guinea;  and  Ceuta  and 
Melilla  on  the  Mediterranean  coast  of 
Morocco,  with  Alhucemas,  Chaferinas  and 
Penon  de  la  Gomera.  (The  Canary  Islands, 
though  geographically  belonging  to  Africa, 
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are  a  part  of  Spain  for  administrative  pur- 
poses). The  area  of  these  possessions, 
which  are  the  last  fragments  of  Spain's 
once  world-wide  colonial  empire,  is  80,580 
square  miles,  though  some  authorities  who 

five  an  enormous  extension  to  Spanish 
ahara  give  the  area  as  243,890  square 
miles;  and  the  population  is  291,946.  Rio 
de  Oro  and  Adrar  cover  70,000  square 
miles  and  have  130,000  inhabitants,  gov- 
erned from  the  Canary  Isles.  Rio  Muni 
extends  over  9,800  square  miles,  and  pos- 
sesses a  population  of  140,000,  including 
300  Europeans.  The  coast  is  low  and 
marshy,  luxuriant  in  vegetation  and  cov- 
ered by  huge  forests.  There  are  com- 
mercial agencies  and  mission-stations  of 
Roman  Catholics  and  American  Presby- 
terians, but  harbors  are  wanting  and  the 
rivers  are  inaccessible  to  ships.  The  islands 
in  the  Gulf  cover  780  square  miles  and 
have  21.946  inhabitants.  The  North  Afri- 
can possessions  are  used  chiefly  as  convict- 
stations.  Ceuta's  population,  included  in 
that  of  Cadiz,  Spain,  is  13,000,  Melilla's 
9,000.  The  Spanish  army  in  Africa  is 
recruited  wholly  from  Spain,  and  comprises 
6,200  men.  Spain  has  given  France  the 
right  of  preemption  in  case  it  should  sell 
any  of  the  Spanish  colonies  or  adjacent 
islands. 

Spanish-Amer'ican  War.  The  people  of 
the  United  States  had  long  watched  the 
struggle  of  the  Cubans  (see  CUBA)  against 
the  tyranny  of  Spain  (q.  v.),  and  with  deep 
sympathy  and  indignation  had  witnessed 
the  inhuman  cruelties  with  which  the  war 
had  been  waged  on  the  part  of  Spain.  The 
devotion  of  the  Cubans  to  their  cause,  the 
brutality  with  which  the  peaceable  in- 
habitants of  the  island  were  treated  and 
the  inability  of  our  government  to  induce 
Spain  to  adopt  reforms  that  would  be 
acceptable  to  the  Cubans  made  interven- 
tion a  duty  the  United  States  could  not 
evade.  The  tension  of  the  situation  was 
increased  by  the  destruction  of  the  United 
States  battleship  Maine  by  an  explosion 
while  on  a  friendly  visit  in  the  harbor  of 
Havana  (q.  v.},  on  the  isth  of  February, 
1898.  Of  her  crew,  266  men,  including 
two  officers,  were  killed.  A  naval  court  of 
inquiry  after  thorough  investigation  de- 
clared it  to  be  their  opinion  that  the  Maine 
was  destroyed  by  a  submarine  mine.  The 
American  people,  while  not  asserting  that 
the  act  was  one  of  treachery  on  the  part 
of  the  Spanish  government,  did  believe  that 
without  complicity  on  the  part  of  Spanish 
officials  at  Morro  Castle  the  vessel  would 
not  have  been  blown  up  by  mines  operated 
by  electric  batteries  located  within  that 
fortification. 

Matters  now  drifted  rapidly  toward  war. 
On  April  n,  1898,  President  McKinley 
sent  a  message  to  Congress  in  which  he 
declared  that  he  had  exhausted  every  effort 


to  prevent  a  resort  to  arms.  On  April  19 
Congress  passed  the  following  preamble  and 
resolutions : 

WHEREAS,  The  abhorrent  conditions  which  have 
existed  for  more  than  three  years  in  the  island  of 
Cuba,  so  near  our  own  borders,  have  shocked  the 
moral  sense  of  the  people  of  the  United  States,  have 
been  a  disgrace  to  Christian  civilization,  culminating 
as  they  have  in  the  destruction  of  a  United  States 
battleship,  with  266  of  its  officers  and  crew,  while 
on  a  friendly  visit  in  the  harbor  of  Havana,  and 
cannot  longer  be  endured,  as  has  been  set  forth  by 
the  President  of  the  United  States  in  his  message 
to  Congress  of  April  n,  1898,  upon  which  the  action 
of  Congress  was  invited;  therefore, 

Resolved,  i.  That  the  people  of  the  island  of 
Cuba  are  and  of  right  ought  to  be  free  and  inde- 
pendent. 

Resolved,  a.  That  it  is  the  duty  of  the  United 
States  to  demand,  and  the  government  of  the  United 
States  _  does  hereby  demand,  that  the  government 
of  Spain  at  once  relinquish  its  authority  and  govern- 
ment in  the  island  or  Cuba  and  withdraw  its  land 
and  naval  forces  from  Cuba  and  Cuban  waters. 

Resolved,  3.  That  the  President  of  the  United 
States  be,  and  he  hereby  is,  directed  and  empowered 
to  use  the  entire  land  and  naval  forces  of  the  United 
States  and  to  call  into  actual  service  of  the  United 
States  the  militia  of  the  several  states,  to  such  ex- 
tent as  may  be  necessary  to  carry  these  resolutions 
into  effect. 

Resolved,  4.  That  the  United  States  hereby  dis- 
claims any  disposition  or  intention  to  exercise  sover- 
eignty, jurisdiction  or  control  over  said  island,  ex- 
cept for  the  pacification  _  thereof,  and  asserts  its 
determination,  when  that  is  accomplished,  to  leave 
the  government  and  control  of  the  island  to  its 
people. 

On  April  si  the  American  minister  at 
Madrid  received  passports  from  the  Spanish 

fovernment,  and  on  the  same  day  the 
panish  minister  left  Washington.  On 
April  24  Spain  issued  a  declaration  of  war 
with  the  United  States,  and  next  day  the 
American  Congress  issued  a  similar  declara- 
tion. The  president  issued  a  call  for  125,- 
ooo  volunteers,  and  the  equipment  of  army 
and  navy  was  vigorously  pushed.  The  first 
action  of  importance  was  the  naval  battle 
in  Manila  Bay.  At  daybreak  on  May  i 
Commodore  Dewey,  in  command  of  the 
Asiatic  squadron  of  the  United  States  navy, 
entered  the  harbor.  His  squadron  con- 
sisted of  the  cruisers  Olympia  (flagship), 
Raleigh,  Baltimore  and  Boston  and  gunboats 
Concord  and  Petrel  and  the  revenue-cutter 
McCulloch,  with  two  transports.  Here  he 
met  the  Spanish  fleet,  consisting  of  the 
Reina  Cristina,  Castillo,  Don  Antonio  de 
Ulloa,  Isla  de  Luzon,  Isla  de  Cuba,  Gen. 
Lego,  Marquis  de  Duero,  Cano,  Velasco,  Isla 
de  Mindanao,  some  small  gunboats  and  a 
transport.  The  result  of  the  battle  was 
the  entire  destruction  of  all  the  Spanish 
vessels  and  the  silencing  of  the  land- 
batteries.  Commodore  Dewey  did  not  lose 
a  ship  nor  &  man,  while  the  Spanish  lost 
their  entire  fleet  and  from  600  to  700  men. 
Spain  sent  to  the  defense  of  Cuba  a  fleet 
under  command  of  Admiral  Cervera  (q.  v.), 
which  took  a  secure  position  in  the  harbor 
of  Santiago  (q.  v).  The  city  was  also 
garrisoned  by  a  Spanish  army  under  General 
Linares.  This  city  and  harbor  thus  be- 
came the  objective  point  of  American  attack. 
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The  American  fleet,  under  Admiral  Samp- 
son (q.  v.),  being  unable  to  enter  the  har- 
bor, which  was  thoroughly  protected  by 
fortifications,  took  position  before  the  en- 
trance, to  prevent  egress  of  the  Spanish 
fleet.  An  American  army  of  15,000,  under 
Major-General  Shafter  (<7.  v.},  landed  at 
Baiquiri,  near  Santiago,  June  23.  Advanc- 
ing, they  encountered  a  Spanish  force  at 
Las  Guasimas  on  June  24,  and  a  sharp 
engagement  was  fought,  the  enemy  being 
driven  back.  On  July  i  a  severe  and 
decisive  battle  was  fought  on  the  heights 
of  San  Juan  and  El  Caney,  overlooking 
Santiago,  resulting  in  the  defeat  of  the 
Spaniards.  General  Linares  was  wounded. 
General  Vara  del  Rey,  second  in  command, 
was  killed,  and  the  command  of  the  Spanish 
forces,  which  withdrew  within  the  fortified 
lines  of  the  city,  devolved  on  Gen.  Jose" 
Toral. 

On  July  3  the  Spanish  fleet  under  Ad- 
miral Cervera  attempted  to  escape  from  the 
harbor  of  Santiago.  As  the  vessels  appeared 
in  line  they  were  pursued  by  the  Brooklyn, 
the  Oregon,  the  Iowa  and  the  Texas  of  the 
American  squadron  and  the  converted 
yacht  Gloucester.  The  Spanish  ships  Maria 
Teresa,  Almirante  Oquendo  and  Vizcaya 
were  within  a  few  minutes  forced  ashore 
and  surrendered.  The  Cristobal  Colon  made 
a  desperate  attempt  to  escape,  but  was 
run  ashore  and  sunk  about  60  miles  from 
the  mouth  of  the  harbor.  The  two  torpedo- 
boat  destroyers,  Furor  and  Pluton,  were 
wrecked  within  four  miles  of  the  harbor. 
Admiral  Cervera,  Captain  Eulate  and  more 
thai)  1,300  officers  and  men  were  taken 
prisoners.  The  loss  of  life  on  the  Spanish 
vessels  was  large,  while  on  the  American 
fleet  only  one  was  killed.  None  of  the 
American  vessels  was  injured  seriously  in 
the  engagement. 

On  July  17  General  Toral  surrendered 
to  General  Shafter  his  army  and  the 
city  and  province  of  Santiago  de  Cuba, 
which  embraced  all  eastern  Cuba.  An 
American  army  under  General  Miles  landed 
on  the  island  of  Porto  Rico  at  Guanica, 
July  2j,  and  advanced  toward  San  Juan, 
occupying  various  points  without  serious 
fighting.  On  Aug.  12  a  peace-protocol, 
suspending  hostilities  and  providing  for  the 
appointment  of  commissioners  to  treat  of 
peace  between  Spain  and  the  United  States, 
was  signed  at  Washington,  the  French  min- 
ister, M.  Cambon,  acting  in  behalf  of  Spain. 
The  American  troops,  under  General  Merritt 
and  the  fleet  under  Admiral  Dewey  made 
a  combined  attack  on  Manila,  August  13, 
and  after  six  hours'  fighting  the  Spaniards 
surrendered  the  city  with  7,000  prisoners. 

The  peace-commissioners  appointed  by 
Spain  and  the  United  States  met  at  Paris, 
Oct.  i.  The  United  States  commissioners 
were  William  R.  Day  of  Ohio,  Senators 
William  P.  Frye  of  Maine,  Cushman  K. 


Davis  of  Minnesota  and  George  Gray  of 
Delaware,  with  Mr.  Whitelaw  Reid  of  New 
York.  After  lengthy  deliberations  a  treaty 
of  peace  was  signed.  Dec.  10,  1898.  By 
this  treaty  Spain  relinquished  all  claim  of 
sovereignty  over  or  title  to  Cuba,  and  ceded 
to  the  United  States  Porto  Rico,  Guam 
and  the  Philippine  Islands;  the  United 
States  agreeing  to  pay  to  Spain  the  sum 
of  $20,000,000.  The  close  of  the  war, 
which  lasted  only  113  days  of  actual  hos- 
tilities, left  Spain  with  no  colonial  posses- 
sions in  the  western  hemisphere.  See 
PHILIPPINE  ISLANDS  and  PORTO  Rico.  See 
History  of  the  Spanish- American  War  by 
H.  Watterson. 

Sparks,  Ja'red,  an  American  historian, 
was  born  at  Willington,  Conn.,  May  10, 
1789.  He  studied  at  Harvard,  settled  as 
a  Unitarian  minister  at  Baltimore,  and 
finally  became  editor  of  The  North  Amer- 
ican Review.  He  was  ten  years  a  professor 
of  history  at  Harvard,  and  for  four  years 
its  president.  His  writings  include  John 
Ledyard,  Gouverneur  Morris  and  Library  of 
American  Biography,  in  ten  volumes.  He 
edited  the  Works  of  Benjamin  Franklin,  the 
Writings  of  George  Washington  and  Corre- 
spondence of  the  American  Revolution.  He 
died  at  Cambridge,  Mass.,  March  14,  1866. 
See  Memoir  by  G.  E.  Ellis. 

Spar'row,  any  one  of  various  small  birds 
belonging  to  the  finch  family.  They  are 
plainly  colored  and  usually  have  their 
plumage  streaked  with  brown,  black,  gray 
and  rusty.  About  30  common  varieties 
aie  founa  in  the  United  States,  and  among 
them  are  a  number  of  good  singers.  They 
are  hardy  birds,  feeding  on  seeds,  and  some 
kinds  are  to  be  seen  in  any  month  of  the 
year.  Some  kinds  go  south  at  the  approach 
of  winter,  others  are  permanent  residents, 
and  still  others  come  from  the  far  north, 
where  they  nest,  to  spend  the  winter  in  the 
United  States.  The  song-sparrow  is  one 
of  the  commonest  and  rears  three  broods 
a  year.  The  chippy  is  very  common  about 
our  yards  and  houses.  The  most  persistent 
is  an  imported  bird  —  the  common  Euro- 
pean house-sparrow  or  English  sparrow, 
which  was  introduced  into  the  United 
States  about  50  years  ago.  Although 
destroying  many  caterpillars,  it  drives  other 
birds  before  it  and  has  become  a  nuisance 
and  a  pest,  but  they  are  too  numerous 
and  multiply  too  rapidly  to  be  easily  got 
rid  of.  Other  well-known  kinds  are  the  fox- 
sparrow,  swamp-sparrow,  tree-sparrow,  field- 
sparrow  and  the  white-throated  sparrow. 

Sparrow-Hawk,  a  small  falcon,  abundant 
in  the  United  States.  It  is  about  n  inches 
long,  with  a  tawny  plumage,  marked  with 
bluish  and  black,  a  rusty-colored  crown 
and  a  chestnut  tail.  There  is  considerable 
variation  in  its  plumage.  Notwithstanding 
its  small  size,  it  is  one  of  the  most  active 
and  courageous  of  birds.  The  sparrow- 
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hawk  is  the  American  represeatative  of  the 
European  kestrel,  which  is  a  larger  but 
similar  bird.  It  feeds  upon  mice,  grass- 
hoppers and  other  insects.  Its  nest  is 
usually  in  a  hollow  tree. 

Spar'ta,  the  ancient  Lacedaemon,  the 
famous  Greek  city,  was  in  the  southern 
part  of  Greece  on  the  Eurotas,  about  20 
miles  from  the  Mediterranean.  It  was  shut 
in  by  mountains,  one,  Mt.  Taygetus,  rising 
8,000  feet;  and  the  valley  was  so  easily 
defended  that  it  was  not  regularly  fortified 
until  195  B.  C.  The  city  had  few  fine 
buildings;  the  Acropolis  was  a  steep  hill 
with  a  temple  to  Athena  on  its  summit, 
and  the  white  marble  theater  was  one  of 
the  largest  buildings.  The  city  was  formed 
from  several  scattered  hamlets,  and  was 
governed  by  two  kings,  whose  powers  were 
equal,  and  who  at  first  were  priests,  judges 
and  generals  as  well  as  rulers.  There  were 
three  classes  of  citizens;  the  Spartiatai  or 
governing  class,  the  Perioikoi,  who  were 
free  but  had  no  voice  in  matters  of  state, 
and  the  Helots  or  slaves,  who  were  bound 
to  the  soil,  cultivating  it  for  its  owners, 
and  were  also  employed  in  war.  The  great- 
ness of  Sparta  is  due  to  the  laws  of  Lycurgus, 
which  made  it  a  nation  of  soldiers.  There 
is  some  doubt  resting  on  the  received  tradi- 
tions of  Lycurgus,  but  there  certainly  was 
a  very  ancient  legal  code,  dating  back  to 
825  B.  C.  The  citizens,  according  to  this 
code,  lived  only  for  the  state,  and  children 
were  under  the  public  care.  If  deformed 
or  weak,  they  were  not  allowed  to  grow 
up;  if  healthy,  they  were  taken  from  the 
mother  when  seven  years  old,  and  drilled 
in  military  exercises,  in  habits  of  endurance 
and  skillfulness  and  in  speaking  short 
sentences,  to  the  point,  which  last  gave 
rise  to  the  expression,  "laconic,"  from  the 
name  of  the  province,  Laconia.  Their  train- 
ing is  illustrated  in  the  story  of  the  boy 
with  the  stolen  fox,  who  was  applauded 
because  he  bore  the  torture  of  the  desperate 
animal  tearing  his  flesh  rather  than  by 
crying  out  and  confessing  that  he  had 
stolen  him.  Between  the  ages  of  20  and 
60  all  Spartans  served  in  the  army,  and, 
though  allowed  to  marry  and  to  engage  in 
business,  ate  and  slept  in  the  public  bar- 
racks. The  early  struggles  of  Sparta  with 
Messenia,  Argos  and  Athens,  gave  Sparta 
the  victory  and  made  it  the  chief  power  in 
Greece,  but  its  tyranny  induced  rebellion, 
and  the  Thebans  under  Epaminondas  re- 
duced Sparta  to  its  old  boundaries.  The 
Macedonians  still  further  cut  off  its  prov- 
inces, and  finally,  with  the  remainder  of 
Gretce,  it  became  a  part  of  the  Roman 
empire.  The  modern  town  of  Sparta, 
founded  by  the  Greeks  in  1836,  the  capital 
of  Laconia,  occupies  a  part  of  the  site  of 
ancient  Sparta. 

Spartacus  (spar' Id-kits'),  a  leader  in  a  re- 
volt of  Roman  slaves,  about  73  B.  C.,  was 


born  in  Thrace.  He  was  first  a  shepherd, 
then  the  head  of  a  band  of  robbers,  and 
when  taken  was  sold  to  a  trainer  of  gladi- 
ators at  Capua.  He  escaped  with  70  others 
and  fled  ^o  the  crater  of  Vesuvius.  Here 
he  was  joined  by  many  runaway  slaves, 
conquered  all  forces  sent  against  him,  and 
sacked  many  of  the  cities  of  southern  Italy. 
His  army  increased  to  100,000  men,  whom 
he  sought  to  induce  to  march  across  the 
Alps  and  to  seek  their  old  homes,  but  the 
fever  of  revenge  and  conquest  was  upon 
them,  and  Spartacus  continued  his  fight 
with  the  Roman  authorities.  At  last  he 
was  defeated  by  Crassus  in  71  B.  C.  while 
trying  to  seize  the  shipping  at  Brundusium, 
and  was  slain  at  Petelia. 

Spar'tanburg,  S.  C.,  capital  of  Spartan- 
burg  County,  on  the  Glen  Springs,  Charles- 
ton and  Western  Carolina  and  Southern 
railroads.  It  lies  94  miles  northwest  of 
Columbia,  the  capital,  and  72  miles  south- 
west of  Charlotte,  N.  C.  It  is  the  seat  of 
Converse  College  and  of  Wofford  Methodist 
Episcopal  College,  and  has  a  number  of 
churches,  schools  and  other  public  institu- 
tions. It  has  extensive  cotton  manufac- 
tories and  has  been  called  the  Lowell  of 
the  South.  This  industry  has  greatly 
advanced  the  growth  and  prosperity  of  the 
city.  Population  17,517. 

Spathe  (spdth  ) ,  the  very  highly  developed 
bract  which  invests  the  spadix.  In  Jack- 
in-the-pulpit  it  is  tubular  below,  and  spreads 
above  into  an  overarching  hood.  In  the 
calla  lily  it  is  very  large,  and  beautifully 
white.  The  spadix  with  its  spathe  is  char- 
acteristic of  the  Aroids,  and  in  the  numer- 
ous tropical  forms  the  spathe  is  extremely 
varied  in  form  and  often  brilliantly  colored. 

Spe'cie  Payments  in  the  U.  S.,  Suspen- 
sion and  Resumption  of  ( 1861-79 ).  In  con- 
sequence of  the  Civil  War  and  the  beginning 
of  the  drain  on  the  United  States  govern- 
ment to  meet  its  current  obligations  in 
metallic  money,  the  nation,  following  the 
action  of  the  banks,  suspended  specie  pay- 
ments at  the  close  of  1861  and  resorted  to 
the  issue,  in  large  sums,  of  legal-tender 
paper-money  ("greenbacks"  the  notes  were 
called)  in  lieu  of  gold  and  silver  in  the 
payment  of  debts  and  taxes.  The  suspen- 
sion, which  lasted  until  Jan.  i,  1879,  had 
the  effect  of  depreciating  the  national  paper- 
currency  to  half  its  face-value  in  gold; 
though,  when  the  war  closed,  the  government, 
in  pursuance  of  an  honest  financial  policy, 
began  to  redeem  its  obligations  with  coin 
and  stopped  the  issue  of  the  U.  S.  legal- 
tender  notes.  This  had  its  effect  on  the 
national  currency,  which  began  steadily  to 
rise  in  value.  The  government  finally 
grappled  with  the  financial  problem  and 
solved  it  by  announcing  that  on  Jan.  i, 
1879,  the  resumption  of  specie  payments 
would  take  place.  The  government  kept 
faith  with  its  creditors  and  the  nation  on 
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the  day  specified,  when;  through  the  sale 
of  bonds  and  the  accumulation  of  surplus 
revenue  etc.,  gold  and  silver  were  once 
more  paid  out.  The  result  proved  the 
wisdom  of  the  government  and  banished 
all  misgiving,  for,  when  1879  opened,  only 
about  ii  or  12  million  dollars'  worth  of 
notes  were  offered  for  redemption,  while 
the  treasury  at  Washington  had  in  its 
possession  about  ten  or  twelve  times  the 
amount  in  gold  in  its  vaults. 

Specific  Grav'ity.     See  DENSITY. 

Specific  Heat,  a  term  used  in  the  physi- 
cal sciences  and  in  engineering  to  denote 
the  quantity  of  heat  necessary  to  raise  the 
temperature  of  one  gram  of  a  substance 
through  one  degree  centigrade  at  any  given 
temperature.  This  quantity  of  heat  is 
known  as  the  specific  heat  of  that  sub- 
stance at  that  temperature.  If  we  use 
the  calorie  as  the  unit  of  heat,  an  exactly 
equivalent  definition  of  specific  heat  is  the 
following:  The  ratio  between  the  amount  of 
heat  required  to  raise  the  temperature  of  any 
body  one  degree  and  that  required  to  raise 
the  temperature  of  an  equal  mass  of  water 
one  degree. 

The  following  is  a  table  of  specific  heats 
of  some  of  the  more  common  substances: 


Sulphur  
Iron  

0 

o 

203 

114 

Iodine  
Antimony  

.0 
.0 

°S4 
°Si 

Zinc  

Silver.  .  . 

o 

09S 

OS7 

Platinum  
Lead.  .  

.0 

032 
031 

See  HEAT. 

Spec'tacles  are  instruments  used  for  aid- 
ing the  sight.  They  are  said  to  have  been 
invented  in  the  i3th  century.  The  first 
ones  were  very  clumsy,  and  there  was  very 
little  improvement  until  the  beginning  of 
the  i gth  century.  Spectacles  are  worn  for 
strengthening  the  vision,  when  it  is  weakened 
by  old  age,  or  to  remedy  any  natural  defect, 
such  as  nearsightedness,  and  also  to  pro- 
tect the  eye  from  too  strong  light.  The 
glasses  or  lenses  used  should  be  made  of 
the  best  of  glass  and  carefully  ground, 
though  sometimes  they  are  made  from  rock- 
crystal  and  called  "pebbles."  The  glasses 
should  be  very  carefully  selected  to  accom- 
plish the  purpose  intended,  it  being  often 
necessary  to  fit  each  eye  separately.  For 
short  sight  or  nearsightedness  the  lens  is 
concave,  and  the  weakest  glass  that  will 
permit  distant  objects  to  be  seen  should 
be  used.  For  the  weakness  of  old  age, 
which  is  farsightedness  and  is  first  noticed 
by  one's  holding  a  book  farther  off  in  read- 
ing etc.,  the  lens  is  convex,  and  the  strongest 
glass  should  be  used. 

Spec'trograph.    See  SPECTROSCOPY. 

Spec'troscope.     See  SPECTROSCOPY. 

Spectroscopy  (spek-tros'ko-py')  is  a  science 
which  has  for  its  object  the  determination 
and  description  of  the  various  radiations 
which  bodies  emit,  reflect  and  absorb.  It 


is  to  be  carefully  noted  that  spectroscopy 
does  not  end  in  the  observation  of  phenom- 
ena, but  includes  also  the  description  of 
these  phenomena  in  a  manner  which  is  at 
once  the  simplest  and  most  complete. 

METHOD   OP   SPECTROSCOPIC   SCIENCE 

The  examination  of  a  body  by  means  of 
the  spectroscope  includes  four  steps  These 
are  the  Production  of  Radiation;  the  Separa- 
tion of  the  different  Radiations;  the  Recording 
of  the  Radiations;  and  the  Comparison  of  the 
Radiations.  We  shall  consider  the  subject 
from  these  four  points  of  view. 

A.  What  the  spectroscope  receives  and 
analyses    is    radiant    energy.       It    follows 
naturally,   therefore,   that  the  first  step   in 
examining  the  spectrum  of  any  body  is  to 
make  that  body  a  source  of  radiant  energy. 
In  many  cases  this  step  has  already  been 
performed  for  us.    Thus  the  fixed  stars  and 
the    gases     in    which     lightning-discharges 
occur   are   already   rendered   self-luminous. 
All  we  can  do,  therefore,  is  to  observe  their 
spectra;  we  cannot  experiment  upon  them. 
Bodies  at  the  surface  of  our  earth  can  gen- 
erally be  made  to  radiate  energy   (i)   by 
heating  them,  as  in  the  case  of  a  red-hot 
poker;    (2)   by  passing  an  electric  current 
through  them,  as  in  the  case  of  the  Pliicker 
tube;   (3)  by  means  of  chemical  combina- 
tion, as  in  the  case  of  the  Bunsen  flame; 
or  (4)  by  means  of  luminescence,  of  which 
fluorescence   and   phosphorescence   are   ex- 
amples.     As  to  just   how  and  why   these 
processes    cause    bodies    to    emit    radiant 
energy  very  little  is  known. 

B.  Passing  now  to  the  second  step,  namely, 
the  separation  of  the  radiant  energy  of  one 
wave-length  from  that  of  the  others,   this   is 
the  peculiar  function  of  the  spectroscope, 
and    is    usually     accomplished    in    one    of 
two   ways:    either    by    interposing    in    the 
path  of  the  ray  a  prism  which  impresses 
upon  each  ray  of  different  wave  length  a 
different    direction;    or   by   placing   in   the 
path  of  the  rays  a  diffraction-grating  which 
accomplishes  the  same  thing.     (See  PRISM 
and  DIFFRACTION-GRATING.)     Of  these  two 
methods,  the  first  was  introduced  by  New- 
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A    PRISM-SPECTROSCOPE    ADJUSTED    TO    VIEW1 
ONE    PARTICULAR   COLOR   IN   THE    SPECTRUM 

ton  about  the  middle  of  the  i7th  century, 
and  the  second  by  Fraunhofer  near  the  be- 
ginning of  the  i  gth  century.  The  ordinary 
prism-spectroscope,  shown  in  'figure  i,  is 
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generally  made  up  of  three  parts,  viz.,  a 

Srism  and  two  astronomical  telescopes, 
ne  of  these  telescopes  is  used  to  render 
the  rays  which  fall  on  the  prism  parallel  to 
each  other,  and  is  therefore  called  the 
cottimator.  The  other  telescope  is  made 
movable  so  that  it  can  be  turned  into  the 
proper  direction  for  observing  any  desired 
color,  and  is,  therefore,  called  the  view- 
telescope.  A  grating  spectroscope  is  essen- 
tially of  the  same  construction  (see  figure  2) 
except  that  the  dispersion,  i.  e.,  the  separa- 
tion, of  the  rays  is  produced  by  the  grating 

at  G,  instead  of 
by  a  prism.  The 
radiant  energy 
is  here  admitted 
through  the 
small  narrow 
opening  at  S2, 
*  called  the  sht. 

An  image  of 
this  slit  is  pro- 
duced in  the  focal  plane  of  the  view-telescope, 
and  in  the  ordinary  spectroscope  is  there 
examined  by  means  of  an  eyepiece.  But,  if 
we  place  a  small  camera  at  the  end  of  the 
view  telescope  in  such  a  position  that  the 
photographic  plate  will  lie  in  the  focal 
plane  of  the  telescope,  we  can  then  obtain 
a  photograph  of  these  images.  Such  an 
instrument  is  called  a  spectrograph. 

Among  the  most  powerful  spectroscopes 
known  must  be  mentioned  the  curved  grat- 
ing instrument  devised  by  Rowland.  For 
the  best  account  of  this  see  Kayser's  Hand- 
buck  der  Spectroscopie.  In  the  same  class 
must  be  mentioned  Micbelson's  echelon 
spectroscope,  which  is  well-described  in 
Drude's  Lehrbuch  der  Optik. 

C.  Passing  now  to  the  manner  in  which 
spcc+.ra    are   recorded,    this    depends    partly 
upon  the  portion   of  the   spectrum   under 
examination  and  partly  upon  the  purpose 
of  the   examination.      If  it   is  merely  the 
appearance  of  a  line,  a  glance  of  the  eye 
may   suffice,    provided   the   line   is   in   the 
visible  part  of  the  spectrum. 

But  in  the  ultraviolet  part  of  the  spec- 
trum photography  is  practically  the  only 
available  means  for  obtaining  a  record.  In 
the  infrared  portion  of  the  spectrum  we 
cannot  see  and  cannot  easily  photograph 
what  is  there;  so  that  here  the  radiomicro- 
meter  or  bolometer  or  radiometer  must  be 
used.  In  general,  photography  is  the  best 
and  most  easily  worked  method  whenever 
it  is  applicable. 

D.  Comparison  of  Spectra.     Let  us  sup- 
pose  now   that   by   some   means  we  have 
analyzed  the  radiation  from  a  certain  body 
and  have  recorded  its  spectrum.     The  next 
step  in  the  process  is  to  apply  this  informa- 
tion to  the  purpose  for  which  it  was  ob- 
tained.    This  last  step  —  the  interpretation 
of  results  —  perhaps  is  the  most  important 
one  of  the  four,  and  the  one  which  demands, 


in  its  execution,  the  largest  measure  of 
care  and  experience.  After  a  spectrum  is 
once  obtained  it  becomes  generally  neces- 
sary to  compare  it  (i)  with  itself  when 
the  radiation  is  produced  under  different 
conditions;  (2)  with  itself  when  recorded 
in  another  way;  (3)  with  the  spectra  of 
other  bodies;  (4)  with  some  spectrum  which 
has  been  predicted  by  theory;  or  (5)  with 
a  standard  scale  of  wave-lengths;  that  is, 
with  an  ideal  spectrum  in  which  each  line 
diflfers<  from  its  neighbor  by  one  of  the 
units  in  which  wave-lengths  are  measured. 

HISTORY   OF    SPECTROSCOPY 

A  bare  outline  of  the  steps  by  which  this 
science  has  reached  the  high  degree  of  per- 
fection which  it  to-day  possesses  would  be 
something  like  the  following: 

1.  Newton,  by  his  careful  study  of  the 
prism,  gave  a  fairly  complete  answer  to  the 
question   of  separating  the  various  radia- 
tions. 

2.  Young  and  Fresnel,  by  establishing  the 
wave-theory  of   light  along  the   lines   laid 
down  by  Huygens,  placed  spectroscopy  upon 
a  sound  scientific  basis. 

3.  Fraunhofer,  by  inventing  the  diffrac- 
tion-grating,  greatly  increased    the    power 
and  simplicity  of  the  instrument. 

4.  Kirchhoff  and  Bunsen   (1859)  showed 
that  each  chemical  element  emits  a  char- 
acteristic radiation  and,  thereby,  established 
the  science  of  spectrum  analysis. 

5.  Rowland,  by  the  perfection  of  the  plane 
grating  and  by  the  invention  of  the  curved 
grating,  as  well  as  by  his  superb  published 
spectra  of  the  sun  and  elements,  revolution- 
ized the  entire  science  and  gave  it  a  pre- 
cision hitherto  undreamed  of. 

6.  Kayser  and  Runge,  by  their  study  of 
the   spectra   of  the   elements,   have  shown 
that  there  is  an  order,   and  not  a  chaos, 
running    through    the    thousands    of    lines 
already  mapped. 

7.  Michelson   (1890-1900)   has  shown  us 
how  a  single  line  in  any  spectrum  may  be 
analyzed    and   studied   in    detail;   and   has 
thus,    at   once,   multiplied   the   power   and 
the  problems  of  the  science.     This  he  has 
accomplished  by  the  invention  and  use  of 
the   interferometer   and   the   echelon   spec- 
troscope.    Kayser's  Handbuch  der  Spectro- 
scopie is  incomparably  the  best  treatise  ever 
written    on    this    subject.      HENRY    CREW. 

Spec'trum.  If  a  prism  or  a  diffraction- 
grating  be  interposed  in  the  path  of  a 
beam  of  white  light,  it  will,  provided  the 
beam  of  white  light  be  small,  spread  this 
beam  out  into  a  colored  band  in  which 
the  colors  are  arranged  in  the  following 
order :  red,  orange,  yellow,  green,  bline,  violet. 
This  colored  band  is  called  the  spectrum,  of 
white  light. 

If,  instead  of  a  pencil  of  white  light,  we 
had  passed  through  the  prism  a  pencil  of 
light  from  the  Bunsen  flame,  it  too  would 
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have  been  separated  into  its  constituent 
colors,  in  this  case  green,  blue  and  violet, 
which  are  the  spectrum  of  the  Bunsen  flame. 
If  an  electric  arc  had  been  employed,  we 
should  have  obtained  the  spectrum  of  the 
electric  arc,  even  though  a  large  part  of 
the  radiation  from  the  arc  is  invisible — 
has  no  color — and  must  be  detected  by 
the  photographic  plate. 

So  we  define  the  spectrum  of  any  body 
as  the  ensemble  of  its  radiations  visible  and 
invisible,  arranged  in  the  order  of  their 
wave-lengths.  See  SPECTROSCOPY. 

Spectrum  Analysis,  the  act  of  ascertain- 
ing the  character  and  composition  of  lumin- 
ous bodies  by  causing  a  ray  of  light  from 
the  body  to  pass  through  a  prism,  each 
substance  in  the  spectrum  having  its  own 
characteristic  system  of  lines — as  in  a  star, 
a  planet  or  any  heavenly  body  in  a  state  of 
incandescence  or  in  metals  submitted  by  the 
chemist  to  great  heat.  See  SPECTROSCOPY. 

Speculum  (spek'u-lum)  Metal  is  an  alloy 
composed  of  126  parts  of  copper  and  a 
little  over  58  of  tin,  which  is  used  for  the 
mirrors  or  specula  of  telescopes.  It  is  very 
brittle,  will  take  a  fine  polish,  and  does 
not  tarnish  easily.  A  silvered  glass  is, 
however,  taking  its  place,  being  just  as 
good  and  less  expensive. 

Speke  (speK),  John  Manning,  an  African 
explorer,  was  born  on  May  4,  1827,  in  Somer- 
setshire, England.  At  17  he  entered  the 
Indian  army,  where  between  his  periods  of 
military  service  he  collected  specimens  in 
natural  history  and  planned  available  routes 
of  travel.  In  1857  he  was  sent  out  with 
Burton  by  the  Royal  Geographical  Society 
to  find  the  great  lakes  of  Central  Africa. 
Speke,  when  alone,  discovered  the  Victoria 
Nyanza,  and  in  1860,  while  associated  with 
J.  A.  Grant,  he  returned  and  explored  its 
coasts  and  followed  the  river  until  he  was 
satisfied  it  is  the  Nile.  It  was  disputed, 
however,  by  Burton  and  other  travelers, 
and  Speke  made  arrangements  for  a  public 
discussi  n  with  Burton  at  Bath.  But  on 
the  morning  of  the  day  set,  Sept.  15,  1864, 
he  accidentally  shot  himself.  His  writings 
are  Journal  of  the  Discovery  of  the  Source 
of  the  Nile  and  What  Led  to  the  Discovery 
of  the  Source  of  the  Nile. 

Spell'ing.  The  art  of  orthography  as 
taught  in  the  elementary  school.  It  for- 
merly was  closely  associated  with  reading, 
but  has  come  to  be  treated  in  connection 
with  written  composition.  This  is  due  to 
the  fact  that  people  do  not  ordinarily 
spell,  except  when  they  are  giving  written 
expression  to  their  thoughts.  The  ideal 
selection  of  words  would  be  from  those 
most  commonly  used  in  composition,  rather 
than  from  reading,  which  represents,  for 
the  child,  a  much  larger  vocabulary.  The 
subject,  as  a  separate  school-study,  usually 
begins  in  the  second  school-year  and  ex- 
tends through  the  elementary  school. 


Spelling  represents  the  attempt  to  asso- 
ciate the  actual  order  of  letters  which  go 
with  a  meaning  and  its  spoken  symbol. 
In  perfect  spelling  the  child  has  a  fixed 
association  of  three  elements:  The  mean- 
ing of  the  word,  the  pronunciation  of  the 
word  and  the  spelling  of  the  word.  The 
presence  of  any  of  these  factors  ought 
immediately  to  recall  the  other  two.  All 
should  be  presented  together  so  as  to  be 
recalled  together. 

(i)  There  are  four  general  ways  of  getting 
the  meaning  of  a  word :  (a)  By  experience, 
through  action,  observation,  conversation 
etc.,  (b)  by  the  context  of  surrounding 
language,  (c)  by  the  teacher  telling  the 
child  and  (d)  by  the  use  of  the  dictionary. 

(2)  The  pronunciation  may  be  obtained  by 
three   typical  methods:      (a)  By  example, 
whether  it  be  by  the  chance  example  of 
one's  fellows  or  by  the  model  of  pronuncia- 
tion deliberately  given  by  the  teacher,  (b) 
by  phonetic  translation  from  the  printed 
word,  where  either  the  letters  (d-€-r-5-n-g-£- 
m-S-n-t)  .syllables  (de-range-ment)  or  phono- 
grams (de— r-ange — m-ent)are  changed  into 
sound  and  combined,  and   (c)  by  the  use 
of  the  ( dictionary,  where  the  sound  of  a 
letter  in  a  familiar  word  at  the  bottom 
of  the  page  is  transferred  to  the  word  under 
investigation    through    the    similarity    of 
diacritical  marks  in  ooth.     (3)  The  correct 
order  of  letters  is  usually  found  in  one  of 
four  general  ways:  (a)  By  having  the  child 
copy  the  word  from  a  book  or  from  the 
teacher's  spelling,    (b)    by  using   the  dic- 
tionary, which  is  very  difficult  for  the  child 
who  does  not  know  the  spelling  and,  there- 
fore,  has  to  guess  at  its  beginning  until 
he  finds  the  word,  (c)  by  looking  atten- 
tively at  the  word  (visualization)  and  then 
memorizing  it  and  (d),  when  the  word  is 
very  regular   and   pronunciation   will  sug- 
gest the  order  of  letters,  by  translating  his 
pronunciation  into  letters. 

In  actual  teaching  there  are  many  ways 
of  presenting  the  spelling  of  the  word,  with 
its  pronunciation  and  meaning.  The 
teacher  will  usually  (i)  revive  the  mean- 
ing carefully,  (2)  have  the  child  look  atten- 
tively at  the  written  word  (visual  impres- 
sion), (3)  have  him  copy  it  carefully  (motor 
impression),  (4  pronounce  it  carefully  for 
the  child  to  hear  (auditory  impression) ;  and 
(5)  then  have  the  child  speak  it  (motor 
impression). 

The  spelling  must  be  practiced  so  as  to 
fix  the  order  of  letters  in  his  memory. 
This  may  be  done  (i)  by  the  spe'ling  of 
single  words  in  written  lists,  (2)  by  spell- 
ing the  single  word  aloud,  pronouncing  the 
same  before  and  after  (dog,  d-o-g,  dog), 

(3)  by    spelling   the   word   in    a   sentence. 
This  spelling  of  words   in   sentences   may 
be    (a)    in    copying,    (b)    by   taking   down 
dictation  and  (c)  by  writing  the  words  in 
any  composition  where  the  child  is  trying 
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to  express  his  own  thoughts.  The  last- 
named  method  is  the  best  test  of  ability 
to  speU. 

With  the  usual  elementary-school  child, 
below  the  seventh  or  eighth  grades,  it  is 
now  preferable  to  teach  homonyms  (to. 
too)  separately  and  without  reference  to 
each  other.  Word-analysis  and  word- 
study  as  aids  to  spelling  are  passing  from 
the  course  of  study.  They  are  good  ways 
of  helping  the  child  to  guess  at  the  spell- 
ing of  a  word  from  its  linguistic  derivation 
when  there  is  no  dictionary  available,  but 
good  spelling  in  the  elementary  school  now 
demands  a  precise,  direct  and  authoritative 
spelling  made  habitual  by  practice. 

Spen'cer,  Herbert,  an  English  philos- 
opher, was  born  at  Derby,  April  27,  1820. 
His  father  was  a 
teacher,  and  the 
son  inherited  a 
taste  for  natural 
science,  keeping 
collections  of  in- 
sects and  making 
drawings  of  them 
as  a  boy.  His  first 
work  was  that  of  a 
civil  engineer,  in 
which  he  was  en- 
gaged for  about 
eight  years,  pub- 
lishing articles  in 
HERBERT  SPENCER  The  Civil  En- 
gineers' and  Architects'  Journal.  From  1848 
to  1853  he  was  an  editor  of  The  Economist. 
His  first  important  publication  was  Social 
Statics  in  1850.  His  great  plan  was  the 
working-out  of  a  system  of  philosophy 
based  on  the  doctrine  of  evolution,  the 
theory  that  the  world  is  the  result  of  a 
long  series  of  changes,  produced  by  force 
acting  on  matter  and  resulting  in  motion. 
In  applying  evolution  to  the  study  of  man 
in  society  Spencer  employed  assistants  to 
collect  and  arrange  all  sorts  of  facts  in 
regard  to  customs,  worship,  government 
etc.  of  savage  tribes,  ancient  and  modern 
races.  His  philosophical  writings  are  very 
numerous,  Principles  of  Psychology,  First 
Principles,  Principles  of  Biology,  Data  of 
Ethics  and  volumes  of  essays  being  among 
the  best  known.  His  brilliant  power  of 
drawing  conclusions  from  a  vast  array  of 
facts,  his  great  knowledge  of  science  and 
his  wealth  of  illustration  made  him  pop- 
ular as  well  as  gave  him  a  high  position 
among  philosophers.  (See  FISKE,  JOHN.) 
His  most  popular  works  are  a  small  book 
on  Education  and  The  Study  of  Sociology, 
He  died  on  Dec.  8,  1903. 

Spencer,  Mass.,  a  Worcester  County 
town,  population  5,980,  900  feet  above  sea 
level,  settled  in  1752,  is  situated  on  the  Boston 
&  Albany  railroad,  1 2  miles  west  of  Worcester. 
It  is  the  birthplace  of  Elias  Howe,  inventor  of 
the  sewing  machine,  and  contains  the  Luther 


Hill  Public  Park,  David  Prouty  High  School, 
Richard  Sugden  Block  and  Library,  gifts  of 
public-spirited  citizens.  The  chief  industries 
are  shoe,  wire  and  woolen  goods,  paper  and 
wooden  box  factories.  Population  7,000. 

Spenser,  Edmund,  an  English  poet,  was 
born  at  London  about  1552.  He  studied 
at  Cambridge,  obtaining  considerable  knowl- 
edge of  Latin  and  Greek  literature,  as  is 
seen  in  his  works,  and  making  a  friend  of 
Gabriel  Harvey.  In  1579  appeared  his  first 
work,  The  Shepherd's  Calendar,  the  first 
note  of  the  great  Elizabethan  poetry.  It 
was  dedicated  to  Sir  Philip  Sidney  (g.y.).  one 
of  his  stanchest  friends,  whose  acquaintance 
he  had  made  probably  through  Harvey. 
Through  Leicester,  Sidney's  uncle,  doubt- 
less, he  was  appointed  secretary  to  the  lord- 
deputy  of  Ireland,  which  thus  became  his 
home.  The  country  was  in  rebellion,  and 
Lord  Grey  suppressed  it  so  cruelly  as  to  be 
recalled,  and  Spenser  learned  the  lesson 
of  massacre  and  extermination,  which  he 
afterward  advocated,  making  his  name 
hateful  to  the  Irish  nation.  His  great  work, 
The  Faerie  Queene,  was  begun  in  England, 
but  the  larger  part  was  written  in  Ireland. 
The  first  three  books  were  published  in  1590 
and  brought  great  fame  and  a  small  pension, 
but  no  political  preferment,  as  he  had  hoped. 
Two  more  cantos  and  two  stanzas  were  pub- 
lished in  1596,  leaving  the  poem  unfinished. 
The  first  two  books  are  those  usually  read 
and  give  the  best  idea  of  the  beauty  of  the 
poem,  which  places  him  in  the  first  rank  of 
English  poets.  Of  his  other  poems,_  Colin 
Clout's  Come  Home  Again  perhaps  is  the 
best  known.  In  1598,  after  returning  from 
London  to  his  Irish  home  at  Kilcolman 
Castle,  in  an  insurrection  his  home  was 
burned,  and  he  fled  with  his  family  to  Lon- 
don., which  he  reached  exhausted  and  desti- 

tute.  There 
he  died  soon 
after  at  a  tav- 
ern in  King 
Street,  Jan. 
13,  1599  He 
was  buried  be- 
side Chaucer 
in  Westmin- 
ster Abbey. 
See  Spenser 
and  His  Poet- 
ry by  Craik 
andSpenset 
by  Church,  hi 
the  English 
Men  of  Letters 
Series. 

Sperm     (in 
' )  plants),,    the 
-'male     cell 
Antheridium  of  a  Pern  discharging  which     unites 
the  Coiled  Multiciliate  Sperms,      with  the    egg 

in  the  process  of  fertilization.  Antherozoid 
and  spermatozoid  are  terms  applied  to  the 
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same  body.  In  all  groups  of  plants,  except 
the  seed-plants,  the  sperm  is  chiefly  a  ciliated, 
free-swimming  cell.  In  Thallophytesfihe  cilia 
are  variously  disposed.  In  Bryophytes  each 
sperm  has  a  pair  of  cilia  at  its  anterior  end. 
In  Pteridophytes  the  body  of  the  sperm  is 
large  and  spirally  coiled,  tapering  into  a 
long,  slender  beak  which  bears  numerous 
long  cilia.  In  Spermatophytes  ciliated 
sperms  do  not  occur,  except  in  Cycads  and 
Ginkgo,  the  male  cells  being  transferred 
through  pollen  tubes. 

Spermaceti  (sper'ma-se'tf)  is  a  waxy  sub- 
stance obtained  from  the  oil  found  in  the 
head  of  a  sperm-whale.  The  oil  in  the  head 
of  an  ordinary-sized  whale  will  fill  12  bar- 
rels. The  oil  is  drained  off,  and  the  spermaceti 
washed  with  hot  water  and  weak  boiling 
lye.  It  is  a  white  substance,  looking  like 
wax,  without  taste  and  with  very  little 
odor.  It  is  used  for  candles  and  in  medicine. 

Sper'mary,  the  male  organ  of  plants,  that 
is  the  organ  which  produces  the  sperms. 
It  is  the  same  as  Antheridium  (q.  v7),  but 
is  substituted  for  it  by  those  who  wish  to 
emphasize  the  fact  that  an  antheridium 
holds  no  relation  to  the  anther  of  flowering 
plants. 

Spermatophytes  (speif  ma-to-fits),  the  high- 
est of  the  four  great  divisions  of  the  plant- 
kingdom,  characterized  by  the  production  of 
seeds.  The  name  means  seed-plants.  This 
great  group  has  received  numerous  other 
names,  as  flowering  plants,  Anthophytes, 
Phanerogams,  Phaenogams,  Phenogams, 
Siphonogams  etc.  The  seed-plants  form 
the  most  conspicuous  vegetation  on  the 
earth's  surface,  and  are  the  plants  most 
usually  noticed.  They  have  been  evidently 
derived  from  Pteridophytes,  differing  from 
them  chiefly  in  the  production  of  seeds. 
The  condition  which  has  resulted  in  the 
formation  of  a  seed  is  the  presence  and  re- 
tention of  a  single  megaspore  (embryo-sac) 
in  the  megasporangium  (ovule).  The  two 
great  lines  of  Spermatophytes  are  gymno- 
sperms  and  angiosperms.  In  gymnosperms 
(naked  seeds)  the  ovules  and  seeds  are  ex- 
posed upon  the  face  of  the  open  scale,  as  in 
pines,  spruces,  cypresses,  junipers  etc.  In 
angiosperms  (inclosed  seeds)  the  ovules  and 
seeds  are  inclosed  in  an  enveloping  carpel  or 
group  of  carpels.  The  gymnosperms  are  a 
very  ancient  race,  being  represented  only  by 
about  400  living  species;  while  the  angio- 
sperms are  modern,  containing  more  than 
100,000  described  species.  See  GYMNO- 
SPERMS and  ANGIOSPERMS. 

Spermatozoid  ( sper'md-td-zo'td )  (in 
plants).  See  SPERM. 

Sperm-Whale.     See  WHALE. 

Sphagnum  (sfgag'ntim).  A  genus  of  mosses 
known  as  the  bog-mosses.  They  are  large 
and  pallid  forms,  which  occur  in  great 
masses  in  boggy  regions,  especially  at  the 
north.  The  sphagnum-bogs  are  great  peat- 
formers,  and  associated  with  the  sphagnums 


are  many  strange  seed-plants,  as  carnivor- 
ous plants,  the  rarer  orchids,  heaths  etc. 
This  association  of  plants  of  strange  habits 
seems  to  be  due  to  the  fact  that  the  waters 
of  the  bog  are  poor  in  nitrogen-containing 
salts,  and  only  those  plants  which  have 
learned  to  endure  such  conditions  are  found. 
The  genus  sphagnum  is  so  peculiar  that  it 
forms  one  of  the  two  great  groups  of  mosses, 
the  other  and  much  larger  group  being 
called  the  true  mosses.  Sphagnum  is  an 
intermediate  'form,  combining  characters 
which  belong  to  liverworts  and  true  mosses. 
See  Musci. 

Sphinx,  The.  The  sphinx  at  Gizeh,  the 
oldest  of  known  statues  is  a  colossus  having 
the  head  of  a  man  and  the  body  of  a  lion. 
It  is  chiseled  from  the  living  rock,  1,800  feet 
distant  from  the  great  pyramid.  Some 
say  it  was  hewn  by  the  Hor-shesu,  servants 
of  Horus,  before  the  reign  of  King  Mena  of 
the  first  dynasty  and  was  in  need  of  repair 
at  the  time  Khufu  built  the  great  pyramid. 
The  sphinx  faces  east  that  he  may  be 
the  first  to  catch  sight  of  Ra,  his  father, 
the  rising  sun.  It  was  known  to  the  ancient 
Egyptians  as  Hu  or  Seheps,  and  to  the  "sons 
of  the  desert"  it  was  Abul-Hoe  (father  of 
terrors).  Binion,  in  Ancient  Egypt  or 
Mizraim  gives  the  measurements  as  follows : 
Height  of  head  from  top  of  head  to  bottom 
of  chin  19  it.;  horizontal  diameter  on  level 
of  forehead  23  ft;  circumference  at  level  of 
forehead  72  ft.;  horizontal  diameter  near 
broadest  part  of  wig  29  ft.;  circumference 
near  broadest  part  of  wig  91  ft.;  height  of 
neck  5  ft.;  horizontal  diameter  22  ft.;  cir- 
cumference of  neck  69  ft.;  total  height, 
present  state  (Bey)  65  ft.;  ear  6  ft.  5  in.; 
nose  5  ft.  10  in.;  the  mouth  7  It.  8  in.;  face, 
widest  part  across,  13  ft  7  in.;  whole  length 
of  body  140  ft.;  outstretched  paws  50  ft. 
The  execution  of  this  masterpiece  shows 
the  product  of  a  mature  people;  of  a  nation 
that  had  been  in  development  for  genera- 
tions and  generations.  Notwithstanding 
the  devastation  that  has  befallen  this  power- 
ful statue  —  the  lower  part  of  the  head-dress 
fallen;  the  neck  diminished  until  the  massive 
head  seems  almost  to  totter  on  the  verge 
of  downfall;  the  nose  and  head  broken  off 
by  fanatics;  and  the  paws  and  breast  that 
were  restored  by  the  Ptolemies  and  the 
Caesars  also  in  a  state  of  decay  —  it  still  is 
rapt  in  profound  thought  and  tranquillity 
behind  which  great  strengtn  and  power 
seem  to  live  in  perfect  command.  G.  Mas- 
pero,  in  speaking  of  the  great  sphinx  in  his 
Manual  of  Egyptian  Archeology,  says: 
"The  art  which  conceived  and  carved  this 
prodigious  statue  was  a  finished  art,  an  art 
which  had  attained  seli-mastery  and  was 
sure  of  its  effects.". 

Other  sphinxes  are  found  in  Egyptian 
ruins  of  a  later  date  during  the  age  of 
temple-building,  and  are  much  smaller  and 
of  three  kinds,  namely,  androsphinx,  which 
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has  the  head  of  a  man;  criosphinx,  the  head 
of  a  ram;  and  hieracosphinx,  a  hawk's;  yet 
all  have  the  body  of  a  lion.  These  were 
employed  along  the  avenues  leading  to 
temples  and  along  the  passages  that  joined 
together  the  sacred  fortresses  which  usually 
outnumbered  the  temples  in  every  city 
and  were  used  as  the  last  resort  in  an  at- 
tack from  enemies.  Consult  Maspero's 
Manual  of  Egyptian  Archeology;  Binion's 
Ancient  Egypt  or  Mizraim;  and  Hamlin's 
History  of  Architecture. 

Spice  Islands.     See  MOLUCCAS. 

Spices,  certain  vegetable  substances,  used 
for  flavoring  food.  They  are  the  product 
usually  of  tropical  countries,  and  are  brought 
mainly  from  the  east,  though  some  are 
found  in  the  tropical  regions  of  America. 
They  come  from  different  parts  of  the  plant, 
as  ginger  from  the  root,  pepper  and  nutmeg 
from  the  fruit,  cinnamon  from  the  bark,  and 
cloves  from  the  bud.  Ginger,  cultivated 
in  the  East  and  West  Indies,  is  prepared 
for  the  market  by  scalding  the  roots  in 
boiling  water  or  by  scraping  the  roots  and 
then  washing.  The  first  process  makes 
white  ginger,  and  the  last  black  ginger. 
Preserved  ginger  is  the  young  rootstocks 
preserved  in  syrup.  Nutmeg  and  mace  are 
obtained  from  the  fruit  of  trees  or  shrubs 
native  to  Asia,  Madagascar  and  America. 
Nutmeg  is  the  kernel  or  seed  of  the  fruit, 
which  is  yellow  and  looks  like  a  pear  that 
is  somewhat  round,  and  has  rather  hard 
flesh.  Around  the  nut  is  a  network  of  fibers 
called  mace,  and  within  the  thin  brown 
shell  is  the  nutmeg.  The  mace  is  blood-red 
when  fresh,  but  when  dried  in  the  sun  turns 
a  light  brown.  It  is  sprinkled  with  sea- 
water  to  preserve  it  and  pressed  flat.  Both 
mace  ancf  nutmegs  yield  an  oil  and  are  used 
in  medicine  as  well  as  in  food.  The  trees  do 
not  bear  fruit  until  eight  or  nine  years  old. 
Cinnamon  is  the  inner  bark  of  the  cinnamon- 
tree.  The  tree  is  a  native  of  Ceylon,  and 
grows  also  in  China  and  South  America. 
The  bark  is  taken  from  the  tree  in  strips 
about  40  inches  long,  and  gathered  into 
bundles,  which  makes  it  ferment  so  that 
the  outside  bark  is  easily  peeled  off.  It  is 
dried,  and  rolled  up.  The  best  cinnamon 
comes  from  Ceylon.  Cloves  (called  so  be- 
cause they  look  like  small  nails,  from  clavus, 
the  Latin  for  nail)  is  the  flower-bud  of  the 
clove-tree.  The  tree  is  a  native  of  the 
Moluccas,  grows  about  40  feet  high, ,  and 
lives  to  be  100  or  200  years  old.  The  spice 
is  the  blossom,  and  is  gathered  before  it  is 
quite  open  and  dried  in  the  shade.  The 
tree  does  not  grow  well  out  of  its  native 
soil.  The  oil  of  cloves  is  used  in  medicine. 
Pepper  is  a  berry  which  grows  on  a  climbing 
shrub.  It  is  about  as  large  as  a  pea,  and 
there  are  20  or  30  in  a  cluster.  They  are 
yellow  when  ripe,  black  when  dried.  Black 
pepper  is  made  by  grinding  the  whole  berry, 
white  pepper  by  rubbing  off  the  outer  cov- 


ering before  grinding.  Cayenne  pepper 
is  the  pod  of  a  plant,  and  was  first  brought 
from  Cayenne  in  South  America.  Mustard 
is  obtained  from  the  seeds  of  a  plant,  three 
varieties  of  which  are  used  —  the  black 
found  in  Europe,  the  white  in  Europe,  Asia 
and  the  United  States,  and  a  weed,  called 
the  wild  mustard,  found  in  England  and 
the  United  States.  The  seeds  of  the  wild 
mustard  are  used  only  to  mix  with  the 
others.  The  flour  made  from  the  seeds  is 
often  adulterated,  but  mixing  it  with  wheat- 
flour  is  allowed,  as  it  keeps  better  and  is  less 
bitter  and  stinging. 

Spi'ders,  a  distinct  group  of  animals  re- 
lated to  scorpions,  daddy-long-legs  and 
mites.  United  with  the  latter,  they  make 
the  class  Arachnida,  which  is  related  to  the 
classes  of  insecta,  Crustacea  and  myriopoda. 
Their  body  is  separated  into  two  parts,  a 
combined  head  and  thorax  and  an  abdomen. 
There  are  four  pairs  of  walking-legs  on  the 
thorax,  which  distinguish  them  from  all 
insects,  the  latter  having  three  pairs  of 
legs.  The  head  carries  poison-jaws,  mouth- 
parts  and,  usually  six  or  eight  simple  eyes. 
The  arrangement  of  the  eyes  is  an  aid  in 
classifying  spiders.  They  breathe  by  means 
of  air-chambers  on  the  abdomen,  which  are 
called  lungs.  These  number  two  or  four, 
and,  when  the  former,  there  also  are  air- 
tubes  in  the  body.  The  spinnerets  from 
which  the  thread  is  spun  are  little  knob- 
like  processes  on  the  under  side  of  the  abdo- 
men near  its  tip.  There  are  two,  three  or 
four  pairs  with  numerous  horny  tubes  open- 
ing upon  them.  The  substance  of  the  thread 
is  fluid  and  hardens  on  contact  with  the 
air.  It  is  formed  within  numerous  glands, 
one  of  which  opens  in  each  horny  tube. 
Fluid  issues  from  the  various  tubes  and  is 
usually  united  into  a  single  thread.  Some 
spiders,  in  place  of  spinning  webs,  send  into 
the  air  a  slender  thread  which  becomes 
longer  and  longer,  and,  finally,  is  sufficient 
to  act  as  a  float.  They  let  go  their  hold 
and  go  sailing  through  the  air  often  for 
miles,  supported  by  this  floating  thread, 
and  ballooning  spiders  sometimes  are  seen 
far  out  at  sea.  Spiders  lay  eggs  in  silken 
bags  or  cocoons,  which  are  sometimes  car- 
ried about  by  the  female  and  at  other  times 
attached  to  objects  in  sheltered  places. 
The  young  that  hatch  from  the  ball  dragged 
by  the  mother  climb  up  her  back,  and  for  a 
time  she  thus  carries  them  about.  The 
kinds  of  spiders  and  the  webs  they  form 
are  varied.  The  cobweb  of  the  house- 
spiders  is  most  familiar,  though  there  is  a 
much  larger  number  of  webs  to  be  found 
out-of-doors.  The  common  garden-spider 
with  its  geometrical  web  is  well-known. 
The  large  black  and  yellow  spider  is  fre- 
quently seen  in  the  autumn.  The  interest- 
ing jumping-spiders  are  common  on  plants, 
logs,  fences  and  sides  of  buildings.  _  The 
common  grass-spider  makes  its  web  in  the 
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form  of  a  funnel  in  the  grass.  Some  spiders 
of  small  size  build  no  webs,  but  wander  about 
and  leap  upon  their  prey  like  tiny  tigers. 
The  trap-door  spiders  inhabit  tubular  nests 
in  the  ground  provided  with  a  trap-door  to 
close  the  entrance;  several  species  are  found 
in  our  southern  and  southwestern  states. 
Some  triangular  spiders,  with  sharp  spines 
projecting  from  their  bodies,  are  among 
the  most  curious  forms.  Among  the  largest 
spiders  of  warm  and  tropical  countries  is  the 
tarantula  (q.  v.),  a  large,  hairy,  fierce-looking 
spider  whose  bite  is  poisonous  but  rarely, 
if  ever,  fatal  to  man.  All  have  poison- 
glands,  but  very  few  are  harmful  to  man. 
There  also  are  crab-spiders  (mygale),  meas- 
uring six  or  seven  inches  across,  which  prey 
upon  birds  and  other  small  animals.  Some 
of  these  inhabit  our  western  plains  and 
others  are  found  in  tropical  regions  of  the 
Old  World.  The  king-crab  is  usually  re- 
garded as  belonging  to  the  same  group  as 
the  spiders.  See  McCook:  American 
Spiders  and  Their  Spinning  Work  and 
Emerton :  The  Common  Spiders  of  the  United 
States. 

Spike,  an  inflorescence  in  which  the  flow- 
ers are  sessile,  or  nearly  so,  and  upon  an 
elongated  axis.  See  INFLORESCENCE. 

Spike' let,  small  spikes  which  form  a  part 
of  a  larger  inflorescence,  as  in  grasses.  See 
INFLORESCENCE. 

Spikenard  (splk'nard)  or  Nard,  a  per- 
fume obtained  from  a  small  plant,  a  native 
of  India.  It  was  much  prized  by  the  an- 
cients and  used  in  baths  and  at  feasts.  The 
odor  is  not  generally  liked  by  modern 
nations,  and  it  is  now  used  rrore  in  medicine 
than  as  a  perfume.  Some  other  plants  of 
the  same  order,  used  in  the  place  of  spike- 
nard, grow  on  the  Alps  and  other  mountains 
of  southern  Europe,  where  the  peasants 
gather  them  from  the  rocks. 

Spine,  a  rigid,  sharp-pointed  outgrowth 
from  plants.  Ordinary  spines  are  modified 
branches  and  sometimes  leaves,  which  have 
become  stunted  on  account  of  deficient  food- 
supply.  They  are  most  common  in  plants 
of  arid  regions.  Sometimes,  however,  hairs 
become  very  rigid  and  sharp,  in  which  case 
they  are  said  to  be  spiny. 

Spin'ner,  Francis  Elias,  an  American 
official,  was  born  at  Mohawk,  N.  Y.,  in  1802. 
He  was  in  Congress  from  1855  to  1861,  but 
is  best  known  as  treasurer  of  the  United 
States  for  14  years.  In  this  capacity  his 
signature  was  placed  on  all  the  paper-money 
of  the  United  States,  and  the  very  curious 
autograph,  defying  imitation,  was  known 
all  over  the  world.  He  retired  in  1875,  and 
died  on  Dec.  31,  1890. 

Spin'ning,  an  old-time  household  indus- 
try, performed  by  the  hand,  by  means  of 
the  spindle  and  distaff,  but  now  a  process 
extensively  performed  by  machinery,  and 
consisting  of  drawing  out  and  twisting  into 
thread  wool,  cotton,  flax,  silk  and  other 


fibrous  substances,  suitable  for  sewing  pur- 
poses or  weaving.  The  operation  was  first 
performed  mechanically  by  the  spinning- 
machine  or  jenny,  invented  in  England 
about  1767  by  James  Hargreaves  (q.  v.),  a 
Lancashire  weaver,  by  the  operation  of 
which  a  number  of  threads  were  spun  to- 
gether. To  this  spinning- jenny  was  later 
on  invented  and  attached  a  bobbin  for 
winding  the  yarn  by  a  motion  separate 
from  that  of  the  spindle.  Still  later  the 
jenny  was  followed  by  the  spinning-frame 
and  the  spinning-mule,  which  ultimately 
superseded  the  jenny  in  cotton  manufacture. 
In  England  Manchester  is  the  chief  seat 
of  the  spinning  and  cotton-making  industry; 
while  in  America  there  are  now  not  less 
than  25  million  spindles  in  operation  in 
the  great  textile  factories  spread  over, 
chiefly,  the  eastern  portion  of  the  United 
States. 

Spinola  (spe'no-ld"),  Ambro'sio,  Marquis 
of,  a  great  Italian  soldier,  was  born  at 
Genoa  in  1571.  With  his  brother  he  raised 
a  force  of  9,000  men  whom  he  kept  at 
his  own  expense.  He  served  first  in  the 
Netherlands.  His  reduction  of  Ostend, 
which  had  been  besieged  two  years,  gave 
him  a  great  reputation,  and  he  was  placed 
at  the  head  of  the  Spanish  and  Italian 
troops  in  the  Netherlands.  His  great  an- 
tagonist was  Prince  Maurice  of  Nassau,  and 
in  their  long  struggle  neither  could  gain 
any  advantage.  After  an  armistice  of  12 
years,  beginning  in  1609,  with  the  renewal 
of  the  war  Spinola  was  once  more  opposed 
to  Maurice,  who  died,  however,  before  the 
walls  of  Breda.  The  taking  of  Breda  in 
May,  1625,  after  a  siege  of  ten  months, 
was  Spinola's  last  victory.  He  had  spent 
his  fortune  in  maintaining  his  troops,  but 
his  claims  were  not  acknowledged  by  the 
Spanish  government,  and  vexation  from 
this  shameful  neglect  is  said  to  have  hastened 
his  death,  which  took  place  in  Piedmont, 
Sept.  25,  1630. 

Spinoza  (spt-no'zd),  Ben'edict,  the  great 
Dutch- Jewish  philosopher,  was  born  at 
Amsterdam,  Nov.  24,  1632,  of  Hebrew 
parentage.  His  philosophical  studies  grad- 
ually drew  him  away  from  the  faith  of 
Israel,  and  he  was  formally  excommunicated 
in  1656,  when  he  changed  his  name,  which 
was  Baruch,  to  Benedict.  In  common  with 
all  Jewish  youth  he  had  been  _  taught  a 
trade,  in  his  case  that  of  polishing  lenses, 
by  which  he  now  supported  himself.  At 
the  death  of  his  parents  he  contested  with 
his  sisters  his  right  to  the  inheritance,  but, 
when  he  had  obtained  it,  took  only  one 
bed.  He  moved  to  Leyden  and  then  to 
The  Hague,  where  be  was  offered  a  pro- 
fessorship at  Heidelberg,  Germany,  if  he 
would  teach  nothing  opposed  to  the  re- 
ceived religion.  He  declined  the  position, 
the  offer  of  money  by  a  wealthy  friend 
and  a  pension,  conditioned  on  dedicating 
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one  of  his  works  to  Louts  XIV.  Yet  lie 
was  living  on  only  a  few  cents  a  day. 
Separated  from  his  friends,  suffering  from 
ill-health  and  want  and  harassed  by  con- 
tinual persecution,  he  continued  his  life  of 
study  until  his  death  on  Feb.  21,  1677. 
His  philosophical  system  was  based  on  that 
of  Descartes,  and  is  mainly  contained  in 
his  Ethics,  which  was  not  published  until 
after  his  death.  "The  world  has  produced 
no  intellect  more  profound  than  that  of 
Spinoza,  and  Spinoza  has  produced  no 
book  which  can  be  compared  with  his 
Ethics,"  which  attracted  the  admiration  of 
such  men  as  Goethe,  Fichte,  Schelling  and 
Hegel  and  gave  character  to  a  school  of 
philosophy.  During  his  life  Spinoza  pub- 
lished only  two  works:  Abridgement  of  the 
Meditation  of  Descartes  and  a  Treatise  on 
Theological  Politics.  Consult  H.  Smith's 
Spinoza  and  His  Environment  and  the 
Lije  by  Pollock. 

Spi'rea,  a  genus  of  plants  of  the  rose 
family.  The  species  scattered  throughout 
the  temperate  parts  of  the  northern  hem- 
isphere consist  of  small,  unarmed  shrubs 
or  perennial  herbs,  with  racemes  or  corymbs 
of  white  or  reddish  flowers.  North  Amer- 
ican, Indian  and  Japanese  shrubby  species 
are  in  cultivation.  Two  very  fragrant 
British  species  are  known  by  the  name  of 
meadow-sweet.  Dropwort,  found  in  Sweden, 
has  tuberous  roots  which  are  somewhat 
nutritious  and  are  ground  and  made  into 
bread.  Hardtack,  a  species  in  the  United 
States,  is  used  as  a  tonic  and  astringent. 

Spirogyra  (spi'rd-ji'rd),  a  genus  of  plants 
belonging  to  the  green  algae,  which  has 
received  its  name  from  the  fact  that  the 
very  conspicuous  chloroplast  passes  as  a 
broad  spiral  band  from  one  end  of  the  cell 
to  the  other.  The  species  are  filamentous 
forms,  and  are  very  common  in  frothy 
masses  in  stagnant  fresh  water  and  about 
springs,  being  commonly  known  as  pond- 
scums  or  frog-spittle.  Spirogyra  belongs 
to  the  conjugate  forms,  its  filaments  be- 
coming connected  in  pairs  by  outgrowing 
tubes  at  the  time  of  fertilization.  See 
CHLOROPHYCE.E. 

Spitzbergen  (sptts-berg'en'),  a  group  of 
islands  in  the  Arctic  Ocean,  400  miles 
north  of  Norway.  They  are  covered  with 
ice,  with  sharp  projecting  peaks,  which 
give  them  their  name  of  Spitzbergen,  mean- 
ing Needle-like  Mountains.  On  the  western 
coast  the  climate  is  affected  by  the  Gulf 
Stream,  while  the  eastern  coast  is  icebound 
and  difficult  of  access.  There  is  a  scanty 
vegetation,  with  40  species  of  plants;  herds 
of  reindeer,  the  arctic  fox  and  the  polar 
bear  are  found,  with  great  swarms  of  sea- 
fowl.  The  longest  day  is  four  months,  and 
the  long  night  lasts  from  Oct.  22  to  Feb. 
22,  in  which  the  moon  and  stars  and  occa- 
sionally the  aurora  borealis  are  the  only 
light.  There  are  no  permanent  inhabitants, 


but  the  islands  are  visited  by  Norwegian 
walrus-hunters  and  scientific  explorers. 
Consult  Lord  Dufferin's  Letters  from  High 
Latitudes. 

Spof'ford,  Ainsworth  Rand,  a  librarian 
of  the  United  States  Congress,  was  born 
at  Gilmanton,  N.  H.,  Sept.  12,  1825,  and 
educated  by  private  tutors.  Early  in  his 
career  he  settled  at  Cincinnati,  O.,  as  a 
bookseller  and  publisher,  and  also  became 
associate-editor  of  the  Cincinnati  Daily 
Commercial.  ^  In  1861  he  became  assistant 
to  the  librarian  of  Congress,  and  four  years 
later  was  appointed  librarian-in-chief.  In 
1897  he  was  succeeded  by  J.  R.  Young 
and  later  by  Herbert  Putnam.  Mr.  Spofford 
was  an  indefatigable  compiler  of  the  cata- 
logues of  the  Congressional  library,  and  for 
some  years  issued  the  American  Almanac. 
He  also  interested  himself  in  copyright 
matters,  published  a  Manual  of  Parlia- 
mentary Rules,  and  edited  the  Library  of 
Choice  Literature,  the  Library  of  Historic 
Characters  and  Famous  Events  and  the 
Library  of  Wit  and  Humor.  He  was  one 
of  the  greatest  librarians  that  ever  lived 
and  a  marvel  of  learning  and  memory.  He 
died  on  Aug.  n,  1908. 

Spofford,  Harriet  Elizabeth  (Prescott), 
an  American  author,  was  born  at  Calais, 
Me.,  April  3,  1835.  In  a  Cellar,  one  of 
her  first  contributions  to  the  Atlantic 
Monthly,  attracted  great  attention.  She 
has  since  published  The  Amber  Gods;  Sir 
Rohan's  Ghost;  New  England  Legends; 
Azarian,  an  Episode;  and  still  is  a  frequent 
and  popular  contributor  to  the  periodicals. 

Spokane  (spd-kan') ,  Wash.,  formerly  called 
Spokane  Falls,  a  city  in  the  eastern  part 
of  the  state,  is  the  county-seat  of  Spokane 
County  and  is  reached  by  the  Northern 
Pacific,  Great  Northern,  Oregon  Railway 
and  Navigation  Company  and  Spokane  and 
Northern  and  other  railways.  Spokane 
River,  which  runs  through  _  the  city,  is 
spanned  by  23  bridges,  and  in  a  series  of 
falls  has  a  descent  of  142  feet,  affording 
splendid  water-power.  Even  at  extreme 
low-water  these  falls  develop  15,000  elec- 
trical horse-power.  This  is  utilized  in 
numerous  manufacturing  plants  and  in 
generating  electric  power,  which  not  only 
serves  the  city  but  is  furnished  to  mines 
in  Idaho,  100  miles  distant.  The  famous 
silver-lead  mines  of  Coeur  d'Alene,  Idaho, 
which  produce  over  one  fifth  of  the  annual 
lead  output  of  the  world,  are  thus  operated. 
This  .water-power  lights  the  city,  operates 
the  mills,  98  miles  of  street-railways  and 
258  miles  of  interurban  lines.  Spokane  is 
the  mining-center  of  a  wide  region,  and 
does  a  large  business  in  handling  the  prod- 
ucts of  the  mines  and  in  furnishing  miners' 
supplies.  It  is  surrounded  by  heavy  pine- 
forests,  which  produce  a  large  output  of 
lumber  and  make  the  city  an  important 
lumber-market.  It  also  is  the  chief  market 
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for  the  extensive  grain-products  of  eastern 
YVashington.  The  adjacent  country  is  also 
rich  in  farm  and  dairy  products,  fruit  and 
live  stock,  and  has  valuable  quarries  of 
granite.  The  manufacturing  interests 
include  lumber  and  lumber-products, 
machine-shops,  foundries,  flour-mills,  cigars, 
crackers,  soap,  flour-mills,  machinery-works, 
pottery,  mattress,  furniture,  broom  and 
trunk  factories,  a  cereal-food  plant  and 
brick  and  terra-cotta  works.  Spokane  is 
a  substantial  and  admirably  built  city;  as 
regards  both  residences  and  business  blocks. 
Some  of  the  notable  buildings  are  the  city- 
hall,  Carnegie  Library,  the  county  court- 
house, St.  Luke's  Hospital,  Masonic  Temple, 
August  Paulsen  Building,  Marshall-Wells 
Building  and  Columbia  Building.  There 
are  more  than  70  churches,  and  the  educa- 
tional facilities  are  of  the  best.  The  23  brick 
and  stone  school-buildings  cost  over  $i,- 
500,000,  and  the  high  school  $175,000.  It 
is  tlie  seat  of  Gonzaga  College  (which  cost 
$500,000),  Academy  of  the  Holy  Name, 
Brunot  Hall  for  Girls  and  St.  John's  School 
for  Boys.  Spokane  has  all  the  facilities  of 
a  thriving  modern  city,  owns  its  own  water- 
works, and  has  good  drives  and  parks 
The  first  settlement  was  made  in  1872,  the 
city  incorporated  in  1881,  and  now  has  a 
population  &f  104,402. 

Spon'ges,  a  group  of  animals  intermediate 
between  the  protozoa    (which  see)  and  ani- 
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mals  like  the  hydra  and  jelly-fishes  (ccelen- 
terata).  The  sponges  were  formerly  re- 
garded as  plants,  but  that  was  in  the  days 
when  superficial  appearances  only  were  con- 
sidered. They  are  distinctly  animals,  and 
are  usually  separated  into  a  distinct  sub- 
kingdom  called  porifera.  Although  they 
have  no  distinct  organs,  they  are  clearly 
a  step  above  the  simplest  animals.  They 
are  many-celled  animals  and  are  composed 
of  two  distinct  layers.  The  middle  layer 
(mesoderm)  is  foreshadowed  in  them,  but 
is  not  distinctly  developed.  AH  animals 


above  them  have  three  distinct  cell-layers. 
Sponges  are  mostly  marine,  but  a  single 
genus  (spon^illa)  of  fresh-water  sponges  is 
widely  distributed,  being  abundant  in  the 
region  about  Chicago,  as  well  as  in  other 
parts  of  the  United  States.  These  fresh- 


Vertical  section  of  a  fresh-water  sponge(spongilla), 
showing  the  arrangement  of  the  canal  system.  C. 
ciliated  chambers;  DP.  dermal  pores;  Ex.  excurrent 
canals;  GO.  openings  of  the  excurrent  canals; 
PG.  paragastric  cavity;  SD.  subdermal  cavities;  O. 
osculum. 

water  sponges  are  not  often  noticed  by  the 
casual  observer.  They  are  clusters  of  soft, 
greenish  substance  looking  like  algae.  They 
will,  however,  shrink  when  touched,  and, 
if  closely  watched,  a  current  of  water  can 
be  seen  coming  from  a  crater-like  opening 
in  their  top.  Minute  points  of  lime  are 
formed  within  their  substance  to  serve  as 
a  support.  They  increase  by  budding  and 
by  eggs  that  are  formed  in  the  autumn, 
and  carry  the  life  over  to  another  season. 
The  marine  sponges  are  varied  in  form, 
size  and  complexity.  Their  skeletons  are 
either  limy,  flinty  or  horny.  The  bath- 
sponges  and  slate  sponges  represent  the 
horny  skeletons  only.  When  they  are 
living,  the  skeleton  is  covered  with  sponge- 
flesh,  and  they  look  on  the  outside  some- 
thing like  a  piece  of  liver,  or  like  a  piece 
of  tanned  kid,  but  always  with  some  pores 
opening  into  them.  The  limy  sponges  and 
the  glass  -  sponges  are  too  hard  for  com- 
mercial use.  The  sponges  are  all  permeated 
by  branching  canals  which  open  by  small 
pores  on  the  surface.  These  canals  lead 
into  larger  ones,  and,  finally,  open  into 
chimney-like  passages  which  open  outward 
by  an  orifice  of  considerable  size.  Water 
carrying  oxygen  and  minute  food-particles 
is  continually  passing  in  through  the  small 
surface-pores,  traversing  the  system  of 
canals,  and  passing  out  through  the  crater- 
like  opening.  Along  the  passage-way  are 
rounded  chambers  which  are  lined  by 
numerous  cells  provided  with  flagella. 
These  cells  do  the  feeding.  The  flagella  are 
hair-like  threads  of  protoplasm  that  keep 
waving  and  help  to  produce  the  currents 
of  water.  The  simplest  sponges  are  small 
tubes  with  many  inlets  and  a  single  outlet. 
The  more  complex  sponges  have  the  pas- 
sage-ways very  much  branched  and  usually 
several  outlets.  Sponges  increase  by  bud- 
ding and  also  by  the  formation  of  eggs. 
The  sponges  of  the  Gulf  of  Mexico,  the 


SPONTANEOUS  COMBUSTION 


1802 


SPONTANEOUS  GENERATION 


Bahama  Islands  and  the  West  Indies  are 
of  a  rather  coarse  quality.  The  finest 
sponges  come  from  the  Mediterranean  and 
the  Red  Sea.  Sponges  of  good  quality  are 
found  in  Florida  waters,  the  best  variety, 
sheeps-wool,  selling  for  $2  to  $5  per  pound. 
Sponge-fishing  has  there  become  an  im- 
portant industry,  employing  nearly  200  small 
vessels,  with  crews  numbering  more  than 
2,500  persons.  When  a  vessel  reaches  the 
grounds,  the  men  go  out  in  pairs  in  row- 
boats,  one  man  leaning  over  and  scanning 
the  sea-bottom  with  a  water-glass.  When 
a  sponge  is  seen,  it  is  secured  with  a  kind 
of  steel  fork  on  a  long,  slender  pole.  The 
flesh  is  removed,  sometimes  by  imbedding 
in  the  sand,  and  the  skeleton  is  left.  They 
are  then  soaked  in  water,  and  afterward 
squeezed  and  dried  in  the  air.  See  Hyatt's 
Commercial  and  Other  Sponges. 

Spontaneous  Combus'tion,  or  burning 
without  the  application  of  fire,  sometimes 
occurs  in  mineral  and  other  substances. 
Charcoal,  if  saturated  with  oil,  may  become 
so  heated  as  to  burn,  and  coals  containing 
iron  pyrites,  when  wet,  will  catch  fire. 
Phosphorus,  when  dry,  ignites  easily,  and 
has  been  known  to  melt  and  burn  in  a 
room  where  the  temperature  was  only  70°, 
so  that  in  hot  weather  a  fire  may  be  started 
by  large  packages  of  matches.  Hay,  cotton, 
tow,  flax,  rags,  straw,  leaves,  if  collected 
in  large  quantities,  when  damp  undergo 
fermentation,  which  gives  off  sometimes 
enough  heat  to  burn.  The  cotton-rags  and 
waste  used  in  wiping  oiled  machinery  and 
lamps  have  probably  started  many  unex- 
plained fires.  Spontaneous  combustion  of 
the  human  body  has  been  thought  to  occur 
in  a  number  of  cases,  usually  where  the 
individual  was  an  habitual  drinker,  but  is 
now  considered  doubtful.  Liebig  says  a 
dead  body  filled  with  alcohol  may  burn 
of  itself,  but  not  a  living  one,  in  which 
the  blood  is  circulating.  See  Letters  on 
Chemistry  by  Liebig. 

Spontaneous  Generation  of  Life,  the 
doctrine  that  life  in  some  form  is  developed 
from  non-living  matter.  The  ancients  be- 
lieved that  frogs  and  eels  sprang  from  mud, 
that  insects  were  generated  in  dew,  that 
decaying  meat  bred  maggots,  that  the 
appearance  of  other  forms  of  life  was  to 
be  accounted  for  by  spontaneous  genera- 
tion from  lifeless  matter.  This  belief  was 
quite  general  until  the  iyth  century,  when 
the  Italian,  Francesco  Redi,  made  experi- 
ments to  test  the  truth  of  it.  He  placed 
bits  of  meat  in  open  jars,  and  others  in 
jars  that  were  covered  by  fine  gauze,  and 
watched  for  the  development  of  maggots. 
The  blow-flies  visited  the  uncovered  meat, 
but  were  prevented  from  reaching  the  other. 
Of  course,  maggots  hatched  from  the  eggs, 
but  did  not  appear  in  the  protected  meat, 
and,  by  this  simple  experiment,  he  proved 
that  maggots  did  not  arise  spontaneously 


from  the  meat.  This  was  about  1660.  He 
made  further  experiments  and  reached  the 
conclusion,  not  as  a  matter  of  opinion,  but 
as  a  result  of  experiment,  that  life  arises 
only  from  antecedent  life  and  does  not 
develop  spontaneously. 

This  position  was  quite  generally  accepted 
for  larger  animals,  but  with  the  introduc- 
tion of  the  microscope,  a  new  world  of 
extremely  minute  living  beings  was  made 
known,  and  doubts  began  to  be  entertained 
that  those  minute  beings  must  always  have 
parents  like  themselves.  It  is  a  well-known 
fact  that  fluids,  like  clear  mutton-broth 
or  water,  in  which  any  vegetable  or  animal 
substance  has  been  soaked,  will,  if  allowed 
to  stand,  soon  become  teeming  with  micro- 
scopic life.  The  possibility  of  this  life 
arising  by  spontaneous  generation  formed 
a  new  phase  of  the  question.  Needham 
and  Buffon  attempted  to  put  the  matter 
to  test  by  boiling  infusions,  to  kill  all  germs 
that  might  exist  in  them,  and  corking  them 
tightly.  In  course  of  time  these  fluids 
became  cloudy  and  were  overrun  with 
microscopic  life.  But  about  1775  a  priest 
of  the  period  named  Spallanzani,  showed 
that  their  experiments  had  not  been  con- 
ducted with  sufficient  care.  He  boiled  in- 
fusions for  three  quarters  of  an  hour  in 
flasks,  and,  while  the  fluid  was  still  boiling, 
heated  the  necks  of  the  flasks  and,  draw- 
ing them  into  a  fine  point,  he  closed  them 
by  heat.  No  microscopic  life  appeared  in 
the  flask  treated  in  this  way,  and  the  con- 
clusion was  drawn  that  spontaneous  gener- 
ation of  life  was  disproved. 

About  this  time  oxygen  was  discovered 
and  shown  to  be  necessary  to  all  forms  of 
life.  This  brought  a  new  point  of  view, 
and  objection  was  made  to  Spallanzani's 
form  of  experiments  on  the  score  that 
oxygen  was  excluded  by  sealing  the  necks 
of  the  flasks.  In  order  to  test  this  objec- 
tion, Schulze  and  Schwann  in  1836  took 
up  the  question  again  and  devised  a  means 
of  admitting  oxygen  into  the  flasks  con- 
taining fluids  that  had  been  boiled.  The 
necks  of  the  flasks  were  drawn  out  long, 
and  convoluted,  and  left  open  at  the  ends. 
In  some  cases  the  inlet  was  heated  and  air 
drawn  in.  In  other  cases  the  air  was 
passed  through  bulbs  containing  chemicals 
that  did  not  alter  the  oxygen.  It  was 
soon  discovered  that  a  plug  of  cotton- wool 
in  the  necks  of  the  flasks  would  act  as  a 
filter.  It  permits  the  air  to  pass  through 
and  arrests  all  floating  particles  and,  there- 
fore, does  not  allow  dust  or  germs  to  pass 
through  with  the  air.  A  flask,  or  test- 
tube,  is  partly  filled  with  an  organic  in- 
fusion; the  latter  is  boiled  and,  while  boil- 
ing, a  plug  of  cotton-wool  is  pushed  into 
the  mouth  of  the  vessel.  On  cooling,  the 
air  passes  through  this  plug,  but  the  small- 
est solid  particles  are  caught  in  the  meshes 
of  the  cotton-wool.  Organic  fluids  treated 
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in  this  way  have  been  known  for  years  to 
show  no  sign  of  microscopic  life. 

The  question  was  regarded  as  settled, 
but  in  1859  it  was  unexpectedly  opened  in 
Paris  by  Pouchet,  who  claimed  that  life 
was  developed  in  organic  fluids  even  after 
boiling  and  preventing  the  entrance  of  float- 
ing particles  from  the  air.  Pasteur,  how- 
ever, demonstrated  that  Pouchet  had  been 
careless,  and  had  admitted  solid  particles 
to  the  flask  in  the  mercury,  through  which 
the  oxygen  had  been  introduced  into  the 
flasks.  This  closed  the  question  as  far  as 
it  could  be  answered  by  experiment.  Pro- 
fessor John  Tyndall  added  something  to 
the  certainty  of  the  matter  by  an  ingenious 
experiment.  He  had  an  air-tight  box  made 
with  glass-windows,  through  which  he 
passed  a  strong  beam  of  light  in  a  darkened 
room.  The  floating  particles  in  the  air, 
contained  within  the  box,  fell  of  their  own 
weight,  and  came  to  rest  on  the  sides  and 
bottom  of  the  box,  which  had  been  smeared 
with  a  sticky  substance  to  hold  them.  He 
could  tell  when  the  air  was  completely 
cleared  of  these  particles  by  his  beam  of 
strong  light,  because  any  minute  floating 
particle  would  become  illuminated  and  re- 
flect the  light.  When  they  had  entirely 
come  to  rest,  he  called  the  air  "optically 
pure."  Through  the  bottom  of  this  box 
he  had  inserted  a  number  of  test-tubes 
with  their  mouths  opening  into  the  chamber, 
and,  by  means  of  a  long  funnel  and  a  hole 

g  ricked  in  a  rubber  membrane  at  the  top, 
e  was  able  to  introduce  a  variety  of  or- 
ganic fluids  into  these  test-tubes.  The  ends 
of  the  test-tubes  outside  of  the  box  were 
now  inserted  into  boiling  oil  and  all  germs 
of  life  that  might  be  contained  in  the  fluids 
were  completely  killed.  He  was  able  to 
expose  the  fluids  in  these  open  test-tubes 
to  the  optically  pure  air  for  months,  with- 
out any  appearance  of  microscopic  life  in 
any  of  them.  To  demonstrate  that  the 
fluids  were  capable  of  supporting  such  life, 
he  had  simply  to  open  for  a  moment  an 
air-tight  door  in  the  back  of  the  chamber 
and  admit  some  of  the  outside  air.  When 
this  was  done,  the  fluids  became  turbid  in 
a  short  time,  and  were  teeming  with  micro- 
scopic life.  Thus  it  was  demonstrated  that 
microscopic  life  came  from  floating  germs 
in  the  air,  and  is  not  spontaneously  gener- 
ated in  organic  fluids.  See  Tyndall  in  Pop. 
Sci.  Mo,  (vol.  12,  1878)  and  in  Floating 
Matter  of  the  Air.  WILLIAM  A.  LOCY. 

Spoon'bill,  the  name  of  birds  related  to 
the  Ibises,  having  long,  broadly  expanded 
bills,  more  like  paddles  than  spoons.  They 
belong  chiefly  to  the  eastern  hemisphere, 
where  there  are  six  or  seven  species.  The 
European  spoonbill  is  a  white  bird  about  3  2 
inches  long.  It  breeds  in  Holland  and  other 
parts  of  Europe.  The  roseate  spoonbill  is 
the  only  American  species.  |It  is  abundant 
in  the  tropics  and  also  breeds  in  the  south- 
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era  United  States.  These  birds  inhabit 
marshes,  muddy  borders  of  estuaries  and 
small  sea-islands 
overgrown  with 
bushes.  They  are 
from  28  to  35 
inches  in  length, 
of  a  beautiful 
rose-color,  deepest 
on  the  wings, 
fading  to  almost 
white  on  the  neck, 
back  and  breast. 
Their  tail-coverts 
are  deep  carmine. 
They  feed  at  night 
by  gathering  in- 
sects and  shell- 
fishes from  the  mud  in  shallow  water.  In 
the  breeding  season  they  congregate  in 
large  numbers. 

Sporangium  (spo-ran'fi-um),  an  organ  of 
plants  which  produces  asexual  spores.  In 
the  thallophytes  a  sporangium 
is  usually  a  single  cell;  but  in 
the  higher  plants  it  is  a  many- 
celled  organ.  The  sporangia 
of  ferns  and  the  pollen-sacs  of 
seed-plants  are  illustrations  of 
many  -  celled  sporangia.  Ir» 
heterosporous  plants  sporangia 
become  differentiated,  the  mi- 
crosporangia  producing  micro- 
spores,  and  the  megasporangia 
producing  megaspores.  In 
SPORANGIUM  seed-plants  the  pollen-sacs  are 
OF  A  MOULD  microsporangia,  and  the  ovules 

are  megasporangia. 

Spore,  a  plant-cell  specially  set  apart  for 
reproduction.  Spores  have  received  the 
greatest  variety  of  names  in  different 
groups  of  plants,  but  they  may  all  be  re- 
duced to  two  great  groups.  Asexual  spores 
are  those  which  are  formed  by  the  division 
of  a  cell,  or  at  least  are  not  formed  by  the 
union  of  cells:  while  sexual  spores  are  those 
which  are  formed  by  the  union  of  two 
sexual  cells,  called  gametes.  These  two 
types  of  spores  do  not  differ  from  one  an- 
other in  power,  but  in  mode  of  origin.  The 
sexual  spore  has  received  the  general  name  of 
oospore;  but  in  plants  in  which  the  pair- 
ing gametes  are  similar  it  is  more  frequently 
called  a  zygospore  or  zygote.  The  asexual 
spores  have  received  very  many  names. 
Among  the  green  algae  the  characteristic 
asexual  spore  is  a  ciliated,  free-swimming 
cell,  and  is  called  a  zoOspore  or  swarm- 
spore.  Among  fungi,  asexual  spores  have 
received  such  names  as  conidia,  ascospores, 
uredospores,  teleutospores,  aecidiospores, 
basidiospores  etc.  Among  bryophytes  and 
pteridophytes  they  are  known  <  simply  as 
spores.  When  heterospory  is  introduced, 
they  become  microspores  and  megaspores; 
and  in  spermatophytes  they  are  known  as 
pollen-grains  and  embryo-sacs.  Such  * 
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multiplicity  of  names  for  the  same  body  is 
very  confuting  at  first,  but  when  the  terms 
are  learned  they  are  very  convenient  m 
designating  either  the  group  or  method  of 
origin  of  the  spore  referred  to. 

Sporogonium  (spd-rd~gd'rif-um)  (in 
plants),  the  leafless  sporophyte  of  mosses, 
as  distinguished  from  the  leafy  sporophyte 
of  ferns  and  seed-plants.  When  highly 
organized,  it  consists  of  foot,  seta  and 
capsule;  and  its  sole  function  is  the  pro- 
duction of  spores.  See  Musci. 

Sporophore  (spo'rd-for)  (in  plants),  a 
special  branch  which  bears  spores.  Used 
chiefly  among  the  fungi,  where  special 
spore-bearing  branches  arise  from  the 
mycelium.  See  FUNGI. 

Sporophyte  (spo'ro-fit).  In  alternation 
of  generations  (which  see)  among  plants 
the  generation  which  bears  the  asexual 
spores  is  the  sporophyte,  as  distinguished 
from  the  generation  which  bears  the  sex- 
organs  and  produces  the.  sexual  spore, 
called  the  gametophyte.  In  the  mosses 
the  sporophyte  is  the  leafless  sporogonium 
(which  see),  consisting  chiefly  of  a  spore- 
case  (capsule)  on  a  stalk.  In  the  ferns  and 
seed-plants  the  sporophyte  becomes  the 
conspicuous  leafy  part  of  the  plant,  in  fact 
the  whole  plant  of  ordinary  observation. 
It  is  of  interest  to  note  that  the  sporophyte 
is  essentially  sexless,  and  that  to  speak  of 
"flowers/'  structures  produced  by  the 
sporophyte,  as  having  sex-organs,  is  very 
far  from  the  fact. 

Spottsylva'  nia  Court  House,  a  small 
village  in  Virginia,  55  miles  northwest  of 
Richmond.  It  is  known  as  the  scene  of 
one  of  the  desperate  battles  of  the  Civil 
War,  fought  between.  Lee  and  Grant,  May 
10,  1864.  When  Grant  was  driven  back, 
with  terrible  slaughter,  he  wrote  to  the 
secretary  of  war  the  famous  message:  "I 
propose  to  fight  it  out  on  this  line,  if  it 
takes  all  summer."  On  the  i2th  the 
attack  was  renewed,  and  the  next  day 
Lee,  suffering  from  heavy  losses,  with- 
drew to  ari  inner  line  of  intrencbments, 
from  which  Grant  could  not  drive  him  but 
moved  around  him  on  his  way  to  Rich- 
mond. 

Spray'ing-Mixtures  are  intended  to  be 
applied  in  liquid  form  by  means  of  spraying- 
machines  to  trees,  small  fruits,  vines,  flowers 
and  vegeU>oles  to  prevent  the  ravages  of 
fungous  diseases  and  insects.  Fungicides  and 
insecticides  may,  in  many  cases,  be  Applied 
iry  as  well  as  m  solution,  as  the  Bordeaux 
mixture,  Paris  green  etc.  Fungicides  much 
used  are  the  popular  Bordeaux  mixture 
(q.  v.}  and  ammoniacal  solution  of  copper- 
carbonate.  The  latter  contains  copper- 
carbonate,  five  ounces,  made  into  a  paste 
by  adding  one  and  a  half  pints  of  water, 
aqua  ammonia  of  26  degrees  strength  and 
45  gallons  of  water.  This  preparation  is 
-,  and  is  not  so  easily  noticeable  on  the 


plants  as  are  the  preparations  containing 
lime.  Insecticides  for  spraying  are  of  two 
sorts,  depending  upon  the  general  division 
of  injurious  insects  into  the  classes  of  biting- 
insects  and  sucking-insects.  Biting-insects, 
those  with  jaws  for  chewing  foliage,  fruit 
etc.,  will  also  eat  the  poison  on  their  food; 
hence  the  arsenical  poisons  are  most  gen- 
erally used  for  this  class  of  insects,  examples 
of  which  are  grasshoppers,  potato-beetles 
and  other  beetles.  bucking-insects  have 
bills  that  penetrate  the  plant-tissues,  as  of 
the  stem,  and  so  are  not  affected  by  poisons 
on  the  surface.  Examples  are  plant-lice, 
scale-insects  and  squash-bugs.  They  mostly 
have  soft  bodies  and  are  fought  with  soap- 
kerosene  emulsions,  designed  to  coat  their 
bodies  and  suffocate  the  insects  by  exclud- 
ing the  air  from  the  breathing-pores  scat- 
tered over  their  skin;  for  these  animals  do 
not  breathe  through  an  opening  in  the 
head.  The  lime-sulphur  wash  is  widely 
used  for  scale-insects  in  orchards.  The 
larva  or  caterpillar  stage  of  flies,  beetles, 
moths  and  butterflies  have  both  soft  bodies 
and  jaws  for  chewing,  and  so  can  be  fought 
by  either  kind  of  antidote.  The  best  known 
of  the  first  class  of  insecticides  are  Paris 
green,  London  purple  and  white  hellebore. 
Paris  green  is  composed  of  copper  oxide, 
acetic  acid  and  white  arsenic  (arsenious 
oxide),  and  should  contain  at  least  50% 
of  the  last-named  ingredient.  Paris  green 
should  be  mixed  with  quick-lime  to  render 
insoluble  any  free  arsenic,  which  is  poisonous 
to  plants,  at  the  rate  of  one  pound  of  each  to 
each  i  oo  or  300  gallons  of  water.  Themixture 
should  be  strained,  and  constantly  stirred 
while  using.  London  purple  is  less  reliable, 
on  account  of  the  larger  amount  of  soluble 
arsenic  and  the  variability  of  its  composi- 
tion. The  lime-sulphur  wash  is  composed 
of  unslaked  lime  20  pounds,  flowers  of  sul- 
phur 1 5  pounds  and  water  to  make  up  from 
45  to  50  gallons. 

The  concentrated  stock-solution  of  kero- 
sene-emulsion is  composed  of  hard  soap  in 
fine  shavings  or  even  of  soft  soap  one  half 
pound,  rain-water  one  gallon,  kerosene 
(sometimes  called  coal-oil)  two  gallons. 
The  soap-solution  is  brought  to  a  boil, 
poured  into  the  kerosene,  and  churned 
vigorously.  Dilute  for  use  with  10  to  20 
volumes  of  water.  A  diluted  decoction 
of  tobacco-stems  is  good  for  spraying  house- 
plants  and  garden-vegetables.  While  not 
exactly  a  spraying  solution,  carbon  bisulphid 
is  much  used  for  pests  living  around  the 
roots  of  garden-truck.  It  is  a  highly  in- 
flammable liquid  with  a  very  disagreeable 
odor,  and,  when  poured  down  a  small  hole 
near  the  base  of  the  plant,  it  drives  away 
cut-worms  and  similar  pests.  Consult  Lode- 
man's  Spraying  of  Plants,  Weed's  Insects 
and  Insecticides,  and  bulletins  of  the  state 
experiment-stations  and  of  the  U.  S.  Dept. 
of  Agriculture. 
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Springbok,  a  species  of  antelope  found 
most  abundantly  in  Africa.  It  is  a  beauti- 
ful creature,  larger  than  the  roebuck,  brown 
above  and  white  underneath.  The  head  is 
white,  except  a  broad  band  of  brown  on 
each  side  of  the  eye  to  the  mouth  and  a 
brown  spot  in  the  middle  of  the  face.  Its 
name  comes  from  the  great  leaps  it  makes, 
springing  into  the  air  from  seven  to  1 2  feet. 
It  lives  on  sandy  plains^  but  great  herds 
will  travel  to  more  fertile  regions.  A  traveler 
describes  a  vast  herd  seen  by  him,  pouring 
through  an  opening  in  the  hills,  a  living 
mass  half  a  mile  in  breadth  and  taking  hours 
for  the  passage.  It  is  growing  scarce, 
though  still  abundant  near  Zambezi  River. 

Spring'field,  Ills.,  the  capital,  is  in  San- 
gamon  County,  a  short  distance  southwest 
of  the  center  of  the  state;  and,  according  to 
the  latest  census,  had  a  population  of  51, by £. 
The  first  settlement  was  in  1818,  and  in 
1821  the  town  was  made  the  county-seat. 
In  1837  the  capital  was  removed  to  this 
place,  and  a  state-house  erected.  The 
present  capitol,  begun  in  1868,  first  occupied 
in  an  unfinished  condition  in  1876  and  com- 
pleted in  1885,  cost  $5,000,000.  The  sur- 
rounding country  is  a  rich  agricultural  region, 
the  chief  products  being  corn,  oats,  wheat, 
hay,  fruits  and  vegetables.  Cattle,  hogs 
and  horses  are  raised  extensively.  Bitu- 
minous coal  is  mined  in  large  quantities 
around  the  city,  and  is  one  of  the  leading 
products.  During  a  single  year  more  than 
2>5I9)511  tons  of  coal  are  mined  in  the  county, 
and  four-fifths  of  this  amount  shipped  by 
rail  to  other  parts  of  the  country.  The  prin- 
cipal articles  manufactured  here  are  iron, 
steel,  steam-engines,  boilers,  agricultural  im- 
plements, brick,  watches  and  woolen  goods. 
It  is  a  railroad  center,  main  lines  of  the  Wa- 
bash,  Alton,  Illinois  Central,  Baltimore  and 
Ohio  Southwestern,  and  other  roads  passing 
through  it,  besides  a  number  of  interurban 
electric  lines. 

The  city  has  a  very  efficient  public-school 
system.  There  are  15  buildings,  one  for 
high-school  purposes  with  a  capacity  for 
800  pupils,  and  14  other  buildings  for  pri- 
mary and  grammar  schools.  The  school 
enrollment  has  reached  7,500.  Besides, 
there  are  colleges  and  many  private  schools. 
Springfield  is  of  historical  interest  on  ac- 
count of  having  been  the  home  of  Abraham 
Lincoln.  The  house  in  which  he  resided, 
when  elected  president,  still  stands;  and  in 
beautiful  Oak  Ridge  Cemetery  just  outside 
the  city,  is  a  fine  monument  erected  to  his 
memory,  where  his  remains  are  deposited. 
The  state-fair  grounds  and  buildings,  the 
most  extensive  in  the  country,  the  encamp- 
ment-grounds and  the  armory  are  here. 

Springfield,  Mass.,  a  city  on  Connect- 
icut River,  25  miles  north  of  Hartford.  It 
is  a  well-built  city,  parts  of  it  elevated,  with 
a  fine  park.  It  is  noted  for  its  excellent  pub- 
lic school  system  and  fine  churches,  includ- 


ing a  cathedral.  The  United  States  armory, 
employing  3,000  men  during  the  Civil  War 
and  from  500  to  700  ordinarily,  and  the 
arsenal,  in  which  500,000  stand  of  arms  can 
be  stored,  are  located  here.  Springfield's 
manufactures  are  numerous,  including  the 
Smith  and  Wesson  arms-factory,  the  Indian 
Motorcycle  Co.,  Wason  Car  Co.,  Barney 
and  Berry  Skate  Works  and  gold  chain, 
goldleaf,  filter,  envelope,  hardware,  spec- 
tacle, thimble,  needles,  buttons,  kinder- 
garten supplies  and  candy  factories.  Spring- 
field was  settled  in  1635  by  emigrants  from 
Roxbury  and  was  called  Agawam,  from  the 
Indian  name  of  a  neighboring  river.  The 
city  was  burnt  in  1675  during  King  Philip's 
war.  It  is  served  by  six  railroads,  including 
branch  lines,  and  splendid  civic  spirit  prevails. 
Population,  102,103. 

Springfield,  Mo.,  a  city  in  southwestern 
Missouri.  It  is  built  on  a  table-land  1,500 
feet  higher  than  St.  Louis,  and  has  an  im- 
portant trade.  There  are  flouring-mills  and 
wagon-factories.  Drury  College  was  founded 
here  in  1873.  Springfield  was  a  tiading-post 
in  1820,  and  incorporated  in  1830;  it  has 
two  great  railroad-plants,  one  for  the  Kansas 
City  and  Memphis,  and  one  for  the  St.  Louis 
and  San  Francisco  system.  During  the  Civil 
War  it  was  held  by  Federal  and  by  Con- 
federate forces  in  succession,  and  the  battle 
of  Wilson's  Creek  was  fought  neat  the  city, 
Aug.  10,  1861.  Population  35,201, 

Springfield,  O.,  a  city  in  the  western 
part  of  the  state,  on  Mad  River,  80  miles 
northeast  of  Cincinnati.  It  is  in  a  fine  farm- 
ing region,  and  has  a  large  trade  in  farm- 
products.  With  good  water-power,  manu- 
factories are  numerous,  especially  those  of 
bicycles,  piano-plates,  iron  fencing,  steam- 
engines,  road-rollers  and  farm  machinery, 
including  large  numbers  of  mowers  and 
reapers  Wittenberg  College,  opened  in 
1845  by  the  Lutheran  church,  and  Spring- 
field Seminary  aie  institutions  of  higher 
learning.  Located  in  this  city  are  the  state 
fraternal  homes  of  three  orders:  Masons, 
Odd  Fellows  and  Knights  of  Pythias.  Popu- 
lation 46,921. 

Springs  are  the  outflow  ot  underground 
streams.  In  general  they  are  due  to  the 
accumulation  of  water  which  has  sunk  into 
the  ground,  until  its  course  has  been  closed 
by  a  layer  of  impervious  rock.  In  such 
cases  the  water  must  find  some  outlet.  Such 
an  outlet  m_y  often  occur  in  a  valley  or 
upon  a  hillside  It  occurs  in  a  valley  wherever 
such  a  valley  dips  into  the  ground- water; 
and  on  a  hillside  wherever  the  percolating 
water  runs  along  the  slope  of  a  bed  of  rock 
or  clay  to  the  outcrop  of  the  bed.  Springs 
frequently  become  charged  with  minerals 
which  have  been  dissolved  in  the  course  of 
the  percolation  of  the  water.  The  water 
of  hot  springs  and  geysers  generally  rises 
from  a  great  depth,  whither  it  has  penetrated 
through  a  cleft  in  the  start  to  the  warmer 


SPURGEON 


1806 


SQUIRREL 


zone  below.  Artesian  wells  merely  are 
deepened,  artificially  assisted  springs.  Springs 
that  rise  from  a  great  depth  are  generally 
permanent;  but  many  springs  are  inter- 
mittent; others  quite  variable.  The  largest 
springs  may  indicate  the  exit  of  considera- 
ble subterranean  rivers. 

Spur'geon,  Charles  Haddon,  a  celebrated 
English  preacher,  was  born  in  Essex,  June 
19,  1834.  He  never  received  a  collegiate 
education,  beginning  his  great  work  by 
making  religious  addresses.  In  1850,  while 
living  at  Cambridge,  he  entered  the  Baptist 
church,  preaching  his  first  sermon  in  a  cot- 
tage four  miles  from  Cambridge.  When 
only  1 8  he  had  charge  of  a  Baptist  church 
at  Waterbeach,  and  the  small  congregation 
soon  doubled.  He  went  to  London  in  1854, 
his  church  there  being  twice  enlarged  to 
accommodate  the  crowds  that  flocked  to 
his  preaching,  until,  in  1861,  the  great 
Tabernacle,  seating  6,000,  was  built.  At 
one  service  in  Crystal  Palace  he  preached 
to  24,000  people.  His  sermons  were  issued 
in  weekly  numbers  and  translated  into 
many  languages.  Besides  preaching,  he  con- 
ducted a  training-school  for  ministers,  an 
orphanage  and  an  almshouse,  and  built  36 
churches  in  London.  His  publications 
reached  nearly  100  volumes,  including  sev- 
eral volumes  of  sermons.  He  preached 
without  writing  his  sermons,  which  were 
taken  down  in  shorthand  as  they  were  de- 
livered, and  carefully  revised  by  himself. 
The  weekly  circulation  averaged  30,000,  but 
that  of  particular  sermons  was  much  larger. 
He  died  at  Mentone,  France,  Jan.  31,  1892. 
See  Ltfe  by  Spindler,  Dyer  etc. 

Spy,  one  employed  in  war  to  collect  infor- 
mation of  tb*  enemy.  Spies  are  always  used 
in  regular  warfare,  and  no  disgrace  attaches 
to  the  officers  employing  them.  The  dis- 
honor which  seems  to  belong  to  the  person 
acting  as  a  spy  comes  probably  from  the 
fact  that  the  greater  number  of  spies  have 
been  traitors  to  their  country,  offering 
their  services  freely  to  the  enemy.  When 
a  soldier  volunteers  to  penetrate  the  enemy's 
lines  in  disguise,  to  help  his  own  country 
and  army,  it  is  a  brave  and  honorable  act 
and  is  so  recognized,  though  the  laws  of 
war  mete  out  the  same  ignominious  death 
to  all  classes  of  spies.  Major  Andre"  and 
Nathan  Hale,  though  hanged,  are  honored 
for  their  devotion  and  self-sacrifice.  The 
risks  o'  the  undertaking  have  made  it  at- 
tractive to  those  loving  adventure,  and 
many  thrilling  stories  are  based  upon  them, 
notably  Cooper's  Spy.  Political  spies  are 
those  employed  by  governments  to  detect 
conspiracies.  They  were  used  in  England 
in  the  days  of  the  Tudors  and,  lately,  in 
Ireland.  Bismarck  was  believed  to  employ 
them  to  a  large  extent,  and  Napoleon  III 
had  a  regularly  organized  system.  Russia 
has  the  most  perfect  arrangements  for  using 
spies,  both  at  home  and  abroad,  of  any 


modern  nation.  See  Secret  Service  under 
Pitt  by  Fitzpatrick  and  The  Two  Spies  by 
Lossing. 

Squid,  an  elongated  cuttlefish  extensively 
used  as  a  bait  by  cod-fishers.  They  are 
found  in  nearly  all  seas  and  are  very  abund- 
ant on  the  New  England  coast.  They  swim 
in  large  schools,  following  young  mackerel 
and  herring,  upon  which  they  feed.  They 
in  turn  are  eaten  by  larger  fishes.  The  com- 
mon squid  ranges  in  size  from  six  to  18 
inches,  or  even  longer.  They  swim  back- 
ward by  throwing  jets  of  water  through  the 
siphon.  They  have  ten  long  arms  provided 
with  suckers,  being  in  this  regard  similar 
to  other  members  of  the  group  (cephalo- 
poda). Giant  squids,  of  a  different  genus, 
have  been  taken,  measuring  52  feet  long, 
counting  the  arms.  One  is  reported  whose 
body  alone  measured  23  feet.  See  CUTTLE- 
FISH. 

Squier  (skwlr),  Ephraim  George,  an 
American  antiquarian  author,  was  born  at 
Bethlehem,  N.  Y.,  June  17,  1821.  He  was 
for  several  years  an  editor,  but,  becoming 
interested  in  the  antiquities  of  the  Scioto 
valley  in  Ohio,  began  to  make  a  study  of 
such  remains,  traveling  through  the  Missis- 
sippi valley  and  New  York.  He  published 
the  results  of  his  work  in  1848  in  the  Smith- 
sonian Contributions  to  Knowledge  While 
charge  d'affaires  in  Guatemala,  he  made  fur- 
ther explorations  there,  receiving  a  gold 
medal  from  the  French  Geographical  Society 
for  his  work.  He  continued  his  researches 
while  surveying  a  railroad-route  in  Hon- 
duras in  1853  and  while  United  States  com- 
missioner to  Peru  in  1863.  Among  his 
works  are  Nicaragua:  Its  People,  Scenery 
and  Ancient  Monuments;  Notes  on  Central 
America;  and  Peru:  Explorations  in  the 
Land  of  the  Incas.  He  died  at  Brooklyn, 
N.  Y.,  April  17,  1888. 

Squir'rel,  the  name  for  any  one  of  a  group 
of  small  rodents  or  gnawing  animals.  They 
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are  found  in  all  parts  of  the  world,  except 
Australia.     They   are   abundant   in   North 
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America,  but  are  poorly  represented  in  South 
America  and  in  Europe.  There  are  two 
natural  divisions  of  the  squirrel  family,  the 
ground-squirrels  and  the  tree-squirrels. 
The  latter  are  graceful,  agile  animals,  with 
slender  bodies  and  very  long,  bushy  tails. 
They  feed  mainly  on  acorns  and  nuts,  but 
occasionally  eat  animal  food  and  birds' 
eggs.  They  sit  upon  their  haunches  and 
handle  nuts  adroitly  with  their  fore  feet. 
They  cut  through  the  shell  with  their  sharp 
teeth.  The  red  squirrel,  which  represents  the 
common  squirrel  of  Europe,  is  the  smallest 
and  prettiest  of  our  tree-squirrels.  It  is 
about  eight  inches  long,  and  ranges  south- 
ward from  the  northern  limit  of  trees.  The 
gray  squirrel  is  one  of  the  best-known 
species.  It  reaches  a  length  of  about  ten 
inches,  and  is  common  east  of  the  Rocky 
Mountains  from  Canada  to  the  Gulf  of 
Mexico.  It  is  subject  to  great  color  varia- 
tions, being  sometimes  black.  This  ten- 
dency for  one  species  to  vary  in  color  is 
common  to  all  tree-squirrels.  Other  gray 
squirrels  are  found  in  the  western  parts  of 
the  United  States.  The  fox-squirrel  is  the 
species  found  east  of  the  Great  Plains.  It 
reaches  a  length  of  12  inches,  and  has  a  large 
tail  of  about  the  same  length.  Tree  squirrels 
have  nests  both  in  branches  and  hollow  trees. 
The  latter  are  also  used  for  food  storage  and 
winter  homes.  The  ground-squirrels  make 
burrows,  which  they  also  supply  with  food. 
North  America  is  the  richest  of  all  countries 
in  ground-squirrels.  The  group  includes 
such  forms  as  woodchucks,  prairie-dogs 
gophers  and  chipmunks.  The  latter,  called 
also  striped  squarrels,  are  the  best  known. 
They  stand  on  the  dividing  line  between  the 
burrowing  forms  and  the  tree-squirrels.  All 
have  cheek-pouches,  in  which  their  stores 
are  carried  to  their  nests.  Tree-squirrels  are 

food  eating,  and  the  fur  of  those  inhabiting 
iberia  and  Russia  is  of  commercial  value. 

Sta'bat  Ma'ter  ("the  mother  was  stand- 
ing") is  a  celebrated  Latin  hymn  on  the 
seven  sorrows  of  the  Virgin  Mary.  It  has 
been  set  to  music  by  many  composers, 
among  them  Haydn  and  Rossini.  It  dates 
back  to  the  i3th  century,  and  is  thought  to 
have  been  written  by  Jacopone,  a  Franciscan 
monk.  It  is  used  by  the  Roman  Catholic 
church  in  its  services  in  passion-week. 

Sta'dium,  originally  the  Greek  measure  of 
length  or  distance  when  undertaking  a 
journey;  also  used  by  the  Romans  as  a  linear 
measurement.  As  used  at  the  foot-race 
course  (stadium)  at  Olympia,  it  indicated 
one  eighth  of  the  Roman  mile  or  a  little 
over  600  English  feet.  The  term  has  come 
to  be  applied  to  the  structures  erected  on 
race-courses  and  athletic  fields,  from  which 
spectators  witness  games  or  contests.  The 
stadium  recently  restored  at  Athens  and 
the  stadium  of  Harvard  College  in  the  United 
States  are  examples. 


Stael  (sta'el),  Madame  de,  a  celebrated 
Frenchwoman,  was  born  at  Paris,  April  22, 
1766.  Her  maiden  name  was  Anne  Louise 
Germaine  Necker,  as  she  was  the  daughter  of 
Necker  (q.  v.) ,  the  French  statesman.  She 
wrote  romances  in  her  girlhood  and  a  vol- 
ume of  Letters  to  Rousseau.  She  was  mar- 
ried in  1786  to  the  Baron  de  Stael-Holstein, 
the  Swedish  ambassador  at  Paris,  from 
whom  she  separated  in  1798,  though  only 
to  save  her  fortune  from  his  debts,  hasten- 
ing to  his  bedside  when  he  died.  This  mar- 
riage made  her  the  center  of  the  brilliant 
society  of  Paris,  for  which  she  was  fitted 
by  her  wonderful  powers  of  conversation 
and  her  strong  enthusiasm  and  passion.  She 
believed  in  the  Revolution,  but  hated  its 
horrors,  making  a  vain  effort  to  save  the 
life  of  the  queen  and  saving  Montmorenci 
and  other  friends  from  the  guillotine  at  the 
risk  of  her  own  life.  She  left  Paris  in  1792, 
spending  four  months  in  London;  "four 
months  of  happiness  saved  from  the  ship- 
wreck of  a  life'  she  called  them.  In  1797 
she  returned  to  Paris,  where  her  great  in- 
fluence made  Joseph  Bonaparte  anxious  to 
win  her  to  his  brother's  cause  by  offering 
to  secure  for  her  $4,000,000,  which  was 
owing  to  her  father  from  the  treasury.  She 
refused  the  gift,  afterwards  accepting  it 
from  Louis  XVIII.  Napoleon  hated  her; 
and,  finding  her  salo n  the  center  of  the  dis- 
affected party  and  himself  the  butt  of  the 
brilliant  wit  of  her  circle,  he  banished  her 
from  Paris.  She  went  to  Weimar,  adding 
to  her  intimate  circle  Schiller,  Goethe  and 
Schlegel.  Her  book  on  The  Influence  of  the 
Passions  was  published  in  1796,  and  the 
famous  one  on  Literature  Considered  in  Its 
Relations  to  Social  Institutions  in  1800;  and 
after  her  father's  death  she  wrote  his  life. 
Her  first  romance  was  Delphine,  her  own 
story,  followed  by  the  well-known  Corinne, 
written  in  1805,  after  a  sojourn  in  Italy, 
which  made  her  name  known  throughout 
Europe  and  revealed  Italy  to  France.  Her 
Germany  was  finished  in  1810  and  approved 
by  the  censorship,  but  when  10,000  copies 
had  been  printed,  the  whole  edition  was 
seized  and  destroyed  by  Napoleon's  order 
on  the  plea  that  "it  was  not  French."  The 
manuscript  had  been  saved,  and  the  book 
was  published  in  London  in  1813.  Her 
exile  now  became  imprisonment,  as  she  was 
surrounded  with  spies,  her  friends  exiled 
for  visiting  her,  and  her  walks  restricted 
to  a  circle  of  two  miles  around  her  home. 
She  escaped  to  Russia  and  finally  to  London, 
welcomed  in  the  principal  cities,  not  only 
because  of  her  genius,  but  as  the  enemy  of 
Napoleon  Under  Louis  XVIII  her  old  posi- 
tion in  Paris  was  resumed  until  ended  by  the 
return  of  Napoleon  from  Elba.  In  1811 
she  had  secretly  married  a  French  officer, 
much  younger  than  herself,  a  marriage  ac- 
knowledged in  her  will  and  made  public 
after  her  death  by  her  children.  She  died 
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at  Paris,  July  14,  1817,  leaving  unfinished 
her  Considerations  upon  the  French  Revolu- 
tion, published  by  her  children  and  thought 
by  Sainte-Beuve  to  be  her  finest  work.  See 
Life  by  Stevens  and  Life  and  Times  by  Norris. 

Stag,  the  male  of  the  red  deer  which  is 
found  all  over  Europe  and  in  a  large  part  of 
Asia.  It  is  a  noble  animal,  about  seven  feet 
long,  and  four  feet  high  at  the  shoulders, 
with  large,  branching  antlers.  It  has  been 
driven  from  inhabited  districts,  and  is  now 
found  only  in  deep  forests.  In  Scotland  it 
is  hunted  by  a  form  of  stalking,  but  in  Eng- 
land on  horseback.  See  DEER,  ELK  and 
REINDEER. 

Sta'mens,  in  an  ordinary  flower  the  outer 
of  the  two  sets  of  sporophylls  or  sporangial 
leaves,  the  carpels  being  the  inner  set.  Sta- 
mens are  microsporophylls,  and  the  spores 
they  produce  are  microspores  (pollen-grains). 
See  FLOWER. 

Stam'ford,  Conn.,  a  city  33  miles  north- 
east of  New  York,  on  Long  Island  Sound. 
It  is  a  suburb  of  New  York  City  and  a  sum- 
mer-resort for  the  business  men  of  the  city, 
whose  handsome  homes  are  on  all  the  sur- 
rounding hills.  There  are  iron  and  bronze 
foundries,  manufactories  of  hats,  drugs,  sashes, 
blinds  and  locks.  The  town  was  settled  in 
1641.  Population,  34,000. 

Stamp=Act,  a  measure  for  raising  revenue 
by  requiring  the  use  of  government  stamps 
on  all  legal  documents  used  in  the  British 
colonies  in  America.  It  was  passed  in  1765, 
and  was  resisted  by  the  colonies  because 
they  denied  the  right  of  tin  English  Parlia- 
ment to  tax  them  without  representation; 
that  is,  without  their  having  a  voice  by 
their  delegates  in  the  matter.  Riots  took 
place  in  many  towns,  and  the  stamped  paper 
was  seized  and  destroyed.  A  congress  of 
nine  states  met  and  claimed  the  right  of  taxa- 
tion for  their  own  assemblies.  The  stamp- 
act  was  repealed  by  Parliament  in  February, 
1766,  after  a  great  debate  in  which  Burke 
made  his  first  speech,  and  Pitt  took  the  side 
of  the  colonists  in  one  of  his  greatest  speeches. 

Stamp-Mill.  A  stamp-mill  is  a  mill  in 
which  ore  is  pounded  into  particles  so  fine 
that  the  metal  it  contains  is  separated  from 
the  ore-stuff.  Stamp-mills  are  commonly 
used  for  crushirg  gold  or  silver-bearing 
quartz.  The  stamps  are  stems  of  wrought 
iron  two  to  three  inches  in  diameter  and  ten 
to  15  feet  long  At  the  bottom  of  the  stem 
is  a  head  eight  to  12  inches  in  diameter  and 
15  to  20  inches  long,  into  which  is  set  a 
movable  steel  or  cast-iron  shoe,  the  diam- 
eter of  which  is  the  same  as  the  head  and 
the  length  somewhat  less.  When  equipped, 
the  stamp  ordinarily  weighs  from  400  to 
1,000  Ibs.  The  ore  is  caught  and  crushed 
between  the  falling  stamp  and  a  die  of  the 
same  material  and  diameter  as  the  shoe. 
Ordinarily  the  ore  is  fed  into  a  mortar-box 
containing  five  dies  set  on  a  level  and  in 
line.  The  box  is  enclosed,  except  for  open- 


ings for  the  stems,  the  ore  and  water. 
Across  the  lower  part  of  one  side  is  stretched 
a  screen  of  wire-mesh  or  perforated  plate, 
The  size  of  the  openings  in  the  screen  is  de- 
termined by  the  fineness  of  crushing  re- 
quired in  order  to  separate  the  metal  frqm 
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the  ore-stuff.  The  five  stamps  that  pound 
in  the  same  battery  are  dropped  in  suc- 
cession, and  so  the  ore  and  water  are  driven 
from  side  to  side.  Particles  crushed  suffi- 
ciently small  are  washed  through  the  screen. 

Before  the  ore  is  fed  into  the  mortar-box 
it  must  be  broken  into  fragments  from  one 
to  three  inches  in  diameter.  This  is  usually 
done  by  a  macnine  called  a  rock-breaker, 
which  rubs  ard  presses  the  rocks  between  two 
hard,  corrugated  surfaces.  In  the  modern 
stamp-mill  the  ore  is  dumped  into  great  bins 
and  then  handled  entirely  by  machinery. 

The  gold  or  silver  that  is  free  from  chem- 
ical combination  is  caught  on  plates  over 
which  the  stream  of  sand  and  water  flows 
after  leaving  the  battery.  These  plates  are 
usually  made  of  soft  copper,  which  is  rubbed 
with  quicksilver  until  its  surface  forms  an 
amalgam.  This  catches  or  amalgamates 
the  gold  or  silver  that  comes  in  contact  with 
it.  The  amalgam  can  then  be  scraped  off 
and  the  gold  01  silver  separated  from  the 
quicksilver.  Sometimes  gold  is  so  fine  that  it 
floats  on  the  surface  of  the  water  and  does 
not  touch  the  plate.  Much  of  this  floating 
gold  can  be  caught  on  blankets  over  which 
the  stream  is  made  to  flow.  Still  more  im- 
portant are  the  processes  by  which  the 
chemical  combinations  containing  gold  or 
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silver,  especially  pyrites,  are  caught  and 
saved.  As  pyrites  is  heavier  than  the  ore- 
stuft,  it  can  be  separated  by  a  process  of 
shaking  and  settling.  The  machine  by 
which  this  is  done  is  called  a  concentrator 
or  vanner,  and  most  stamp-mills  find  it 
profitable  to  be  well-equipped  with  these. 
Consult  Huntington  and  McMillan's  Metals: 
their  Properties  and  Treatinent. 

Stamps  are  issued  by  governments  tor 
use  on  documents,  merchandise,  letters  etc. 
Stamp-duties  were  first  imposed  in  Eng- 
land in  1694.  It  is  a  form  of  indirect  taxa- 
tion, the  stamps  being  bought  ot  the  govern- 
ment, the  use  of  them  required  by  law, 
and  any  forgery  of  them  punished  Dur- 
ing the  Civil  War  in  the  United  States  many 
articles  paid  stamp-duty,  the  last  of  such 
taxes  being  repealed  in  1883.  In  1898 
similar  duties  were  imposed  to  help  meet 
the  cost  of  the  Spanish- American  war;  but 
Congress  in  1901  removed  most  of  these 
taxes.  Stamps  for  the  payment  of  letters 
were  first  generally  used  in  England  in 
1840.  at  the  suggestion  of  Sir  Rowland 
Hill,  and  in  the  United  States  in  1847. 
The  first  English  postage-stamp  was  black, 
with  a  portrait  of  Queen  Victoria,  and 
since  then  about  1,600  different  stamps 
have  been  in  use  in  England  and  her  col- 
onies. The  first  United  States  stamp  had 
the  portrait  of  Franklin  and  was  worth 
five  cents.  There  have  been  a  great  variety 
used  since,  as  many  as  127  different  kinds 
being  in  use  at  one  time.  Some  countries 
have  used  the  national  arms  on  stamps, 
and  some  simply  a  number  with  an  in- 
scription. Stamp-collecting  became  fashion- 
able about  1864  and  has  developed  into  a 
science  called  philately,  with  periodicals 
and  associations  devoted  to  the  pursuit. 
Rare  stamps  command  large  prices,  an 
English  one  of  1847  with  the  postal  mark 
bringing  about  $375. 

Stand 'ard  Oil  Company,  a  company  or 
group  of  companies  originally  organized  by 
John  D.  Rockefeller,  which  has  almost  a 
monopoly  of  the  oil-industry  in  many 
states  of  the  American  Union.  It  not  only 
supplies  the  markets  of  the  United  States, 
but  exports  great  quantities  of  oil  abroad. 
Many  charges  have  been  urged  against  its 
business  methods  in  ousting  competitors, 
as  also  concerning  its  alleged  political  influ- 
ence. In  1907  the  company  was  convicted 
of  accepting  railroad  rebates  and  fined 
$29,000,000,  but  this  was  set  asi  ie  on  appeal. 
In  1911  the  United  States  Supreme  Court 
sustained  a  decision  made  in  1909  by  the 
Circuit  Court  of  the  United  States  declar- 
ing the  company  an  illegal  combination  in 
restraint  of  trade  and  by  the  court's  order, 
the  parent  company  and  its  nineteen  sub- 
sidaries  were  separated  from  each  other  and 
conducted  under  separate  management. 

Standards  are  weights  and  measures 
defined  by  proper  authorities.  National 


standards  are  defined  and  preserved  by  the 
respective  governments  of  those  who  use 
them.  There  practically  are  only  two 
groups  of  standards  in  use,  the  Brfash  and 
the  metric  group. 

The  British  system  is  founded  upon  the 
standard  yard,  the  standard  pound  and 
the  standard  gallon.  The  metric  system  is 
based  upon  the  standard  meter,  the  stand- 
ard kilogram  and  the  standard  liter.  See 
KILOGRAM,  METRIC  SYSTEM,  POUND  and 
YARD. 

Besides  these,  the  requirements  of  com- 
merce and  of  modern  science  have  made 
necessary  standard  thermometers,  standards 
of  electrical  resistance,  standards  of  light 
etc.  Thus  the  mercury  thermometer,  which 
has  been  compared  directly  with  the  nitro- 
gen gas  thermometer  at  the  international 
bureau  of  weights  and  measures  at  Sevres, 
is  practically  a  standard  thermometer.  The 
Hefner  lamp,  as  tested  by  the  Reichsanstalt 
at  Charlottenburg,  Prussia,  practically  is  a 
standard  for  sources  ot  light.  But  these 
standards,  like  the  ohm,  which  is  the 
standard  of  resistance,  and  the  Clark  cell, 
which  is  the  standard  of  electromotive 
force,  are  defined  in  so  definite  a  manner 
that  they  can  be  copied  or  made  by  any 
one  who  is  equipped  to  follow  the  legal 
prescriptions;  and  hence  they  are  repre- 
sented by  material  or  arbitrary  standards, 
as  in  the  case  of  the  meter.  See  MEASURE- 
MEN?. 

Stan'dish,  Miles,  one  of  the  Mayflower 
company,  was  born  in  Lancashire,  England, 
about  1584.  He  served  in  the  army  in  the 
Netherlands  and  sailed  with  the  Pilgrims 
in  the  Mayflower  in  1620,  though  not  a 
member  of  the  Leyden  congregation.  On 
reaching  Massachusetts  he  was  chosen  cap- 
tain by  the  Pilgrims,  and  commanded  in 
expeditions  against  the  savages.  He  settled 
finally  at  Duxbury,  Mass.,  where  he  died 
on  Oct.  3,  1656.  A  monument,  100  feet 
high,  crowned  by  a  statue,  has  been  built 
to  his  memory  at  Duxbury.  The  story  of 
his  unsuccessful  effort  to  secure  a  wife  is 
told  by  Longfellow  in  his  Courtship  of 
Miles  Standish,  which,  howevrr,  is  not  free 
from  anachronisms  and  inaccuracies.  Con- 
sult Life  by  Abbot  and  Footprints  of  Miles 
Standish  by  De  Costa 

Stan'ford,  Leland,  American  public  man 
and  philanthropist,  was  born  at  Watervliet, 
N,  Y.,  March  9,  1824,  and  died  at  Palo 
Alto,  Cal.,  June  20,  1893.  Early  in  life  he 
studied  law  and  was  admitted  to  the  New 
York  bar;  but  in  1849,  attracted  by  the 
gold-discoveries  in  California,  he  proceeded 
there  and  engaged  in  gold-mining  and  in 
business  in  San  Francisco.  He  was  one 
of  the  organizers  of  the  Central  Pacific 
Railroad  Company,  and  entering  political 
life  was  made  Republican  governor  of  Cali- 
fornia (1861-3).  From  1885  to  1893  he 
was  United  States  senator.  Out  of  his 
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large  money  amassings  he  gave  property 
to  the  value  of  $20,000,000  to  found,  in 
memory  of  a  deceased  son,  a  university 
at  Palo  Alto,  to  be  known  as  the  L eland 
Stanford  Junior  University  —  a  princely  and 
most  useful  benefaction.  See  PALO  ALTO. 

Stan' hope,  Lady  Hester  Lucy,  was  born 
at  London,  England,  March  12,  1776.  For 
three  years  she  lived  with  her  uncle,  William 
Pitt,  as  the  manager  of  his  household  and 
his  most  trusted  confidant,  and  at  his  death 
was  given  a  pension  by  the  king.  In  1810 
she  began  the  life  that  made  her  famous, 
wandering  on  the  eastern  shores  of  the 
Mediterranean  and  settling  in  1814  among 
the  half-savage  tribes  of  Mount  Lebanon. 
She  adopted  the  customs,  costume  and 
religion  of  the  Mohammedans,  and  obtained 
great  influence  over  the  people,  who  looked 
upon  her  as  a  prophetess.  The  old  con- 
vent where  she  lived  was  fortified  and 
garrisoned  by  Albanians  and  became  a 
refuge  for  all  who  needed  help.  She  is 
said  to  have  sheltered  several  hundred 
refugees  after  the  siege  of  Acre.  Her  last 
years  were  spent  in  poverty,  and  she  died 
near  Mount  Lebanon,  with  only  natives 
around  her,  June  23,  1839.  See  Memoirs, 
published  by  Dr.  Meryon. 

Stanhope,  Philip  Henry,  Earl,  an  Eng- 
lish historian,  was  born  at  Kent,  England, 
Jan.  31,  1805.  He  studied  at  Oxford  and 
entered  the  house  of  commons,  where  he 
helped  to  secure  the  passing  of  the  Copy- 
right Act  in  1842.  His  historical  works, 
which  rank  very  high,  are  War  of  the  Suc- 
cession in  Spain;  History  of  England  from 
the  Peace  of  Utrecht  to  the  Peace  of  Ver- 
sailles; and  History  of  Spain  under  Charles 
II.  He  also  wrote  lives  of  Belisarius,  Conde 
and  Pitt,  and  edited  Chesterfield's  Letters. 
He  is  also  known  by  his  courtesy  title  of 
Lord  Mahon.  He  died  at  Bournemouth, 
England,  Dec.  22,  1875. 

Stan'ley,  Arthur  Penrhyn,  dean  of  West- 
minster, was  born  at  Alderley,  Cheshire, 
England,  Dec.  13,  1815.  He  was  educated 
at  Rugby,  under  Dr.  Arnold,  and  at  Ox- 
ford. At  Rugby  he  was  mentioned  as  the 
delicate  boy  in  Tom  Brown's  Schooldays,  who, 
trembling  with  fear,  still  knelt  to  say  his 
prayers  in  spite  of  the  jeers  and  rough 
usage  of  his  companions.  At  Oxford  he 
took  the  Ireland  scholarship,  the  Newdigate 
prize  for  a  poem  and  a  first-class  degree; 
was  made  a  Fellow  of  University  College; 
and  after  traveling  in  the  east  became  a 
tutor  in  the  college.  In  1851  he  became 
canon  of  Canterbury;  in  1856  professor  of 
ecclesiastical  history  and  canon  of  Christ 
Church;  and  in  1863  dean  of  Westminster. 
As  a  preacher  at  Westminster  Abbey  he 
had  a  wide  influence,  and  a  great  multi- 
tude thronged  the  church  whenever  it  was 
known  that  he  was  to  preach.  As  a  leader 
of  the  Broad-Church  party,  he  invited 
clergymen  of  the  Scottish  church  and  of 
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the  Free-Churchmen  of  England  to  address 
his  evening  congregations.  In  1852-3  he 
traveled  in  Egypt  and  Palestine,  gaining 
material  for  his  work  on  Sinai  and  Pales- 
tine (1856),  and  in  Russia  in  1857,  embody- 
ing the  results  of  the  journey  in  his  pictures 
of  the  life  and  history  of  Russia  found  in 
his  Eastern  Church.  He  was  the  author  of 
Thomas^  Arnold,  Memorials  of  Canterbury, 
Memorials  of  Westminster  Abbey  and  of 
lectures  and  addresses.  He  died  at  West- 
minster, July  1 8,  1 88 1,  and  was  buried  by 
his  wife  in  Henry  VII's  Chapel.  See  Life 
by  Oliver  and  Bradley's  Recollections. 

Stanley,  Henry  Morton,  the  African 
explorer,  was  born  near  Denbigh,  Wales, 
Jan.  28,  1841.  His 
name  was  John 
Rowlands,  and  at 
14  he  worked  his 
way  as  a  cabin-boy 
to  New  Orleans. 
where  he  obtained 
employment  in  the 
office  of  a  merchant 
named  Stanley, 
whose  name  he 
afterwards  took. 
After  the  death  of 
the  merchant  he  en- 
tered the  Confeder- 
ate army,  was  taken 
Erisoner,  and  later  served  in  the  United 
tates  navy.  In  1867  he  was  a  correspon- 
dent for  the  New  York  Tribune  in  an  Indian 
expedition,  and  in  the  same  year  entered 
the  service  of  the  New  York  Herald.  In 
1867  he  accompanied  Lord  Napier's  expedi- 
tion to  Abyssinia  as  special  correspondent 
for  the  Herald,  and  such  were  his  enterprise 
and  skill  that  the  news  of  the  fall  of  Mag- 
dala  first  reached  the  British  government 
through  the  New  York  Herald.  While  in 
Spain,  still  acting  as  a  newspaper-corre- 
spondent, he  was  called  to  Paris,  where  he 
received  the  order  from  the  editor  of  the 
Herald  to  "find  Livingstone."  Traveling 
by  way  of  Egypt,  Palestine,  Turkey,  Persia 
and  India,  in  January  of  1871  he  reached 
Zanzibar,  and  in  March  set  out  on  his  first 
journey  into  the  heart  of  the  dark  con- 
tinent. Two  white  men  who  started  with 
him1  turned  back,  but  Stanley  pressed  on 
with  his  band  of  natives,  showing  the 
courage  and  perseverance  which  have  given 
him  so  high  a  place  in  the  long  roll  of 
African  explorers.  He  found  Livingstone 
on  Nov.  10  at  Ujiji  on  Lake  Tanganyika, 
and  stayed  with  him  four  months,  explor- 
ing the  northern  end  of  the  lake  and  prov- 
ing that  it  has  no  connection  with  the 
Nile.  He  reached  England  in  August,  1872, 
where  he  was  received  with  enthusiasm  by 
the  whole  nation.  How  I  Found  Living- 
stone, published  in  the  following  November, 
had  an  enormous  sale.  As  correspondent 
for  the  Herald  he  was  in  the  Ashanti  cam- 
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paign,  reaching  England  in  time  to  be 
present  at  the  funeral  of  Livingstone  in 
Westminster  Abbey. 

The  death  of  Livingstone  aroused  a  great 
desire  in  Stanley  to  complete  his  work. 
The  New  York  Herald  and  the  London 
Daily  Telegraph  fitted  out  an  exx  edition, 
giving  him  the  command,  and  he  left  Eng- 
land in  August,  1874,  for  his  second  African 
journey,  With  350  men  he  started  in 
November  into  the  interior.  He  was  ten 
months  in  crossing  from  the  eastern  to  the 
western  coast,  arriving  at  the  mouth  of  the 
Kongo  a  white-haired  man,  the  only  sur- 
vivor of  his  white  companions,  and  with 
scarcely  a  third  of  his  native  troops. 
Through  the  Dark  Continent,  the  story  of 
this  journey,  is  more  exciting  than  any 
romance.  The  direct  results  were  the 
determining  of  the  boundaries  of  Lakes 
Victoria  and  Tanganyika  and  the  tracing 
of  the  Kongo  from  the  heart  of  Africa  to 
the  Atlantic,  thus  changing  materially  the 
map  of  Africa.  The  opening  of  the  Uganda 
region  to  missionaries,  the  forming  of  the 
Kongo  Free  State  and  the  general  scramble 
for  Africa  among  European  nations  followed. 
Stanley  acted  from  1879  to  1884  under  the 
king  of  Belgium  in  organizing  the  Kongo 
Free  State,  returning  afterwards  to  the 
United  States,  where  he  delivered  lectures 
on  his  African  work.  In  1889  he  was  sent 
in  command  of  an  expedition  for  the  relief 
of  Emin  Pasha.  He  left  the  mouth  of  the 
Kongo  on  June  15,  divided  his  forces  at 
Yambuya,  1,300  miles  from  the  sea,  was 
for  months  hid  from  the  civilized  world, 
but,  through  disaster  and  loss  of  friends  and 
followers,  pressed  on  until  he  found  Emin 
on  the  shores  of  Lake  Albert.  On  this 
journey  he  discovered  a  great  forest  in  the 
northern  part  of  the  Kongo  basin  and  the 
huge  snow-capped  summit  of  Ruwenzori, 
18,000  feet  high.  Other  of  his  works  are 
In  Darkest  Africa,  My  Dark  Companions, 
Slavery  and  the  Slave-Trade;  The  Kongo  and 
the  Founding  of  its  Free  State;  Coomassie 
and  Magdala;  and  Through  South  Africa. 
In  1899  he  was  knighted.  He  died  on 
May  9,  1904.  See  Life  by  G.  Mercer  Adam. 

Stan'ton,  Edwin  McMasters,  an  Amer- 
ican statesman,  was  born  at  Steubenville, 
O.i  Dec.  19,  1814.  He  graduated  at  Ken- 
yon  College,  and  practiced  law  r.t  Steuben- 
ville, at  Pittsburg  and  finally  at  Washing- 
ton. In  1860  he  was  made  attorney-general 
of  the  United  States,  and  in  1862  secretary 
of  war.  This  important  position  he  held 
during  the  Civil  War,  and  many  decisive 
movements  of  the  army  were  made  at  his 
suggestion.  Difficulties  with  President 
Johnson  led  to  his  resignation  in  1868, 
Congress  passing  a  vote  of  thanks  for  his 
ability  and  faithfulness.  He  was  nominated 
judge  of  the  supreme  court  by  Grant,  but 
died  on  Dec.  24,  1869,  before  his  commis- 
sion was  made  out. 


Stanton,  EHz'abeth  Ca'dy,  an  American 
reformer,  was  born  at  Johnstown,  N.  Y.,  in 
1815.  Her  attention  was  first  drawn  to  the 
wrongs  of  women  in  her  father's  law-office, 
where  she  heard  their  bitter  complaints  of 
the  injustice  of  the  laws.  When  fitted  for 
college,  having  won  the  first  prize  in  Greek, 
she  could  find  no  college  that  would  admit 
a  woman,  and  when  attending  the  world's 
antislavery  convention  in  London  in  1840 
with  her  husband  who  was  a  delegate,  all 
the  women-delegates  were  refused  admis- 
sion. One  of  these  was  Lucretia  Mott,  with 
whom  she  joined  in  the  work  of  reform, 
the  first  woman's  rights  convention  being 
held  at  her  home  in  Seneca  Falls,  N.  Y., 
July,  1848.  From  this  time  she  continued 
to  be  one  of  the  most  prominent  workers  in 
the  cause,  addressing  conventions,  and 
political  and  legislative  bodies.  She  died 
on  Oct.  25,  1902. 

Star-Cham' ber,  a  court  which  met  in  the 
council-chamber  of  the  palace  of  West- 
minster. The  roof  of  the  room  was  deco- 
rated with  gilt  stars,  which  are  supposed  to 
have  given  the  court  its  name  It  was 
founded  or  restored  in  1487  by  Henry  VII 
to  assist  in  bringing  to  justice  the  great 
landowners  and  nobles.  It  was  independent 
of  a  jury,  who  were  too  often  afraid  of  the 
nobility,  and  could  inflict  any  punishment 
but  death.  The  trial  was  conducted  by 
written  questions,  unless  the  accused  chose 
to  confess.  This  confession  became  such 
an  abuse,  torture  being  used  to  extort  it, 
that  in  1641  the  court  was  abolished. 

Star  of  Bethlehem,  a  class  of  plants  be- 
longing to  the  lily  family,  somewhat  like 
the  hyacinth.  It  is  a  native  of  the  eastern 
hemisphere.  The  common  variety  comes 
from  France  and  Switzerland,  and  is  found 
everywhere  in  gardens,  with  its  clusters  of 
white  flowers  and  narrow,  green  leaves 
growing  from  bulbs. 

Starch,  a  vegetable  substance  found  in 
most  plants,  particularly  in  the  seeds,  bulbs, 
tubers  etc.  For  commercial  purposes  starch 
is  obtained  from  numerous  plants,  chief 
among  which  are  wheat,  corn,  rice  and 
potatoes.  It  has  the  same  elements  as 
sugar  —  carbon,  hydrogen  and  oxygen  — 
but  in  different  proportions.  It  is  made 
of  small  round  grains  or  granules,  which 
differ  in  shape  in  each  species  of  plant. 
As  usually  prepared,  it  either  is  a  white 
powder  or  irregular  white  columns,  which 
come  from  the  breaking  up  c.f  a  dried  cake 
of  the  material.  It  does  not  dissolve  per- 
fectly in  cold  water,  but  with  hot  water 
the  granules  burst,  forming  a  clear  paste, 
which  is  the  starch  used  in  the  laundry. 
When  heated  to  about  320°,  it  is  changed 
into  dextrine,  the  gum  used  on  postage- 
stamps.  Starch  is  found  especially  in 
cereals,  potatoes,  carrots,  parsnips,  sago, 
tapioca  and  rice.  Potatoes  are  about  one- 
fifth  starch;  rye,  oats,  wheat  and  corn 
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nearly  two  thirds;  and  rice  about  nine 
tenths.  Starch  is  made  from  corn  by  soak- 
ing it  48  hours  in  water,  then  grinding  it 
and  straining  through  sieves,  after  which 
the  starch  is  allowed  to  settle  in  vats,  when 
it  is  washed,  bleached  and  dried.  Potato- 
starch  is  made  by  grating  potatoes,  adding 
water  and  straining,  settling,  washing  and 
drying.  Wheat-starch  and  rice-starch  are 
made  by  slightly  different  processes,  to 
remove  the  gluten  they  contain.  Arrow- 
root, tapioca,  sago  and  corn^starch  are  forms 
of  starch  used  as  food.  Starch  is  also  used 
in  the  manufacture  of  calico  and  other 
cloths,  in  mounting  photographs  and  in  the 
laundry.  It  is  also  used  in  the  manufac- 
ture of  glucose,  (q.  v.).  Cornstarch  was  first 
made  in  the  United  States  in  1842.  The 
factories  at  Oswego,  N.  Y.,  and  Glen  Cove 
on  Long  Island  are  the  largest  starch- 
factories  in  the  world.  There  are  about 
100  starch-factories  in  the  United  States, 
making  corn,  wheat  and  potato  starch,  of 
which  10,000,000  pounds  are  exported 
yearly. 

Star'fish,  the  name  for  a  number  of 
marine  animals  having  arms  or  rays 
arranged  around  a  central  disk.  As  these 
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are  symmetrically  arranged,  the  animal  is 
said  to  have  radial  symmetry.  There  are 
several  varieties,  but  the  common  five- 
rayed  starfish  is  the  type.  It  is  reddish, 
or  yellow,  in  color,  and  those  along  the 
New  England  coast  commonly  vary  from 
one  inch  to  one  foot  in  diameter.  It  lives 
on  the  sea  bottom  and  crawls  sluggishly 
by  means  of  tube  feet.  It  is  often  seen  in 
shallow  pools  left  by  the  retreating  tide. 
The  skin  is  stiffened  with  plates  and  nodules 
of  lime.  The  mouth  is  in  the  center  of  the 
disk,  on  the  under  side,  and  the  animals 
feed  on  decaying  fish  and  other  animal 
matter,  as  well  as  on  small  shelled  mollusks. 
Their  means  of  locomotion  is  peculiar. 
There  are  four  rows  of  tube-feet  in  furrows 


along  the  lower  sides  of  the  arms.  These 
tube-feet  are  filled  with  water  and  con- 
nected with  a  system  of  water  tubes  run- 
ning through  the  body.  On  the  back  of 
every  starfish  may  be  seen  a  little  rounded 
knob,  which  is  porous  and  leads  into  the 
water-vascular  system.  From  this  tubercle, 
a  tube  leads  downward  to  join  a  circular 
canal  surrounding  the  mouth,  and  from 
this  central  canal  a  tube  extends  into  each 
arm  or  ray.  These  latter  canals  are  con- 
nected with  the  tube-feet  and  also  with 
internal  pockets,  one  for  each  tube- foot. 
The  nervous  system  consists  of  a  ring  about 
the  mouth  and  a  nerve  running  from  it 
into  each  arm.  At  the  extremity  of  each 
arm  is  found  a  little  red  eye-spot  which 
is  sensitive  to  light.  Some  other  starfish 
have  ii  to  13  rays,  and  some  resemble 
five-sided  pin  cushions  in  form.  The  brittle 
starfishes  have  a  central  disk,  with  long, 
slim,  muscular  rays  by  means  of  which 
they  move.  Their  tube-feet  are  not  devel- 
oped. All  starfishes  possess  the  power  of 
restoring,  or  regenerating,  lost  or  injured 
parts.  See  ECHINODERMATA  and  SEA- 
URCHIN.  Consult  Romanes'  Jelly-fish,  Star- 
fish and  Sea-Urchin. 

Stark,  John,  an  American  soldier,  was 
born  at  Londonderry,  N.  H.,  Aug.  28,  1728. 
He  served  in  the  French-and-Indian  wars 
and  at  Ticonderoga  in  1758.  At  Bunker 
Hill  he  was  colonel  of  a  regiment  which  he 
had  enlisted;  and  was  at  the  front  in  the 
attack  on  Trenton  and  in  the  battle  of 
Princeton.  He  raised  a  new  regiment  in 
1777,  and  was  given  com'mand  of  the  New 
Hampshire  troops  sent  against  the  British 
troops  from  Canada.  On  Aug.  16,  1777, 
he  fought  the  battle  of  Bennington  (known 
in  New  York  as  Walloomsac),  receiving  for 
it  the  thanks  of  Congress  and  the  rank  of 
general.  With  a  new  force  recruited  by 
him  in  New  Hampshire  he  cut  off  Bur- 
goyne's  retreat  from  Saratoga,  and  after 
serving  in  Rhode  Island  and  New  Jersey 
had  charge  in  1781  of  the  northern  depart- 
ment, with  headquarters  at  Saratoga.  He 
died  on  May  8,  1822,  the  last  but  one  of 
the  generals  of  the  Revolutionary  army. 
See  New  Hampshire  Soldiers  in  the  War 
by  Hammond  and  Life  of  John  Stark,  by 
Edward  Everett,  in  Sparks'  "American 
Biography." 

Star'Iing,  a  name  for  a  number  of  com- 
mon birds  found  only  in  the  Eastern  hem- 
isphere, but  lacking  in  Australia.  _  This  is 
the  more  remarkable  as  a  starling  is  found 
in  New  Zealand,  and  others  in  various 
southern  Pacific  islands.  The  common 
starling  of  Europe  is  the  best  known.  It 
is  a  beautiful  bird  with  a  dark  plumage, 
having  metallic  green  and  purple  reflec- 
tions, and  each  feather  tipped  with  buff. 
It  nests  near  houses  in  bird  boxes,  when 
they  are  provided,  and  is  easily  tamed. 
It  can  be  taught  different  notes  and  also 
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to  speak  words;  it  is  therefore  often  caged. 
They  kill  an  immense  number  of  insects 
and  are  beneficial  to  the  gardener.  A 
starling  inhabiting  the  steppes  and  plains 
of  Western  Asia  devours  so  many  locusts 
that  it  is  called  the  locust  bird.  The  ox- 
pecker  of  Africa  is  also  a  starling. 

Stars,  those  heavenly  bodies  which  appear 
as  bright  points  having  fixed  positions  in 
the  sky.  The  spectroscope  in  the  hands  of 
Fraunhofer,  Huggins  and  others  has  shown 
that  these  so-called  fixed  stars  really  are 
gigantic  and  very  distant  suns;  for  they 
give  continuous  spectra  crossed  by  dark 
lines,  indicating,  as  in  the  case  of  our 
central  luminary,  a  solid  or  liquid  core 
surrounded  by  incandescent  vapor. 

Ptolemy  and  Hipparchos  divided  the 
stars  visible  to  the  naked  eye  into  six 
different  groups,  according  to  their  bright- 
ness. These  groups  aie  called  magnitudes, 
and  since  the  invention  of  the  telescope 
this  classification  has  been  so  extended 
that  astronomers  grade  stars  into  14  or 
15  groups.  In  the  first  magnitude  they 
place  the  14  brightest  stars,  including  Sirius, 
Vega,  Arcturus,  etc.;  in  the  second  group 
are  48  stars,  including  the  Pole  Star  and 
two  Pointers;  in  the  third  152;  in  the  fourth 
313;  in  the  fifth  854;  and  in  the  sixth 
2,010,  making  a  total  of  3,391,  which  are 
practically  all  the  stars  which  can  be  seen 
without  the  aid  of  a  glass.  The  number 
of  stars  which  can  be  photographed,  or 
which  can  be  seen  with  our  largest  refract- 
ing telescopes,  runs  into  the  millions.  The 
distances  of  the  fixed  stars  are  known  only 
in  a  few  cases,  and  even  then  very  roughly. 
This  quantity  is  determined  by  measuiing 
the  annual  parallax  of  the  star,  a  quantity 
which,  except  in  a  very  few  cases,  is  so  minute 
as  not  to  exceed  the  errors  of  measurement. 
The  nearest  star,  so  far  as  as  known,  is  a  Cen- 
tauri,  whose  parallax  is  only  f  of  a  second 
of  arc,  and  even  this,  our  nearest  neighbor, 
is  at  the  stupendous  distance  of  four  "light- 
years,"  *.  e.,  at  a  distance  such  that  light 
would  require  four  years  to  traverse  it. 

The  student  should  bear  in  mind  that, 
although  these  stars  are  said  to  be  fixed, 
most  of  them  exhibit,  in  fact,  a  small 
amount  of  motion,  say,  a  second  or  so  in 
a  year.  In  addition  to  this  motion  across 
the  heavens,  which  is  measured  in  angle 
and  is  called  proper  motion,  nearly  all  stars 
exhibit  a  motion  toward  us  or  away  from 
us,  which  is  called  motion  in  the  line  of 
sight.  The  measurement  of  this  latter 
motion  is  one  of  the  recent  achievements 
of  the  spectroscope,  based  on  Doppler's 
principle.  Consult  Miss  Clerke's  System  of 
the  Stars;  Chambers'  The  Story  of  the  Stars; 
Lockyer's  Meteoric  Hypothesis;  and  Schein- 
er's  Astronomical  Spectroscopy.  See  NEB- 
BULA,  PARALLAX  and  TELESCOPE. 

Star-Span'zled  Banner,  The.  Words 
by  Francis  Scott  Key,  adapted  to  the  old 


air  Anacreon  in  Heaven.  This  air  was  the 
constitutional  song  of  The  Anacreontic 
Society  of  London,  always  sung  by  an 
official  of  the  society  at  the  supper  with 
which  it  was  customary  to  close  the  musical 
season,  near  the  end  of  tne  i8th  century. 
The  tune  was  probably  composed  by  Doctor 
Samuel  Arnold  (1740-1802).  It  became 
known  in  America  in  1798,  being  sung  at 
an  anniversary  meeting  of  the  Massachu- 
setts Charitable  Fire-Society,  to  words  by 
Thomas  Paine,  who  later  changed  his  name 
to  Robert  Treat  Paine.  Subsequently  there 
were  settings  of  other  words  to  this  tune, 
popularly  known  as  Adams  and  Liberty. 
Further  details  regarding  the  tune  and 
Key's  words  may  be  found  in  a  pamphlet 
by  Stephen  Salisbury, _  Esq.,  of  Worcester, 
Mass.,  and  in  The  National  Music  of  Amer- 
ica and  iti  Sources  by  Elson,  Boston,  1899. 
See  KEY,  FRANCIS  SCOTT. 

Stat'en  Island,  the  chief  island  in  New 
York  Harbor,  forming  Richmond  County, 
N.  Y.,  and  the  borough  of  Richmond  in  the 
enlarged  city  now  known  as  Greater  New 
York.  It  received  its  name  from  early 
Dutch  settlers  in  honor  of  the  states-general 
(Dutch  Staten).  It  has  an  area  of  58^ 
square  miles,  and  is  about  13  miles  in  length 
and  eight  in  breadth.  It  is  separated  from 
Long  Island  by  the  Narrows  and  from  New 
Jersey  by  the  Kill  von  Kull  and  Staten 
Island  Sound,  and  has  steam-ferry  com- 
munication with  New  York  City  and  with 
New  Jersey,  while  the  Staten  Island  Rapid 
Transit  Railroad  reaches  the  towns,  villages 
and  watering  places  of  importance  on  the 
island.  Close  to  Clifton  is  Fort  Wadsworth, 
and  on  the  north  shore  is  Sailor's  Snug 
Harbor,  an  asylum  for  aged  and  infirm 
mariners.  At  Stapleton  is  a  United  States 
marine  hospital,  and  between  St.  George 
and  Tompkinsville  is  a  United  States  light- 
house-station. On  the  island  are  the  resi- 
dences of  many  of  the  business  men  of  New 
York  City.  Population  85,969. 

States  Qen'eral,  The.  In  France  the 
convocation  of  the  representative  body  of 
the  three  orders  of  the  French  kingdom 
(representing  the  nobility,  the  clergy  and 
the  bourgeoisie)  for  deliberating  on  matters 
of  public  importance.  It  corresponded 
somewhat  to  our  Congress.  Under  Charle- 
magne the  national  assembly  was  made 
up  of  nobles  and  clergy,  a  practice  continued 
till  about  900.  Thereafter  we  have  no 
trace  of  such  an  assembly  in  France  till 
1302  when  Philip  the  Fair  revived  the 
states  general,  including  representatives  of 
the  citizens  because  he  hoped  to  gain  their 
support  in  his  struggle  with  Pope  Boni- 
face VIII.  During  the  Hundred  Years' 
War  (1337-1453)  it  played  an  important 
r61e  in  connection  with  the  revenues  and 
taxation.  It  was  not  yet  a  law-making 
body.  As  kings  gained  power,  backed  by 
a  standing  army,  they  grew  more  inde- 
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pendent  and  the  states  general  was  not 
convoked  from  1614  to  1789,  when  the 
refusal  of  the  citizen  members  to  count  the 
vote  by  orders  initiated  the  French  Revo- 
lution. Thereafter  the  representative  as- 
sembly of  France  took  on  various  names, 
usually  The  National  Assembly. 

In  Holland  the  name  of  states  general 
is  applied  to  the  legislative  body  of  the 
kingdom.  It  is  composed  of  two  houses, 
the  upper  elected  by  the  provincial  states 
and  the  lower  chosen  by  the  citizens. 

States'  Rights,  a  term  used  in  the  United 
States  to  indicate  a  doctrine,  based  upon 
an  understanding  of  the  constitution,  which 
assumes  that  the  different  states  of  the 
Union  are  independent  and  that  the  cit- 
izens of  a  state  owe  allegiance  only  to  the 
state;  that  the  states  are  joined  together 
only  for  certain  purposes;  and  that  the 
acts  of  the  general  government  must  be 
approved  by  the  separate  states,  which 
possess  the  right  also  to  nullify  or  pro- 
nounce them  of  no  authority  or,  if  neces- 
sary, to  secede  from  the  Union.  The  first 
appearance  of  this  idea  was  in  1798,  when 
the  legislatures  of  Kentucky  and  Virginia 
protested  on  this  ground  against  the  alien 
and  sedition  laws  which  permitted  the 
president  of  the  United  States  to  rem«.  ve 
from  the  states  aliens  or  foreigners  whose 
presence  might  be  considered  dangerous  and 
to  punish  sedition  in  the  states.  In  1811 
ana  in  1819  the  matter  recurred  in  con- 
nection with  the  United  States  Bank  char- 
ter, Henry  Clay  and  Maryland  claim- 
ing that  the  governmen*  had  no  authority 
to  create  a  bank.  In  1832  South  Carolina 
attempted  to  carry  the  pnnciple  into  action 
by  pronouncing  the  high  tariff  "null  and 
void"  and  not  binding  on  its  citizens.  The 
passage  of  a  compromise  tariff-law  settled 
the  trouble  for  that  time.  In  1 860-61  the 
southern  states  carried  out  the  principle  by 
seceding  from  the  Union,  and  their  action 
was  followed  by  the  Civil  War. 

State  University  of  Iowa,  located  at 
Iowa  City,  was  founded  in  1847.  ^  It  com- 
prises a  college  of  liberal  arts,  including 
civil  and  electrical  engineering,  colleges  of 
law,  medicine,  dentistry,  pharmacy  and  a 
school  of  pedagogy.  It  is  open  to  students 
of  both  sexes,  and  has  an  attendance  of 
2,000,  with  a  faculty  of  165  and  a  library 
of  65,000  volumes.  Its  productive  funds 
amount  to  $240,320;  its  income  in  1907 
was  $324,048. 

Statics  (stat'iks),  a  branch  of  mechanics. 
In  pure  mechanics  (or  dynamics,  as  it  is 
frequently  called),  the  effects  of  forces  upon 
bodies  are  considered.  If  the  effect  of 
forces  upon  a  body  is  to  change  the  rate 
of  motion  of  the  body,  the  forces  acting 
are  said  not  to  be  in  equilibrium.  Forces 
and  effects  of  this  kind  are  studied  under 
the  head  of  kinetics.  In  all  other  cases 
forces  are  said  to  be  in  equilibrium  and  are 


studied  under  the  head  of  statics.  If  one 
hold  a  steel-spring  in  his  hands  and  bend 
it,  he  recognizes  that  there  are  forces  acting 
upon  the  spring  by  the  fact  that  the  shape 
of  the  spring  is  temporarily  changed.  These 
forces  do  not  produce  any  motion  in  the 
spring;  they  are  in  equilibrium.  It  is  this 
group  of  forces  which  is  considered  under 
the  head  of  statics.  For  another  illustra- 
tion allow  a  locomotive  to  stand  at  rest 
on  a  steel  bridge.  The  bridge  sags  slightly 
as  the  locomotive  takes  up  its  position. 
But  the  upward  force  with  which  the 
bridge  tends  to  regain  its  original  shape  is 
exactly  equal  and  opposite  to  the  weight 
of  the  locomotive.  These  stresses  produced 
by  the  locomotive  and  the  strains  which 
result  from  them  illustrate  the  kind  of 
problems  studied  under  the  title  of  statics. 

Statics  may,  therefore,  be  defined  as  the 
science  of  the  equilibrium  of  forces.  It  is 
very  important  in  this  connection  for  the 
student  to  distinguish  carefully  between  a 
body  which  is  at  rest  and  one  which  is  in 
equilibrium.  A  pendulum  bob  at  the  end 
of  its  swing  is  in  rest ;  but  it  is  not  in  equilib- 
rium, for  at  that  ve_ry  instant  it  is  being 
set  in  motion  by  its  weight.  The  two 
general  conditions  of  equilibrium  for  any 
body  are  that  the  sum  of  all  the  forces 
acting  upon  the  body  shall  be  zero  and 
that  the  sum  of  all  the  moments  of  force 
acting  upon  the  body  shall  be  zero. 

The  application  of  these  general  principles 
to  the  cases  of  simple  machines,  as  the  lever, 
inclined  plane  etc.,  is  the  portion  of  statics 
ordinarily  studied  in  physics;  while  the 
application  of  these  principles  to  various 
structures,  as  bridges,  roofs  etc.,  is  the 
part  rf  statics  which  is  pursued  by  en- 
gineers. The  conditions  under  which  fluids 
remain  in  equilibrium  form  the  science  of 
hydrostatics. 

Stevinns  (1548-1603)  showed  that  a  force 
can  be  completely  represented  by  a  straight 
line.  Upon  this  simple  fact  a  branch  of 
mathematics  called  graphical  statics  has 
been  recently  founded,  and  has  furnished 
many  elegant  geometrical  solutions  of  en- 
gineering problems.  For  an  unusually 
interesting  history  of  statics  seo  Mach's 
Science  of  Mechanics.  Minchin's  Treatise 
on  Statics  (Clarendon  Press)  contains  an 
extraordinarily  clear  presentation  of  the 
entire  subject. 

Staunton  (stem' tun),  Va.,  a  city,  the  seat 
of  Augusta  County,  on  the  Chesapeake  and 
Ohio  and  Baltimore  and  Ohio  railways, 
over  no  miles  northwest  of  Richmond. 
It  has  waterworks  and  an  electric-light 
plant,  both  of  which  the  city  operates,  sub- 
stantial public  buildings,  the  city-hall, 
court-house,  churches  and  schools,  a  Masonic 
Temple  and  a  military  academy  etc.  It 
is  the  seat  of  the  Western  State  Hospital 
for  the  Insane,  the  Virginia  School  for  the 
Deaf  and  the  Blind,  Virginia  Female  Insti- 
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tute  and  Gary  Baldwin  Seminary.  The 
city  manufactures  (besides  agricultural  im- 
plements and  machine-shop  products) 
organs,  overalls  and  wagons;  it  also  has  a 
flour-mill  and  a  planing-mill.  Population 
10,604. 

Stead,  William  Thomas,  an  English 
journalist,  was  born  on  July  5,  1849,  a* 
Embleton,  Northumberland.  At  14  he  be- 
came merchant's  apprentice  and  at  22 
editor  of  The  Northern  Echo,  Darlington. 
In  1880  he  became  associate-editor  of  the 
Pall  Mall  Gazette  and  in  1883  the  editor. 
In  1890  he  founded  The  Review  of  Reviews, 
one  year  later  The  American  Review  of 
Reviews  and  in  1893  The  Australian  Review 
of  Reviews.  In  1895  he  began  the  publica- 
tion of  the  Masterpiece  Library  of  Penny 
Poets,  Novels  and  Prose  Classics.  His  in- 
terests have  been  social  and  broadly  demo- 
cratic. For  one  of  his  publications  against 
existing  social  evils,  The  Maiden  Tribute  of 
Modern  Babylon,  he  was  put  in  jail  for  three 
months.  His  efforts  in  the  interest^  of 
international  peace  have  been  untiring. 
His  more  important  publications  are  The 
Truth  About  the  Navy,  Truth  about  Russia, 
The  Pope  and  the  New  See,  The  Story  that 
Transformed  the  World,  If  Christ  came  to 
Chicago,  The  Labor  War  in  the  United 
States,  Satan's  Invisible  World,  A  Study  of 
Despairing  Democracy,  The  United  States  of 
Europe,  Mr.  Carnegie's  Conundrum,  The 
Conference  at  the  Hague,  The  Americaniza- 
tion of  the  World,  The  Last  Will  and  Testa- 
ment of  Cecil  John  Rhodes.  He  died  in  the 
wreck  of  the  Titanic,  April  14,  1912. 

Steal  Away,  American  Negro  Song,  pub- 
lished in  Jubilee  Singers  of  Fisk  University 
by  G.  D.  Pike.  S.  Coleridge  Taylor  has 
also  made  a  transcription  of  the  melody 
in  his  Twenty-four  Negro  Melodies,  tran- 
scribed for  the  Piano. 

Steam  is  the  vapor  of  water.  Water  gives 
off  vapor  without  being  heated,  but  this 
process  is  usually  called  evaporation,  and 
the  word  "steam"  is  limited  to  the  vapor 
which  arises  from  boiling  water.  Steam  is 
lighter  than  air,  and  occupies  much  more 
space  than  water;  a  cubic  inch  of  water 
will  make  nearly  a  cubic  foot  of  steam. 
Water  boils  at  212°  F.  and  makes  steam, 
which  has  the  same  temperature  as  the 
water,  but  really  contains  more  heat,  so 
that  the  steam  from  a  boiling  teakettle  will 
burn  more  severely  than  the  boiling  water. 
This  extra  heat  is  called  latent  heat,  be- 
cause it  does  not  affect  the  thermometer. 
The  boiling  temperature  of  212°  F.  is 
practically  constant  in  vessels  which  have 
a  free  outlet  for  the  steam;  but  in  closed 
vessels,  like  boilers,  the  boiling-point  may 
be  raised,  and  much  pressure  is  produced 
at  the  same  time.  The  pressure  increases 
faster  than  the  temperature;  for  instance, 
the  pressure  at  the  boiling-point  is  one 
atmosphere,  but  it  becomes  two  atmos- 


pheres at  249°,  four  at  301°  and  twenty  at 
444°.  When  the  engineer  opens  a  valv« 
to  let  off  steam,  the  rushing  noise  it  makes 
shows  its  power.  Steam  is  used  to  produce 
motion,  as  in  the  locomotive  and  other 
machines;  in  heating  houses;  and  in  other 
operations  where  heat  is  required. 
Steamboat.  See  STEAMSHIP. 
Steam-En'gine,  an  apparatus  for  doing 
mechanical  work  by  means  of  heat  applied 
to  water.  The  steam-engine  is  a  form  of 
heat-engine,  of  which  the  gas-engine  and 
hot-air  engine  are  two  other  commercial 
forms.  The  first  steam-engine  dates  back 
to  the  second  century  before  Christ  in  the 
toy  seolipile  of  Hero  and  in  conjuring  appar- 
atus used  by  priests.  The  beginning  of 
the  modern  steam-engine  was  in  the  water- 
raising  engine  of  Thomas  Savery  in  1698. 
In  this  the  steam  acted  directly  on  the  water 
to  be  raised.  The  first  use  of  the  piston 
was  by  Papin  in  1705  in  a  modification 
of  Savery's  engine.  In  the  same  year 
Thomas  Newcomen  made  a  piston-engine 
which  more  nearly  approached  pur  modern 
form.  It  was,  as  its  name  implied,  an 
atmospheric  engine.  The  piston  working  in 
a  cylinder  was  connected  by  a  chain  with 
one  end  of  an  overhead  beam.  Steam  ad- 
mitted from  the  boiler  to  the  cylinder 
allowed  the  piston  to  be 
raised  by  a  heavy  counter- 
poise hung  from  the  other 
end  of  the  beam.  Then  the 
valve  was  shut  and  the  steam 
in  the  cylinder  condensed  by 
a  jet  of  cold  wa'  er.  This  left 
a  vacuum  in  the  cylinder  and 
the  piston  was  forced  down 
by  the  pressure  of  the  atmos- 
phere, and  work  was  done  by 
lifting  a  pump-rod  which  was 
fastened  to  the  other  end  of 
the  beam.  The  common 
story  is  that  a  lazy  but  in- 
genious boy  named  Humphrey  Potter,  who 
had  been  set  to  turn  the  valve,  made  the 
engine  close  and  open  its  own  valves  by 
means  of  cords  and  thus  invented  the  first 
automatic  valve-gear.  Newcomen's  en- 
gines were  used  solely  for  pumping  water 
from  the  English  collieries.  The  modern 
steam-engine  is  due  to  James  Watt  (q.v.),  an 
instrument-maker  for  the  University  of 
Glasgow.  Watt's  great  advances  were  (i) 
condensing  the  steam  in  a  separate  vessel 
called  the  condenser,  thus  keeping  the 
cylinder  hot,  (2)  adding  an  air-pump  to 
help  to  maintain  the  vacuum  of  the  cylinder 
and  remove  the  condensed  steam,  (3) 
jacketing  the  cylinder  to  prevent  cooling 
off  by  conduction  and  radiation,  (4)  mak- 
ing the  engine  double-acting,  that  is,  forc- 
ing the  piston  back  not  by  the  atmosphere 
but  by  steam  admitted  at  the  other  end  of 
the  cylinder  and  (5)  using  the  steam  ex- 
pansively, in  other  words,  stopping  i1-~ 
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admission  of  steam  when  the  piston  had 
made  only  a  part  of  its  stroke,  and  allow- 
ing the  rest  of  the  stroke  to  be  performed 
by  the  expansion  of  the  steam  already  in 
the  cylinder.  He  also  made  many  inven- 


PISTON-CYLINDER   AND   SLIDE-VALVE 

tions  of  important  details,  as  the  throttle- 
valve  for  regulating  the  admission  of 
steam,  the  centrifugal  governor  (see  GOV- 
ERNOR), the  indicator  for  studying  the 
actions  in  the  cylinder  (see  INDICATOR),  and, 
in  conjunction  with  Murdoch,  the  slide- 
valve  for  controlling  the  admission  and 
release  of  steam.  He  also  patented  the  use 


The  action  of  a  simple  steam-engine  with 
the  slide-valve,  one  of  the  simplest  forms, 
can  be  easily  studied  from  the  diagram. 
This  is  a  horizontal  section  of  a  cylinder, 
showing  the  piston  in  the  cylinder  and 
the  valve  below.  As  shown,  the  piston  has 
reached  the  extreme  left  of  the  cylinder, 
and  the  port  B  on  the  right  is  connected 
with  the  exhaust  E.  This  exhaust  con- 
nects with  the  atmosphere  in  nonconden^- 
ing  engines,  or  with  the  cold  condenser  in 
condensing  engines.  Live  steam  is  at  the 
same  time  entering  the  left  end  of  thj 
cylinder  at  B  from  the  steam-chest  A, 
thus  moving  the  piston  back  to  the  right. 
The  time  of  the  admission  and  cut-off  of 
the  steam  and  the  connection  with  the 
exhaust  is  fixed  by  the  mechanism  which 
moves  the  valve.  The  number  of  valve- 
mechanisms  in  use  is  very  great,  but  they 
all  serve  the  general  purpose  seen  above. 
Among  the  best  known  valve-mechanisms 
is  that  due  to  George  H.  Corliss.  In  the 
Corliss  valve-mechanism  there  are  two 
separate  ports  at  each  end  of  the  cylinder, 
one  for  the  steam-chest  and  one  for  the 
exhaust.  This  or  a  modified  form  is  often 
used  on  large  engines.  To  convert  the 
straight-line  backward-and-forward  motion 
of  the  piston  into  rotary  motion,  a  connect- 
ing rod  and  crank  on  a  fly-wheel  are  used. 
The  efficiency  of  a  steam-engine  depends 
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of  two  or  more  successive  cylinders  on  one 
engine,  or  the  modern  compound-engine 
plan,  which  is  used  in  all  large  engines 
where  economy  of  fuel  is  important.  Watt's 
inventive  career  extended  over  more  than 
a  half  century,  and  he  is  rightly  called  the 
father  of  the  modern  steam-engine.  For 
the  full  history  of  the  steam-engine,  see 
Thurston's  Growth  of  the  Steam-Engine. 
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largely  upon  allowing  the  steam  to  expand 
so  far  as  possible,  so  that  its  temperature 
and  pressure  are  as  low  as  possible  when 
it  leaves  the  cylinder.  Steam  is  conse- 
quently not  used  at  full  pressure  through 
the  whole  stroke,  but  connection  with  the 
steam-chest  is  cut  off  at  a  proper  fraction 
of  the  stroke  and  the  piston  is  then  moved 
by  the  expansion  of  the  steam.  Steam- 
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engines  are  rated  in  horse-power,  one  horse- 
power representing  the  work  of  33,000 
foot-pounds  per  minute.  (See  DYNAMOM- 
ETER.) The  performance  of  a  steam- 
engine  is  indicated  by  the  pounds  of  steam 
or  water  it  consumes  per  horse-power  per 
hour.  For  noncondensing  engines  35  Ibs. 
of  steam  at  100  Ibs.  pressure  is  a  common 
performance.  The  best  large  condensing 
engines  give  records  of  from  17  to  20  Ibs. 
of  steam  at  100  Ibs.  pressure  for  one  horse- 
power for  one  hour.  The  following  are 
terms  used  to  designate  different  forms  of 
engines.  Horizontal,  inclined  and  vertical 
refer  to  the  position  of  the  cylinder.  High 
and  low,  as  applied  to  speed,  are  relative 
terms.  A  speed  of  150  revolutions  per 
minute  is  a  medium  speed.  Much  above 
or  below  this  is  called  high  or  low.  Non- 
condensing  and  condensing  are  terms  refer- 
ring to  the  exhaust.  In  a  noncondensing 
engine  the  exhaust  is  directly  into  the 
air;  in  a  condensing  engine  the  exhaust 
steam  is  condensed  usually  by  contact  with 
cool  running  water.  Simple  and  compound 
are  terms  referring  to  the  number  of  expan- 
sions used  in  the  engine.  In  a  simple 
engine  there  are  a  single  cylinder  and  a 
single  expansion;  in  the  compound  engine 
there  are  at  least  two  cylinders  and  two 
expansions.  Compound  engines  are  more 
economical.  Rotary  engine  is  a  form  of 
engine  in  which  the  piston  rotates.  In 
the  common  steam-engine  the  piston  moves 
backward  and  forward.  A  rotary  engine 
has  the  very  decided  mechanical  advantage 
of  compactness  and  of  direct  application  of 
power  without  crank  and  fly-wheel,  but 
no  rotary  engine  of  the  many  that  have 
been  invented  has  ever  shown  itself  econom- 
ical or  durable,  except  the  steam-turbine. 
(See  TURBINE.) 

A  LOCOMOTIVE  is  a  steam-engine  so 
arranged  with  wheels  as  to  drive  itself 
on  an  iron  or  steel  track.  As  a  steam- 


engine  the  locomotive  has  a  number  of 
special  features.  It  carries  its  furnace  and 
boiler  with  it,  and  must  also  be  supplied 
with  an  auxiliary  car  or  tender  for  carry- 
ing water  and  fuel.  The  engine  is  double, 
that  is,  there  is  a  high-pressure  cylinder 
with  piston  on  each  side  of  the  locomotive. 
Many  modern  locomotives  are  also  com- 
pound steam-engines,  that  is,  the  steam- 
expansion  takes  place  in  two  cylinders,  a 


high-pressure  and  a  low-pressure  cylinder. 
The  steam-pressures  commonly  used  are 
from  150  to  200  pounds  per  square  inch. 
The  oscillating,  straight-line  motion  of  the 
piston  is  converted  into  the  rotary  motion 
of  the  driving  wheels  by  the  usual  mechan- 
ism of  a  cross-head  and  crank.  The  engine 
must  be  reversible.  This  is  accomplished 
by  a  link-motion  due  to  Stephenson,  by 
which  the  connection  of  the  valve-mechan- 
ism with  the  driving  parts  can  be  shifted 
through  an  angle.  A  requirement  of  the 
locomotive  is  the  development  of  a  large 
power  in  a  limited  space  and  with  a  limited 
weight.  This  means  the  burning  of  a  large 
amount  of  fuel  per  square  foot  of  grate- 
area,  and  requires  forced  draft.  It  is  accom- 
plished by  exhausting  steam  directly  into 
the  smoke-stack.  The  American  and  Euro- 
pean locomotives  differ  little  as  steam- 
engines,  but  present  quite  different  ex- 
ternal appearances.  The  large  cab  for  the 
engineer,  the  pilot  or  cow-catcher,  the 
headlight,  the  prominent  whistle  and  bell 
are  striking  external  features  of  the  Amer- 
ican locomotive.  The  frame  of  the  engine 
and  boiler  is  also  quite  different,  that  of 
the  European  locomotives  being  more  rigid 
than  can  be  used  on  American  railroad- 
tracks.  The  first  successful  locomotive  is 
due  to  George  Stephenson  (q.  v.),  and  was 
used  to  haul  coal  for  the  Killingworth  colliery 
in  1815.  At  the  opening  of  the  Stockton 
and  Darlington  railroad,  an  English  line 
of  37  miles  opened  in  1825,  a  Stephenson 
engine,  weighing  eight  tons  and  capable  of 
1 6  miles  per  hour,  was  used.  Of  the  early 
locomotives  R.  Stephenson's  Rocket  was 
one  of  the  most  famous.  At  a  competitive 
trial  of  locomotives  in  1829.  this  engine 
showed  a  speed  of  from  25  to  30  miles  per 
hour.  These  early  locomotives  are  pygmies 
compared  with  the  heavy,  high-speed  ma- 
chines of  to-day.  Speeds  of  100  miles  per 
hour  have  been  frequently  exceeded  in  the 
last  few  years  by  express-locomotives. 
The  largest  locomotive  in  the  world 
is  one  in  use  on  the  Illinois  Central 
Railroad  for  hauling  freight-trains 
over  some  steep  grades  on  its  line. 
It  was  built  by  the  Brooke  Loco- 
motive Works,  and  weighs,  without 
tender,  over  230,000  pounds.  The 
largest  locomotive  works  in  the  world 
are  the  Baldwin  Works  at  Philadel- 
phia, Pa.  A.  P.  CARMAN. 
Steam-Ham'mer,  a  hammer  which 
is  raised  by  the  direct  action  of  steam  on  a 
piston  in  a  steam-cylinder.  It  is  used  in 
forging  iron,  particularly  for  large  and 
heavy  work.  The  first  idea  of  the  steam- 
hammer  is  due  to  James  Watt,  but  the  first 
practical  scheme  of  a  steam-hammer  is  due 
to  James  Nasmyth  (q.  v.).  His  first  machine 
was  made  in  1843.  Tne  piston  moved  b^ 
steam  raises  the  hammer-head  or  "tup,  ' 
until  the  steam  is  cut  off  and  allowed  to 
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escape,  wh«n  the  piston  with  the  tup  falls, 
striking  the  object  placed  on  the  hammer. 
The  blows  may  be  so  regulated  as  just  to 
crack  an  egg  or  to  strike  with  a  force  of 
tons.  In  modern  steam-hammers  the  force 
of  the  blow  is  increased  by  the  pressure  of 
the  steam  above  the  piston,  and  by  auto- 
matic valve-mechanisms  the  blows  can  be 
repeated  with  great  rapidity.  The  largest 
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steam-hammer  ever  built  is  that  built  for 
the  Bethlehem  Iron- Works  in  1891.  The 
piston  with  tup  weighs  125  tons,  the  cylin- 
der has  a  diameter  of  76  inches,  and  the 
length  of  the  stroke  is  i6£  feet.  Such  large 
hammers  are  no  longer  used,  as  the  work 
is  done  better  and  cheaper  by  large  hy- 
draulic presses.  The  Bethlehem  steam- 
hammer  has  been  superseded  by  a  14,000- 
ton  hydraulic  press. 

Steam'ship,  a  vessel  moved  by  steam.  A 
half-successful  experiment  was  made  by 
Papin  to  use  steam  to  propel  a  boat  as 
early  as  1707,  but  it  was  not  until  the  per- 


to  Albany  in  32  hours.  In  the  same  year 
Col.  John  Stevens  built  at  New  York  th« 
Plicenix,  which  was  taken  around  to  Dela- 
ware River  by  sea  because  Fulton  had  a 
monopoly  of  steam-navigation  on  the  Hud- 
son. This  was  the  first  steamboat  to  make 
a  sea-voyage.  The  first  passenger  steam- 
boat in  operation  in  Europe  was  the  Comet 
on  the  Clyde  in  1812,  although  a  successful 
boat  had  been  on  the  Clyde  Canal  as  early 
as  1802.  The  first  steamship  to  cross  the 
ocean  was  the  Savannah,  a  ship  of  350 
tons,  which  made  the  voyage  from  Savan- 
nah, Ga.,  to  Liverpool  and  thence  to  St. 
Petersburg  in  1819.  Both  sails  and  steam 
were  used.  The  voyage  to  Liverpool  was 
made  in  25  days.  The  first  vessels  to  cross 
the  Atlantic  using  steam  the  whole  dis- 
tance were  the  Great  Western  and  the  Sirius, 
which  reached  New  York  on  the  same  day, 
April  23,  1838.  Since  then  the  trans- 
atlantic steamship-service  from  New  York 
has  been  continuous.  All  the  earlier  steam- 
ships were  propelled  by  wheels  at  the  side 
or  at  the  ends.  The  screw-propeller  was 
introduced  by  Smith  and  Ericsson  about 
1840  (see  SCREW-PROPELLER),  and  since 
then  all  ocean-steamers  and  many  inland 
steamers  use  it.  Iron  and  steel  have  super- 
seded wood  for  large  ships,  and  steamships 
have  continued  to  grow  in  size,  power  of 
engines  and  speed.  The  voyage  from  New 
York  to  England  is  now  made  in  four 
days  and  fifteen  hours  by  the  fastest  ship 
or  in  seven  days  by  the  slow  steamers. 
The  largest  and  fastest  steamers  on  the 
ocean  to-day  are  the  Deutschland,  length 
686  feet,  displacement  23,000  tons,  average 
speed  23.36  knots  per  hour,  H.  P.  of  en- 
gines 35,000;  Oceanic,  length  704  feet,  dis- 
placement 28,000  tons,  average  speed  20.48 
knots  per  hour,  H.  P.  of  engines  28,000 
Lusitania,  790  feet  long,  32,000  tons'  dis- 
placement and  average  speed  25,05  knots 
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fecting  of  the  steam-engine  by  Watt  that 
any  advance  was  made  in  steam-naviga- 
tion. Early  inventors  of  steamboats  were 
William  Henry,  1783,  and  John  Fitch, 
1785-96,  in  the  United  States  and  William 
Symmington  and  Henry  Bell  in  Great 
Britain,  but  the  first  steam-vessel  to  make 
a  voyage  of  any  considerable  length  was 
the  Clermont,  made  by  Robert  Fulton  in 
1807.  She  was  133  feet  long,  and  made 
the  voyage  of  150  miles  from  New  York 


an  hour;  and  Mauretania,  790  feet  long, 
32,000  tons'  displacement  and  average 
speed  24.86  knots  an  hour.  Each  cf  the 
list  two  steamers  has  70,000  horse-power. 
The  White  Star  Line  is  building  two 
Atlantic  liners  of  42,000  tons'  burden  each 
and  over  900  feet  in  length.  The  Maure- 
tania and  Lusitania  are  quadruple-screw 
turbines  and  are  not  merely  floating 
hotels  or  palaces  but  cities  at  sea.  The 
average  daily  coal-consumption  of  the 
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Detitschland  is  570  tons.  In  the  United 
States,  steamship-building  has  until  recent 
years  been  largely  confined  to  vessels  for 
inland  waters.  The  river  steamboats  of 
the  United  States  are  fine  examples  of  boat- 
building. They  must  ascend  rivers  against 
strong  currents,  and  often  need  to  travel 
in  shallow  waters  and  carry  large  amounts 
of  freight  or  tow  large  fleets  of  barges. 
This  has  developed  a  large  vessel  of  only 
a  few  feet  draught  and  with  very  powerful 
engines.  On  the  western  rivers  most  of 
the  boats  have  stern-wheels.  The  steamers 
on  the  Great  Lakes  rival  ocean-steamers 
in  speed,  size  and  equipment.  Most  of 
them  are  engaged  in  the  transportation  of 
grain  and  of  iron-ore.  Since  1883  ocean- 
steamship  building  in  the  United  States 
has  developed  largely,  owing  to  the  im- 
petus given  by  the  construction  of  the 
large  government  cruisers  and  warships  of 
"the  new  navy."  The  largest  and  finest 
commercial  steamships  built  in  the  United 
States  are  the  Minnesota  and  her  sister- 
ship,  built  at  New  London,  Conn.,  for  the 
Pacific  trade,  the  former  being  630  feet 
long  and  having,  when  built,  the  greatest 
depth  of  any  ship  on  the  ocean.  See 
NAVY,  SHIP,  SHIPBUILDING  and  TURBINE. 

Steam=Shov'el  and  Dredge,  a  machine, 
worked  with  crane  and  steam-power  at- 
tached, mounted  on  wheels  for  running  on 
rails,  and  used  for  excavating  clay,  sand, 
gravel  or  other  soil  in  railroad  or  other 
cuttings;  also  used  for  river-dredging,  the 
deepening  of  canals  etc.  by  ^  a  suction- 
process.  The  steam-shovel  in  use  for 
heavy  work  has  a  boom,  usually  made  of 
strong  steel-girders,  with  a  powerful  thrust- 
ing-engine  for  giving  ample  scooping-force 
to  the  shovel,  the  latter  generally  being 
provided  with  heavy,  pointed  teeth  for 
excavating  loose  rock.  The  bottom  of  the 
shovel  or  bucket  is  hinged,  so  that,  when 
filled  and  raised,  its  contents  are  released 
by  pulling  a  latch-cord  and  dumping  the 
load  into  cart,  car  or  other  vehicle  for 
removal.  The  thrusting  of  the  shovel,  as 
well  as  the  hoisting  and  dumping,  is  the 
work  of  the  attached  engine,  working  along 
the  movable  crane.  With  a  z\  or  3  cubic- 
yards'  shovel  about  2,400  cubic  yards  of 
sand  and  600  of  loose  rock  can  be  exca- 
vated in  ten  hours.  For  dredging  river- 
bottoms  and  delivering  the  mud  or  other 
material  on  shore,  machines  with  belt- 
conveyors  are  used,  different  in  pattern  and 
varying  in  capacity  and  rapidity  in  work. 
Some  varieties  deliver  to  the  shore  or  to 
a  scow  alongside  by  gravity,  by  means  of 
an  extensible  sheet-iron  trough  or  sipper- 
shovel  of  large  dimensions. 

Steam-Turbine.     See  TURBINE. 

Steam-Whis'tle,  a  mechanism  attached 
to  the  steam-boiler  in  a  railway-locomotive, 
marine  engine  etc.,  through  which  the 
escaping  steam,  issuing  from  a  narrow  an- 


nular orifice  in  a  hemispherical  cup,  strikes 
the  thin  edge  of  a  bell  on  top  and  produces  a 
loud,  more  or  less  prolonged  whistle,  which 
serves  as  signal  or  warning. 

Sted'man,  Edmund  Clarence,  an  Ameri- 
can poet  was  born  at  Hartford,  Conn.,  Oct. 
8,  1833.  He  studied  at  Yale,  and  began  his 
literary  career  as  a  journalist,  acting  as 
correspondent  for  The  New  York  World  dur- 
ing the  Civil  War.  He  also  contributed  to 
magazines.  His  first  volume  of  poetry,  pub- 
lished in  1860,  was  rapidly  succeeded  by 
others.  Victorian  Poets,  which  has  gone 
through  several  editions,  appeared  in  1875, 
and  Poets  of  America  in  1885.  With  Ellen  M. 
Hutchinson  he  edited  The  Library  of 
American  Literature,  and  he  also  brought 
out  a  Household  Edition  of  his  poems. 
Other  works  edited  by  him  include  A 
Victorian  Anthology,  An  American  An* 
thology,  Poe's  Works,  Landor's  Poems  and 
Aldrich's  Poems.  He  died  on  Jan.  18, 
1908. 

Steel  is  iron  carbonized.  It  is  of  several 
sorts,  each  possessing  special  properties  and 
being  made  by  a  particular  process;  is  ex- 
tremely elastic;  and  has  greater  tensile 
strength  than  any  other  metal.  No  law 
of  connection  between  its  composition  and 
its  properties  has  been  discovered,  and  car- 
bon's form  in  steel  remains  undetermined. 
The  term  formerlv  designated  a  carbonized 
iron  that  would  harden  when  heated  to  a 
certain  temperature  and  then  suddenly 
cooled;  but  only  carbonized  iron  produced 
by  modern  methods  is  now  considered  steel. 
Iron  is  used  in  the  industrial  arts  as  cast- 
iron,  wrought  iron  and  steel,  and  each  has 
marked  physical  properties  that  fit  each 
for  special  purposes. 

Cast  iron  is  produced  by  heating  iron- 
ores  to  a  high  temperature  in  a  blast-fur- 
nace in  connection  with  various  fluxes,  par- 
ticularly limestone.  The  molten  metal 
contains  considerable  carbon  dissolved  and, 
usually,  silicon,  phosphorus  and  sulphur. 
The  amount  of  carbon  in  cast  iron  varies 
from  1.5%  to  4.5%.  Cast  iron  can  be 
melted  and  cast  in  molds.  It  is  only  slightly 
malleable,  except  when  specially  treated,  is 
rigid  and  has  great  resistance  to  crushing, 
but  is  more  or  less  brittle  and  not  adapted 
to  tensile  strains.  Wrought  iron  is  nearly 
pure  iron,  and  in  modern  metallurgical  proc- 
esses is  usually  obtained  by  removing  the 
carbon  and  other  impurities  from  cast  iron. 
The  common  method  of  making  wrought 
iron  is  that  of  puddling.  This  consists  of 
melting  cast  iron  in  the  chamber  of  a  flame- 
furnace  (see  FURNACE)  and  in  removing 
the  carbon,  phosphorus  etc.  by  stirring  the 
molten  metal  and,  sometimes,  by  adding 
oxidizing  materials.  Wrought  iron  is  very 
malleable;  can  be  welded,  has  a  high  tensile 
strength  and  shows  a  fibrous  rather  than 
a  crystalline  structure  at  a  break.  Steel 
has  been  made  since  very  early  times  by  a 
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process  called  cementation.  This  consists 
of  taking  a  high  grade  of  wrought  iron 
rolled  into  bars,  putting  these  in  fireclay 
boxes  with  finely  divided  charcoal  and 
heating  them  from  three  to  six  days.  This 
recarbonizes  the  iron,  and  produces  cement 
or  blister-steel.  Bars  of  blister-steel  may 
be  welded  together  (then  called  shear-steel), 
or  they  may  be  melted  in  crucibles  and  cast, 
and  are  then  called  crucible-steel.  High- 
grade  tool  and  spring  steel  is  made  by  this 
process,  while  the  cheaper  open-hearth  and 
pneumatic  processes  are  used  in  the  manu- 
facture of  the. great  quantities  of  steel  used 
in  engineering  construction-work. 

The  pneumatic  process,  universally  called 
the  Bessemer  process,  was  invented  by 
William  Kelly  (q.  v.)  of  Pittsburgh  in  1847, 
and  ranks  among  the  most  important  of 
industrial  achievments  The  discovery  was 
an  entirely  new  idea,  revolutionized  steel- 
making,  and  supplied  the  most  useful  and 
precious  of  metals  cheaply  as  well  as  abund- 
antly. Without  such  steel  modern  rail- 
ways and  steamships  and  much  machinery 
would  be  impossible.  Years  before  Bessemer 
of  England  experimented  in  iron,  steamers 
on  the  Ohio  had  boilers  of  iron  refined  by 
Kelly's  process.  This  consists  of  burning 
pigiron's  impurities  away  by  blowing  fine 
aircurrents  (whence  the  term  pneumatic) 
through  the  melted  metal  and  pouring  back 
the  needed  amount  of  carbon.  Bessemer 
discovered  the  process  in  1855,  and  invented 
machinery  that  made  it  a  commercial  suc- 
cess. Mushet  perfected  the  process  chem- 
ically. The  operation  is  performed  in  a 
pear-shaped  pot,  the  converter,  commonly 
15  feet  high  by  eight  across,  which  since 
1858  has  but  slightly  changed  its  form. 
It  is  made  of  boiler-plate  and  lined  with 
refractory  material.  When  the  iron  turns 
white,  it  has  become  steel,  and  is  poured 
out  and  worked.  Bessemer  steel  lacks  suffi- 
cient hardness  for  every  purpose.  Steel 
for  hammers,  knives,  springs  and  a  thou- 
sand finer  articles,  must  be  made  by  slower 
and  more  careful  methods.  Hence  it  is 
manufactured  on  the  open  hearths  of  flame 
or  reverbatory  furnaces  by  melting  cast- 
iron,  scrap-iron  and  wrought-iron  together. 
In  reliability  and  uniformness  openhearth 
steel  surpasses  bessemer,  but  bessemer  is 
the  steel  for  engineers  and  builders. 

Within  15  years  steel  has  largely  super- 
seded brick,  stone  and  wood  in  bridges 
and  great  buildings,  ships  being  built  of 
steel  almost  exclusively.  Pittsburgh  began 
about  1885  to  produce  beams,  girders  and 
other  structural  shapes;  in  1892  production 
by  automatic  machinery  displaced  pro- 
duction by  men;  and  American  cities  have 
since  been  rebuilt  in  steel.  Barrels,  bath- 
tubs and  furniture  are  now  made  of  steel, 
as  are  cars,  cotton-bands,  roadways,  sleepers 
and  ties.  Corrugated  sheet -steel  replaces 
wooden  siding  in  buildings;  expanded  steel, 


a  mesh  of  ribboney  laths;  ornamental  steel- 
ceilings,  plaster.  Steel-frame  churches  have 
been  erected,  and  New  York's  subway  is  a 
steel-tube. 

No  industry  equals  that  of  iron  and  steel 
in  numbers,  organization  and  wealth. 
America  in  its  5,370  establishments,  pro- 
duces nearly  half  the  steel  of  the  world. 
Pittsburgh  makes  more  iron  and  steel  than 
Great  Britain,  Chicago  ranking  second  and 
making  a  third  of  our  rails.  The  total  value 
of  the  industry,  whose  movement  is  toward 
the  lakes,  is  two  billion  dollars. 

Though  steelmaking  has  been  revolti- 
tionized,  vaster  changes  impend.  The  roll- 
ing-mill will  become  even  more  automatic. 
The  important  problems  are  the  improve- 
ment of  the  quality  of  steel  and  the  protec- 
tion of  workmen.  The  Bessemer  converter 
is  being  replaced  by  the  open  hearth.  A 
process  has  been  invented,  the  duplex,  that 
combines  the  pneumatic  and  openhearth 
methods.  Less  and  less  coal  is  needed  in 
ironmaking,  while  oil,  gas  and  electricity 
supply  additional  fuels  or  new  processes 
and  means.  Highclass  steel  said  to  equal 
crucible-steel  has  been'  made  directly  from 
iron  ore  by  an  electric  process.  Finally, 
since  dry  air  produces  a  hotter  fire,  with 
less  fuel,  than  damp  air,  a  process  has  been 
invented  that  takes  the  moisture,  no  small 
item,  from  air  blown  into  the  furnace,  and 
the  process  increases  production  nearly  a 
fifth. 

Steel=Build'ing=ConstTuc'tion,  a  method 
of  constructing  tall  city-buildings  by  building 
a  framework  of  steel  to  carry  floors  and  floor- 
loads,  and  walling  this  framework  in  with  a 
wall  of  light  brick  or  stone  work.  These 
buildings  differ  from  the  older  buildings  in 
that  the  masonry  walls  do  not  carry  the  loads 
of  the  building.  They  really  are  an  applica- 
tion of  the  method  of  the  steel-bridge  to 
architecture.  The  office-buildings  of  Chi- 
cago, New  York  and  other  American  cities 
are  the  best  examples  of  this  new  architec- 
tural method.  Among  the  tallest  of  these 
buildings  are  the  Metropolitan  Life-Insur- 
ance Building,  New  York  City,  46  stories 
or  657  feet  in  height;  the  Singer  Building, 
41  stones  or  612  ft.  i  in.  high;  and  The 
Times  Building,  28  stories  or  419  ft.  9  in, 
high. 

Steele,  Sir  Richard,  a  British  author,  was 
born  at  Dublin,  Ireland,  in  March,  1672.  He 
studied  at  Oxford,  but  in  1694  suddenly 
enlisted  in  a  troop  of  horse-guards.  His 
pamphlet  known  as  The  Christian  Hero  was 
published  in  1701,  followed  by  very  different 
work  in  the  shape  of  three  plays,  Grief  &  la 
Mode,  The  Lying  Lover  and  The  Tender  Hus- 
band. In  1706  he  received  a  court  appoint- 
ment under  Queen  Anne  and  the  post  of 
gazetteer,  with  a  salary^  of  $i,5oo,_  which, 
with  two  wealthy  marriages,  one  in  1705 
and  the  other  in  1707,  gave  him  ample 
means.  Dissipation,  however,  kept  him  in 
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pecuniary  trouble  most  of  the  time,  his  life 
being  spent,  as  he  says,  "in  sinning  and  re- 
penting." On  April  12,  1709,  appeared  the 
first  number  of  the  famous  Toiler,  a  tri- 
weekly paper,  which  was  followed  in  March, 
1710,  by  the  more  fam  us  Spectator,  in  turn 
succeeded  in  March,  1713,  by  the  Guardian. 
Addison  (q.  v.)  a  friend  and  schoolmate  of 
Steele,  was  his  valued  and  valuable  assistant 
in  all  these  enterprises;  as  he  said:  "I  fared 
like  a  distressed  prince  who  calls  in  a  power- 
ful neighbor  to  his  aid ;  I  was  undone  by  my 
auxiliary;  when  I  had  once  called  him  in, 
I  could  not  subsist  without  dependence  on 
him."  The  characters  of  Sir  Roger  de  Cov- 
erley  and  Will  Honeycomb  are  said  to  have 
been  first  suggested  by  Steele,  and  his  fame 
rests  mainly  on  the  essays  contributed  to 
these  papers.  His  political  career  in  Par- 
liament ended  in  impeachment  and  expul- 
sion for  what  were  considered  treasonable 
writings  in  The  Crisis,  a  pamphlet  pub- 
lished by  him  in  1717  and  answered  by  Swift. 
He  again  entered  Parliament  after  the  death 
of  Queen  Anne,  was  knighted  by  George  I, 
and  in  1722  published  his  best  comedy,  The 
Conscious  Lovers.  He  died  on  Sept.  i, 
1729.  See  Memoir  by  Austin  Dobson,  in  the 
English  Worthies  Series;  and  Life  by  Aitken. 

Steel'ton,  Pa.,  a  borough  of  Dauphin 
County,  on  Susquehanna  River  and  the 
Pennsylvania  Canal,  three  miles  southeast 
of  Harrisburg,  with  which  it  is  connected 
by  electric  railway.  Here  is  the  large  plant 
of  the  Pennsylvania  Steel  Company,  en- 
gaged in  the  manufacture  of  Bessemer  steel, 
for  rail,  bridge  and  construction  works.  It 
has,  besides,  saw,  planing  and  flour  mills. 
It  is  served  by  the  Pennsylvania  and  Reading 
railroads.  It  has  a  number  of  churches, 
schools,  banks,  and  other  public  buildings. 
Population  14,246. 

Stein  (stm),  Heinrich  Friedrich  Karl, 
Baron  von,  a  Prussian  statesman,  was  born 
at  Nassau,  Germany,  Oct.  26,  1757. 
He  entered  thej  service  of  Prussia 
in  1780,  and  in  four  years  was  head 
of  the  mines  in  Westphalia.  He 
was  called  in  1804  to  be  head  of 
the  department  that  controlled  cus- 
toms, taxes  and  trade,  but  being 
unable  to  work  with  the  king  he 
resigned  in  1807,  while  in  retire- 
ment writing  an  essay  on  political 
reform.  Before  the  year  was  ended, 
however,  Frederick  William  III 
had  to  recall  him,  and  in  less  than 
a  year  Stein  carried  out  the  meas- 
ures he  had  planned,  which  laid 
the  foundation  of  Prussia's  great- 
ness. He  abolished  the  remains  of 
serfdom,  did  away  with  privileged 
classes  and  all  monopolies,  and 
supported  the  army  reforms  But  Na- 
poleon, who  had  advised  his  recall,  now 
fearing  him.  insisted  upon  his  dismissal,  and 
tn  1808  be  withdrew  to  Austria  ana  finally 


to  Russia,  after  having  issued  his  Political 
Testament.  He  was  influential  in  forming 
the  union  against  Napoleon.  After  his  re- 
turn to  Prussia  he  established  a  society  for 
publishing  the  historical  documents  of  Ger- 
many. He  died  in  Westphalia,  June  29, 
1831.  See  Life  and  Times  of  Stein  by  Seeley . 

Stele  (stel)  (in  plants).  The  mature  stems 
and  roots  of  higher  plants  have  three  great 
regions.  The  outermost  is  the  epidermis; 
next  within  is  the  cortex;  while  the  central 
or  axial  region  is  the  stele.  The  stele  is  de- 
rived from  the  plerome  (which  see),  and  is 
characterized  by  developing  the  vascular 
bundles.  To  it  also  belongs  the  pith  of 
dicotyledonous  stems.  In  the  trunk  of  an 
ordinary  tree  the  epidermis  has  disappeared ; 
the  cortex  is  mostly  represented  by  the 
corky  part  of  the  bark ;  while  the  whole  mass 
of  wood  and  the  inner  fibrous  bark  belong 
to  the  stele. 

Stelvio  (stel've-o),  Pass  of,  is  the  highest 
carriage-road  across  the  Alps,  remarkable 
for  its  beautiful  scenery.  It  is  9,042  feet 
above  the  sea,  3  3  miles  long,  and  forms  part  of 
the  great  road  between  Milan  and  Innsbruck. 

Stem.  In  general,  the  axis  part  of  a  dif- 
ferentiated shoot,  and  in  this  sense  it  in- 
cludes the  shoot  axis  of  mosses  and  leafy 
liverworts.  Its  special  application,  how- 
ever, is  among  fern-plants  and  seed-plants, 
in  which  group  the  vascular  system  is  de- 
veloped. In  structure  there  are  several  dis- 
tinct types  of  stems,  but  they  are  all  de- 
veloped in  the  same  general  way.  At  the 
growing  tip  of  the  stem  there  is  a  single  cell 
(most  Pteridophytes)  or  a  group  of  cells 
(some  Pteridophytes  and  all  Spermatophytes) 
known  as  the  apical  cell  or  cells.  These 
apical  cells  are  meristematic,  and  by  their 
division  organize  the  two  or  three  great 
regions  of  the  stem.  In  the  stem  of  an 
ordinary  seed-plant  the  three  embryonic 
regions,  beginning  at  the  outside,  are  the 


He  abolished  the  remains  of  Vertical  section  of  stem  tip,  showing  growing  point  (s\  forming 

leaves  (b),  cortex  (r),  and  central  cylinder   (w).in 
which  the  woody  bundles  are  to  appear. 


dermatogen,  periblem  and  plerome  (see  all 
three).  The  dermatogen  gives  to  the  epider- 
mis, the  periblem  to  the  cortex,  and  the 
plerome  to  the  stele.  The  chief  differences 
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amiong  stems  consist  in  the  various  organiza- 
tions of  the  vascular  or  woody  tissues  in 
the  stele.  For  example,  in  the  Gymnosperms 
and  Dicotyledons  the  woody  bundles  are 
organized  into  a  hollow  cylinder,  within 
which  is  a  definite  pith;  while  in  the  Mono- 
cotyledons the  woody  bundles  are  scattered 
in  the  stele.  The  usual  function  of  stems 
is  to  display  foliage  leaves;  but  sometimes 
they  become  much  modified,  especially 
when  subterranean.  In  this  case  they  are 
usually  used  for  the  storage  of  reserve  food, 
and  become  variously  thickened  and  dis- 
torted, being  called  tubers,  rootstocks 
(rhizomes)  etc. 

Stephen  (ste'veri),  the  first  Christian  mar- 
tyr, was  one  of  the  first  seven  deacons 
chosen  by  the  church  at  Jerusalem  at  the 
instance  of  the  Apostles.  (Acts  vi.)  He 
was  a  popular  preacher  who  grasped  the 
meaning  of  the  great  revolution  which 
Christianity  had  brought  into  the  Mosaic 
institutions.  He  was  accused  of  blasphemy, 
and,  before  he  could  finish  a  speech  in  his 
own  defense,  was  hurried  outside  the  city- 
walls  and  stoned  to  death,  while  praying 
for  his  accusers.  (Acts  vii:  60.)  He  is 
celebrated  in  the  Roman  and  Anglican 
churches  on  December  26th,  in  the  Greek 
church  on  the  27th. 

Stephen,  king  of  England,  was  born  at 
Blois  in  1  105.  He  was  the  grandson  of  Wil- 
liam the  Conqueror  and  nephew  of  Henry  I 
of  England.  On  the  death  of  Henry 
Stephen  claimed  the  throne,  though  he  had 
taken  the  oath  of  allegiance  to  his  cousin 
Matilda,  on  whom  Henry  I  had  settled  the 
succession.  He  was  crowned  on  Dec  26, 
1135,  but  never  received  the  confidence  of 
his  people.  The  kingdom  was  badly  gov- 
erned, the  nobles  and  clergy  were  against 
him,  and  he  had  to  struggle  with  Matilda 
for  the  throne.  In  1141  Stephen  was  taken 

6-isoner  and  Matilda  cknowledged  queen. 
e  was  exchanged  for  Robert  of  Gloucester, 
the  queen's  brother.  The  queen  left  Eng- 
land, and  Stephen  reigned  quietly  until 
1152.  Henry,  the  son  of  Matilda,  then  con- 
tested the  throne  and  the  long  struggle 
ended  in  Stephen  making  Henry  his  heir. 
King  Stephen  died  at  Dover,  October  25, 


Stephens,  Alexander  H.,  an  American 
statesman,  was  born  in  Georgia  in  1812.  He 
was  a  member  of  Congress  from  1843  *° 
1856.  He  was  opposed  to  secession  and 
made  a  speech  against  it  before  the  legisla- 
ture of  Georgia  in  November,  1860,  and, 
when  a  delegate  to  the  secession  convention 
at  Milledgeville  in  January,  1861,  voted 
against  the  ordinance  of  secession.  He 
was,  however,  elected  vice-president  of  the 
Confederacy,  and  was  one  of  the  prominent 
st"tesmen  of  the  seceding  states.  He  was 
imprisoned  at  Fort  Warren  in  Boston  har- 
bor for  five  mcnths  at  the  close  of  the  war. 
He  was  in  Congress  from  1874  to  1882.  when 
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he  was  elected  governor  of  Georgia.  He 
died  at  Atlanta,  Ga.,  March  4,  1883.  In 
1867-70  he  published  A  Constitutional  View 
of  the  War  between  the  States.  See  Life  by 
Cleveland. 

Stephens,  James.  See  FENIANS,  ENG- 
LAND, GREAT  BRITAIN  and  IRELAND. 

Ste'phenspn,  George,  is  usually  spoken  of 
as  only  the  inventor  of  the  locomotive,  with 
the  implication  that 
it  required  no  extraor- 
dinary  genius  to 
adapt  the  stationary 
engine  of  Watt  to  the 
work  of  locomotion. 
That  is  not  true.  There 
were  difficulties  to 
overcome  that  scien- 
tific men  long  thought 
to  be  insuperable  — 
the  direct  transmis- 

°f    P^f    to    the 

wheels  and  the  secur- 
ing of  sufficient  friction  between  wheels 
and  rail  to  prevent  slipping.  The  fact 
that  Stephenson  also  invented  the  rail  and 
roadbed  and  initiated  the  entire  system 
of  civil  engineering  as  applied  to  railroad- 
building  is  commonly  overlooked  to-day. 
During  his  life  the  two  achievements  were 
inseparable  and  equally  honored,  as  they 
should  continue  to  be.  Without  the  prop- 
erly constructed,  level  road-bed,  laid  with 
iron  rails,  the  locomotive  must  long  have 
remained  of  limited  use. 

Of  all  the  great  inventors  Arkwright 
alone  had  as  humble  a  beginning  as  Steph- 
enson. To  be  born  the  son  of  a  fireman  of 
a  colliery's  pumping-engine,  whose  earn- 
ings never  exceeded  three  dollars  (12  shill- 
ings) a  week,  would  seem  to  condemn  one 
to  a  life  of  poverty,  ignorance  and  obscure 
toil.  It  was  on  the  Qth  of  June,  1781,  that 
George  Stephenson  was  born  in  the 
wretched  mining-village  of  Wylam,  near 
Newcastle,  England.  One  room  in  a  cot- 
tage, near  the  pit-mouth,  that  sheltered 
three  other  families  was  the  home  of  his 
parents  and  six  children.  School  was  not 
to  be  thought  of;  bread  was  not  always  to 
be  had  in  sufficent  quantity.  In  this  grimy 
village  he  spent  his  babyhood;  childhood 
saw  him  below  ground.  At  14  he  was  pro- 
moted to  be  his  father's  assistant  at  a  shill- 
ing a  day.  At  1  7  he  himself  was  an  engine- 
man  at  two  shillings,  with  his  father  under 
him  as  fireman:  He  began  at  once  to  study 
his  steam-pump.  Every  idle  day  he  spent 
in  taking  it  to  pieces,  cleaning  and  repair- 
ing it.  Eager  to  add  to  his  knowledge  of 
engines  and  steam  he  hired  a  poor  school- 
master to  teach  him  to  read.  He  soon 
raised  himself  to  manager  of  the  hoisting- 
engine  at  the  pit-mouth.  Thorough  prepa- 
ration and  one  step  at  a  time  marked  his 
entire  life.  At  23  he  was  in  charge  of  a 
Watt-engine  in  a  spinning-mill.  At  32 
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he  was  earning  $500  a  year,  and  the  first 
use  he  made  of  it  was  to  put  his  son  Robert 
to  school.  At  night  he  continued  his  own 
education  under  the  boy's  instruction. 
Father  and  son  read,  drew,  modeled  and 
experimented  in  physics  together. 

About  this  time  a  locomotive  haying  a 
toothed  wheel  to  grip  a  toothed  rail  was 
installed  in  a  neighboring  colliery.  Steph- 
enson  thought  a  smooth  wheel  would  run 
on  a  fairly  level  road,  the  weight  of  the  en- 
gine supplying  the  necessary  friction.  In 
1815  he  patented  his  first  model  in  which, 
in  addition  to  the  smooth  wheel,  he  incor- 
porated the  principles  of  high  steam- 
pressure  by  using  the  waste  steam  as  a 
blast.  He  also  secured  simple  and  direct 
transmission  of  power  to  the  wheels  and 
joint-action  of  all  with  the  connecting-rod. 
The  multitubular  boiler,  so  as  to  expose  a 
larger  surface  to  the  fire,  was  added  later. 
Having  invented  the  locomotive,  he  had 
next  to  train  workmen,  as  did  Watt,  to 
make  it  properly.  Above  all,  he  had  to 
find  a  partner  to  supply  the  money.  Next 
he  turned  his  attention  to  the  railroad. 
Long  experiments  were  necessary  before 
the  first  wrought-iron  rail  was  laid  with 
specially  invented  joints.  The  next  diffi- 
culty was  the  securing  of  a  level  road-bed. 
The  first  railroad  he  built  was  one  of  eight 
miles  in  length  for  a  colliery.  Stationary 
engines  were  used  to  pull  the  loaded  cars 
up  steep  gradients.  In  descending  the  cars 
ran  by  gravity  and  pulled  empty  cars  up  a 
parallel  track.  In  1825  Stephenson  built 
his  second  short  railway  for  a  colliery  dis- 
trict, attained  a  speed  of  15  miles  an  hour 
on  level  stretches,  and  started  a  factory 
for  building  locomotives,  Then  came  the 
first  passenger-and-freight  line  between 
Liverpool  and  Manchester  and  the  first 
attempt  at  modern  railway  engineering 
The  work  involved  carrying  the  line  across 
Chat  Moss,  a  stretch  of  bog-land,  making 
a  deep  cut  through  the  red  sandstone  of 
Olive  Mount  and  tunnelling  under  Liver- 
pool for  a  mile  and  a  half.  In  this  work 
Stephenson  displayed  a  resolution,  a  re- 
sourcefulness and  an  ability  to  control  men 
and  initiate  methods  then  unheard  of  in 
m,odern  life.  The  line  was  opened  in  1830, 
with  eight  of  Stephenson's  engines  of  the 
Rocket  type  in  the  procession.  His  work 
called  forth  the  most  extravagant  praise 
and  wonder.  It  was  compared  in  magni- 
tude and  difficulty  with  the  work  of  an- 
cient Egypt  and  Babylon.  Yet  this  was 
only  a  beginning.  Forty-nine  years  old  at 
the  time  of  the  opening  of  the  Liverpool 
and  Manchester  Line,  Stephenson  contin- 
ued to  build  roads  and  locomotives  and  to 
improve  them  and  to  overcome  greater 
engineering  difficulties  for  the  next  15 
years.  His  surplus  wealth  and  leisure  h« 
employed  in  developing  coal-mines,  burn- 
ing lime  and  managing  a  large  country- 


estate.  He  made  flying  trips  to  Europe  to 
lay  out  the  first  lines  in  Belgium  and  Spain. 
He  bridged  Menai  Straits  at  Holyhead,  An- 
glesey, and  carried  a  railroad  across.  He 
lived  to  see  his  son  succeed  him  worthily. 
He  died  on  August  12,  1848,  honored  as 
much  for  his  character  as  for  the  benefits 
he  conferred.  Consult  Life,  in  Heroes  of 
Science,  by  T.  C.  Lewis  and  Life  (revised 
edition)  by  Smiles  in  Volume  III  of  Lives 
of  Engineers. 

Stephenson,  Robert,  the  son  of  George 
Stephenson,  was  born  near  Newcastle-upon- 
Tyne,  England,  Oct.  16,  1803.  He  helped 
his  father  in  the  survey  of  his  first  railroad 
and  spent  three  years  as  civil  engineer  in 
South  America.  On  his  return  he  had  charge 
of  his  father's  locomotive- works  and  assisted 
in  building  the  famous  Rocket,  which  won 
the  prize  as  the  best  engine  at  the  opening 
of  the  first  passenger  railroad  in  England. 
He  was  his  father's  assistant  in  all  the  rail- 
road-building that  followed  and  rose  to 
the  highest  rank  in  his  profession.  Among 
his  great  works  are  Britannia  and  Conway 
tubular  bridges,  the  Victoria  bridge  at 
Montreal  and  two  bridges  across  the  Nile 
at  Damietta.  He  was  a  member  of  Parlia- 
ment, received  many  honors  from  abroad, 
and  at  his  death,  Oct.  12,  1859,  was  buried 
in  Westminster  Abbey.  See  Lives  of  En- 
gineers, Volume  Five,  by  Smiles  and  Life 
of  Robert  Stephenson  by  Jeaffreson. 

Stereopticon  (ste're-op'ti-kori).  See  MAGIC- 
LANTERN. 

Ste'reoscope,  an  instrument  which  com- 
bines two  different  pictures  of  the  same  ob- 
ject into  one,  making  it  appear  solid.  Two 
photographs  are  taken  of  the  object,  one 
as  it  appears  when  looked  at  with  the  right 
eye  and  the  other  as  it  looks  with  the  left. 
These  are  transposed,  that  is,  the  right 
picture  placed  on  the  left  and  vice  versa, 
mounted,  and  introduced  into  an  instrument 
having  a  double  lens  or  a  single  lens  cut 
in  two,  which  makes  the  two  images  blend 
into  one  and  stand  out  as  they  seem  to  when 
looked  at  by  the  eye  alone.  The  lenses  act 
as  magnifying  glasses,  and  also  incline  to- 
ward each  other,  which  helps  to  blend  the 
pictures  The  stereoscope  was  first  in- 
vented in  1838  by  Sir  Charles  Wheatstone. 
See  Stereoscope  by  Brewster. 

Ste'reoty'ping  is  the  art  of  making  solid 
casts  of  pages  of  movable  type,  to  be  used 
in  printing.  When  the  pages  of  matter  to 
be  printed  are  ready  for  the  press,  casts 
are  taken  from  them,  either  in  type-metal 
or  in  copper.  Type-metal,  which  is  used 
in  stereotyping,  is  an  alloy  of  lead,  antimony, 
tin  and,  sometimes,  copper,  and  is  much 
cheaper  than  copper,  which,  however,  is 
the  more  durable  and  so  is  used  where  large 
numbers  are  to  be  printed  Taking  the 
casts  of  the  printed  sheets  in  copper  is  called 
electrotyping  (which  see).  Stereotyping 
was  invented  by  William  Ged,  an  Edin- 
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burgh  goldsmith,  about  1725.  A  cast  is  first 
made  by  pouring  a  mixture  of  plaster  of 
paris  and  water  over  the  types  and,  when 
it  is  hardened  or  set,  taking  it  off  and  dry- 
ing it  in  an  oven.  This  cast,  which  is  a 
perfect  copy  of  the  page  to  be  printed,  is 
dipped  into  the  melted  type-metal,  form- 
ing a  cast  of  the  metal,  which  is  trimmed 
and  planed  to  fit  the  block  on  which  it  is 
to  be  mounted.  This  cast  is  called  a  stereo- 
type plate.  The  process  used  now  is  the 
invention  of  Genoux  in  1829,  called  the 
papier  mache  process.  It  is  much  cheaper 
and  more  rapid,  and  has  come  into  general 
use.  Folds  of  soft,  thin  paper,  pasted 
together  and  wet,  are  laid  on  the  face  of 
the  type  and  beaten  with  a  hard  brush,  so 
as  to  fit  in  all  the  holes  in  the  type.  The 
hollows  made  in  this  way  on  the  outside 
of  the  paper  are  filled  with  clay  and  brown 
paper  pasted  over,  and  the  whole  is  dried 
till  it  can  be  lifted  off  the  type,  when  the 
cast  of  type  metal  is  made  from  it  by  pour- 
ing in  the  hot  metal.  The  paper  cast  can 
be  kept  and  any  number  of  new  casts  made 
from  it.  In  printing  newspapers  the  stereo- 
type plates  are  made  to  fit  round  a  cylinder, 
and  the  paper  is  pressed  into  the  holes  of 
the  type  by  a  roller.  In  large  newspaper- 
offices  a  cast  can  be  made  in  three  to  five 
minutes.  See  [Stereotyping  and  [Electrotyp- 
ing  by  Wilson. 

Ster'ilizing  Processes  are  intended  to 
destroy  the  micro-organisms  to  which  fer- 
mentations and  often  diseases  are  due. 
Louis  Pasteur  (see  PASTEUR  INSTITUTE) 
was  the  originator  of  the  theory  and  prac- 
tice of  these  processes.  Milk  is  the  chief 
food  which  needs  to  be  sterilized,  both  for 
the  wide  range  of  its  use  and  th~  nature 
of  the  diseases  which  it  may  help  to  convey, 
as  consumption,  typhoid  fever,  diarrhoea 
in  children,  scarlet  fever  and  cholera. 
Milk  may  be  pasteurized  at  a  temperature 
of  167°  P.  Boiling  and  treatment  with 
superheated  steam  are  even  surer  methods. 
Freezing  assists  to  sterilize  milk;  but  is 
less  sure.  Water  is  most  conveniently  ster- 
ilized by  boiling.  There  can  be  no  doubt 
that  sterilization  is  one  of  the  great,  general 
advantages  of  the  process  of  cooking  food. 
Chemicals  ought  not  to  be  used  in  steriliz- 
ing processes;  for  it  is  necessary  to  employ 
them,  if  at  all,  in  quantities  too  large  for 
health. 

Sterling,  111.,  a  city  in  Whiteside 
County,  on  Rock  River  and  the  Chic., 
Burl,  and  Quincy  and  Chic,  and  Northwestern 
railways,  no  miles  west  of  Chicago.  Among 
its  public  institutions  it  includes  good 
schools  and  a  well-equipped  library.  Its 
industries  embrace  machinery,  hardware, 
agricultural  implements,  paper  and  flour 
mills,  canned  goods,  watches,  caskets  and 
a  foundry.  Population  7,467. 

Stern'burg,  Hermann  von  Speck,  a  Ger- 
man diplomat,  born  at  Leeds,  England, 


in  1852,  and  educated  in  Saxony  and 
at  Potsdam  Military  Academy.  He  took 
part  in  the  Franco- Prussian  War  in  the  2d 
Dragoons  of  Saxony,  and  in  1890  was  drawn 
to  official  life,  first  as  secretary  of  the  lega- 
tion at  Peking,  and  secondly  as  charge- 
d'affaires  at  Belgrade,  Servia,  and  then  as 
first-secretary  of  the  embassy  at  Washing- 
ton, D.  C. ;  subsequently  becoming  envoy 
extraordinary  to  the  United  States  in  1903 
and,  in  the  same  year,  ambassador.  In 
1898  he  acted  on  the  Samoan  Commission, 
and  in  1900  was  consul-general  for  British 
India  and  Ceylon.  He  died  in  1908. 

Sterne,  Laurence,  a  British  writer,  was 
born  at  Clonmel,  Ireland,  Nov.  24,  1713. 
He  studied  at  Cambridge  and  became  a 
clergyman.  In  1759  he  wrote  the  first  two 
volumes  of  the  Life  and  Opinions  of  Tris- 
tram Shandy,  which  has  made  him  forever 
famous.  Its  success  was  signal  and  he  be- 
came the  "lion"  of  the  fashionable  world. 
The  other  two  volumes  followed  in  the 
same  year  and  were  as  heartily  welcomed 
as  the  earlier  ones.  The  remainder  of  the 
work,  which  reached  nine  volumes,  was 
written  at  Coxwold,  where  he  had  moved 
from  his  Yorkshire  parish.  A  Sentimental 
Journey  through  France  and  Italy,  published 
in  1768,  was  the  result  of  a  tour  through 
those  countries  in  1765.  He  also  published 
two  volumes  of  sermons.  His  fame  rests 
on  his  humor  and  the  immortal  characters  of 
Corporal  Trim,  Yorick  and  My  Uncle  Toby, 
found  in  Tristram  Shandy.  He  died  at  Lon- 
don, March  18,  1768.  See  Life  by  Fitzgerald 
and  Sterne,  in  the  English  Men  of  Letters 
Series,  by  Traill. 

Stettin  (stet-ten'},  a  Prussian  city,  is  the 
capital  of  Pomerania.  It  is  on  the  Oder, 
60  miles  northeast  of  Berlin.  The  citadel 
and  several  forts  which  formed  the  ancient 
fortifications  were  removed  in  1874.  The 
churches  of  St.  Peter  (1124)  and  St.  James, 
founded  in  the  i4th  century,  the  palace, 
town-hall,  two  ornamental  arches  and  sev- 
eral fine  squares  are  among  the  noticeable 
features.  It  is  one  of  the  chief  seaports  of 
Germany,  and  manufactures  soap,  matches, 
clothing,  sugar,  paper,  sewing-machines  and 
bricks ;  has  oil-refineries ;  and  engages  exten- 
sively in  shipbuilding.  Stettin  was  the  seat 
of  a  princely  dynasty,  1107-1637;  was  occu- 

gied  by  Sweden,  1648-1720;  and  by  the 
rench,  1806-13.  Population  236,145. 
Steu'ben,  Frederic  William  Augustus, 
Baron,  a  general  in  the  Revolutionary  War, 
was  born  at  Magdeburg,  Prussia,  Nov.  15, 
1730.  He  served  when  only  14  in  the  siege 
of  Prague,  and  rose  in  the  army  until  in 
1752  he  was  on  the  staff  of  Frederick  the 
Great.  He  came  to  America  in  1778  and 
offered  his  services  to  Washington,  who 
gladly  accepted  them,  as  it  was  in  the  dark 
days  of  Valley  Forge.  He  was  appointed 
inspector-general,  and  remodeled  the  army. 
He  took  part  in  the  siege  of  Yorktown,  and 
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spent  his  whole  fortune  in  clothing  his  men. 
Congress  in  1790  voted  him  $2,400  yearly 
and  a  township  of  land  near  Utica,  N.  Y., 
where  he  died  on  Nov.  28,  1794.  See  Life 
by  Kapp. 

Steu'benville,  O.,  a  city,  county-seat  of 
Jefferson  County,  is  on  the  Ohio,  68  miles 
below  Pittsburgh,  by  rail  43  miles  from 
Pittsburgh.  It  is  in  a  rich  farming-country, 
with  large  coal-mines  and  natural  gas,  and 
has  a  large  trade.  It  stands  high  on  the 
right  bank  of  the  river,  is  well  laid-out,  and 
has  foundries,  machine-shops,  rolling-mills, 
tin  and  paper  mills,  blast-furnaces,  boiler- 
works  and  factories  of  nails,  glass,  pottery, 
white  lead  and  beer.  The  city  is  built  on 
the  site  of  Fort  Steuben,  which  was  erected 
in  1787  and  named  after  Baron  Steuben. 
The  permanent  settlement  was  made  in 
1797.  It  is  served  by  three  railroads  and 
three  interurban  lines.  Population  22,391 

Ste'vens,  Alfred,  an  English  sculptor, 
was  born  at  Blandford,  Dorset,  England, 
in  1818.  His  great  work,  which  ranks  him 
among  the  great  sculptors  of  England,  is 
the  monument  of  Wellington  for  St.  Paul's 
Cathedral,  London,  one  of  the  finest  pieces 
of  modeling  in  England  in  the  igth  century. 
It  was  begun  in  1856,  but  was  left  unfinished 
at  his  death  on  May  i,  1875.  In  1892  it  was 
moved  from  the  side  chapel,  where  it  had 
been  almost  hidden,  to  the  place  for  which 
it  was  originally  intended.  See  Alfred 
Stevens  by  Stannus. 

Stevens  Point,  Wis.,  a  town,  county-seat 
of  Portage  County,  is  on  Wisconsin  River, 
161  miles  northwest  of  Milwaukee.  It  has 
a  lumber-trade  and  a  number  of  lumber- 
mills,  besides  furniture-factories,  foundries, 
machine-shops,  railroad-shops  and  flour- 
mills.  It  has  public  and  parochial 
schools,  a  high-school,  a  commercial  school 
and  public  library.  One  of  the  normal 
schools  of  Wisconsin  is  here.  Pop.  8,692. 

Stevens,  Thaddeus,  American  statesman, 
Republican  and  antislavery  man,  was  born 
at  Peacham,  Vt.,  April  4,  1792,  and  died  at 
Washington,  D.  C.,  Aug.  n,  1868.  After 
graduating  in  1814  at  Dartmouth  College, 
he  studied  law  and  practiced  at  Gettys- 
burg, Pa.,  and  was  subsequently  drawn  into 
politics,  serving  for  a  time  in  the  state  leg- 
islature in  the  Whig  interest  and  becoming  an 
active  advocate  of  the  public-school  system. 
In  the  Whig  interest  he  later  served  several 
terms  in  Congress,  and  meanwhile  removed 
to  Lancaster,  Pa.,  where  he  rose  to  a  promi- 
nent position  at  the  bar.  In  Congress,  in 
1850,  he  opposed  the  Clay  compromise 
measures,  including  the  fugitive-slave  law. 
In  1858  he  was  returned  to  Congress  as  a 
Republican,  and  became  one  of  the  ablest 
leaders  of  that  party,  manifesting  great 
powers  as  an  orator.  He  was  a  pronounced 
advocate  of  emancipation  and  the  enfran- 
chisement of  the  negro;  was  bitterly  hostile 
to  the  seceding  states;  and  stringent  in  his 


proceedings  against  them.  He  lived  to  take 
an  active  part  in  the  unsuccessful  impeach- 
ment of  President  Johnson  and  to  see  the 
readmission  into  the  Union  of  the  first  group 
of  reconstructed  states.  Though  skeptical 
in  his  religious  opinions,  he  was  reverent 
in  his  attitude  to  Christianity  —  the  devout 
faith  of  his  mother.  Part  of  his  estate  he 
bequeathed  to  an  orphan-asylum  at  Lan- 
caster, Pa.,  to  be  open  both  to  white  and 
colored  children. 

Ste'venson,  Adlai  E.,  was  born  in  Chris- 
tian County,  Ky.,  Oct.  23,  1835.  After 
graduating  at  Central  College,  he  studied 
law  and  was  admitted  to  the  bar  in  1858. 
He  began  the  practice  of  law  in  Metamora, 
111.,  and  remained  there  for  ten  years.  He 
then  removed  to  Bloomington,  and  was 
elected  Congressman  for  that  district  in 
1874  and  1878.  He  was  appointed  first 
assistant  postmaster-general  in  1885  by 
President  Cleveland,  and  in  1892  was  elected 
vice-president  of  the  United  States  on  the 
Democratic  ticket  with  Grover  Cleveland. 
He  was  candidate  for  governor  of  Illinois  in 
1908.  He  died  June  13,  1914. 

Stevenson,  Robert  Louis  Balfour 
(1850-94).  The  history  of  English  litera- 
ture records  no 
braver  story  than 
the  life  and  work 
of  this  blithe 
story-teller,  tender 
poet  and  charming 
essayist.  Born  in 
Edinburgh,  Scot- 
land, November  13, 
.  iSso.hespentmuch 
of  his  childhood  in 
bed,  with  but  the 
frailest  hold  on  life. 
He  died  at  the  early 
age  of  44.  Within 
a  period  of  20  years, 

ROBERT  STEVENSON        Wl"le      WaSinS      OIle 

long    fight  with 

death,  he  produced  an  enormous  quantity  of 
work  of  enduring  quality.  Constant  pain  and 
over-powering  weakness  he  did  not  permit  to 
affect  a  cheerful  spirit,  nor  to  quench  the 
flame  of  joy  that  burns  in  every  line  he 
wrote.  In  the  autobiographical  poems  en- 
titled A  Child's  Garden  of  Verse  Stevenson 
shows  how,  shut-away  from  ordinary  child- 
ish pleasures,  he  created  a  wonder-world 
of  romance  out  of  the  simplest  things.  His 
bed  was  "the  pleasant  land  of  counterpane," 
not  a  weariness.  Always  happy,  he  was  a 
source  of  happiness,  if  of  anxiety,  to  his 
father  and  mother,  to  good  Aunt  Balfour 
and  to  his  Scotch  nurse  who  never  had  the 
heart  to  be  cross  with  the  "wee,  winsome 
laddie." 

When  he  grew  older,  he  was  able  to  take 
the  course  in  Edinburgh  University  and  to 
study  engineering  and  law,  but  no  regular 
study  was  possible  in  childhood.  So  he  lived 


STEVINNS 


1826 


STICKLEBACK 


much  of  the  time  in  a  beautiful  country- 
home  or  took  journeys  with  his  father,  a 
civil  engineer,  inspecting  lighthouses  and 
harbors  about  the  wild  coast.  In  this  way 
his  brain  was  filled  with  images  of  moun- 
tain, moor  and  sea-girt  isles,  rather  than 
with  the  symbols  in  books.  His  frail  health 
very  early  settled  the  question  of  his  carry- 
ing on  his  father's  business  of  engineering 
or  of  practicing  law.  At  24  he  was  ordered 
south.  Under  that  title  his  first  essay  ap- 
peared in  an  English  magazine.  "Ordered 
South"  practically  was  a  sentence  of  death 
from  tuberculosis.  The  essay  recognized 
this,  but  it  was  brave  in  tone,  of  polished 
style,  exquisite  in  its  English.  The  joyous 
spirit  of  the  youth,  pulsating  with  keen 
life,  refused  to  accept  the  verdict.  Always 
afterward  he  was  journeying  souihward 
in  search  of  warmer  climes,  to  France,  the 
south  of  England,  California  and  finally 
to  Samoa  in  the  South  Pac'.fic,  his  heart 
hungering  for  Scotland  to  the  last. 

That  exquisite  little  classic,  Will  •?'  the 
Mill,  was  published  in  a  magazine  in  1873; 
then  came  essays,  short  stories,  books  of 
travel.  By  1880  his  talent  had  developed 
to  the  point  of  producing  The  Merry  Men. 
In  the  next  ten  years  The  New  Arabian 
Nights,  Treasure  Island,  Dr.  Jekytt  and 
Mr.  Hyde,  Prince  Otto  and  The  Master 
of  Ballantrae  followed  each  other  in  rapid 
succession,  with  The  Child's  Garden  o~  Verse, 
short  stories,  poems,  essays,  each  mora  brill- 
iant than  the  last  and  presenting  a  new 
facet  of  his  mind.  In  Kidnapped  (1886)  he 
made  Alan  Breck,  his  hero,  say:  ">.\m  1 
no'  a  bonnie  fighter?"  In  1890  the  sym- 
pathy and  affection  of  the  English-speaking 
world  followed  their  "bonnie  fighter'  across 
the  South  Seas  with  the  shadow  of  death 
in  pursuit.  He  asked  but  to  live,  to  love, 
to  work.  He  gained  four  years  mure  for 
heroic  struggle  on  the  seagirt  mountain- 
side, at  Vailima,  above  Apia.  There,  in 
"plain  agony  of  body,"  when  at  times  the 
composition  of  a  paragraph  madt.  him 
break  into  a  cold  sweat,  he  wrote  The  Is- 
land Nights'  Entertatinment,  Catriona,  St. 
Ives  and  Vailima  Letters,  and  began  Weir 
of  Hermiston.  Everything  he  wrote  gives 
the  impression  of  life  at  full  flood,  as  if  he 
enjoyed  the  writing  as  much  as  we  the  read- 
ing. The  story  was  the  thing.  He  had  no 
lesson  to  teach,  except  that  of  intense  inter- 
est in  life  and  men  and  events;  joycusness, 
gay  courage,  comradery,  unselfishness,  the 
adding  of  a  little  pleasure  to  the  world's 
store. 

So  he  died  on  Dec.  3,  1894,  the  flame 
bright  till  the  last  moment.  His  wife  and 
mother  and  step-children,  who  had  lived 
but  for  him,  unable  to  remain  where  he  had 

Eassed    away,     abandoned    the   South-Sea 
ome  to  the  wild.     Him  they  laid  away  on 
Vaea  Mountain,  Samoa.    Forty  natives  who 
had  loved  him  cut  a  path  to  the  summit 


with  their  knives  and  axes.  There  he  lie* 
to-day  in  the  green  place  of  trees  and  birds 
and  wind-swept  solitude  in  a  wide  prospect 
of  mountain,  sea  and  sky,  with  one  of  his 
own  brave  verse  for  an  epitaph : 

Under  the  wide  and  starry  sky 
Dig  the  grave  and  let  me  lie. 
Glad  did  I  live,  and  glad  will  I  die. 
And  I  lay  me  down  with  a  will. 

Stevinns,  Simon,  a  Dutch  mathematician, 
statesman  and  soldier,  born  1548;  died  1620. 
Very  little  is  known  of  his  early  career.  His 
achievements  principally  are  the  following: 

1 .  He  invented  a  number  of  ingenious  proofs 
for  certain  theorems  in  statics  and  hydro- 
statics.     He    also    constructed    a    carriage 
which  was  successfully  operated  by  sails. 

2.  He  left  an  important  treatise  upon  the 
subject  of  fortifications.     3.  He  introduced 
and  advanced  the  use  of  (but  did  not  in- 
vent) the  system  of  double-entry  in  book- 
keeping and  the  use  of  decimal  fractions. 
He  held  a  number  of  important  offices  under 
the    Dutch    government.      For    a    detailed 
account  of  his  work  in  science  see  Mach's 
Science  of  Mechanics. 

Stew'art,  Balfour,  a  British  scientist, 
was  born  at  Edinburgh,  Nov.  i,  1828.  In 
1859  he  was  in  charge  of  Kerr  Observatory, 
and  in  1870  was  professor  of  physics  at 
Owens  College,  Manchester.  He  is  known 
as  one  of  the  founders  of  spectrum-analysis, 
and  his  name  is  associated  with  such  sub- 
jects as  terrestrial  magnetism  and  the  rela- 
tion between  sun-spots  and  temperature. 
His  Treatise  .on  Heat  Elements  of  Physics 
and  Conservation'  of  Energy  were  used  as 
textbooks.  He  died  at  Drogheda,  in  Ire- 
land, Dec.  19,  1887. 

Stewart,  William  Morris,  United  States 
senator  and  lawyer,  was  born  at  Lyons,  N. 
Y.,  Aug.  9,  1827,  spent  his  early  life  in  Ohio, 
and  entered  Yale  College;  but  before  gradu- 
ating was  attracted  by  the  gold-discoveries 
in  California,  and  proceeded  thither  in  1850. 
He  mined  in  Nevada  County  and  amassed 
wealth,  after  which  he  studied  law  and  was 
admitted  to  the  bar.  In  1854  he  was  attor- 
ney-general; but  some  years  later  he  removed 
to  Virginia  City,  Nev.,  and  became  interested 
once  more  in  mining  and  in  the  develop- 
ment of  the  famous  Comstock  lode.  In 
1861  he  was  chosen  a  member  of  the  terri- 
torial council,  and  two  years  later  member 
of  .  the  constitutional  convention.  From 
1864  to  1875  he  was  United  States  senator, 
and  became  prominent  as  a  free-coinage 
advocate.  Meanwhile  he  resumed  the  prac- 
tice of  his  profession,  though,  in  1887,  he 
was  again  elected  to  the  United  States 
senate,  serving  until  1905. 

Stickleback  (sttk'k'l-bak''),  the  name  for 
small  fishes  with  spines  on  the  back.  There 
are  about  20  species,  all  inhabiting  the  north- 
ern hemisphere,  and  their  spines  vary  from 
two  to  15.  They  live  in  fresh,  brackish  and 
salt  waters.  The  common  fresh-water 
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stickleback  is  about  four  inches  long,  with 
three  or  four  spines,  It  is  abundant  in 
streams  in  the  United  States  and  in  Europe. 
In  America  it  ranges  from  New  York  to 
Greenland.  The  brook-stickleback  is  abund- 
ant in  small  brooks  from  New  York  to 
Kansas  and  North  to  Greenland.  Its  length 
is  two  and  one  half  inches,  and  there  are 
five  spines  on  the  back.  The  largest  stickle- 
back is  the  many-spined  stickleback,  a  salt- 
water fish  found  on  the  eastern  side  of  the 
Atlantic.  Nearly  all  sticklebacks  are  nest- 
builders.  The  males  alone  build  the  nests 
and  guard  them.  They  are  provided  with 
glands  which  open  on  the  ventral  surface, 
secreting  a  gelatinous  substance  used  in  hold- 
ing the  parts  of  the  nest  together.  The  nest 
is  made  of  stems  of  water-plants  and  is  at- 
tached to  a  stationary  object.  It  is  barrel- 
shaped  with  two  openings,  through  which 
a  current  of  water  continually  passes.  Sev- 
eral females  deposit  eggs  in  one  nest  in 
different  layers,  They  are  fertilized  by  the 
male  as  soon  as  laid.  He  keeps  guard,  not 
only  while  the  eggs  are  hatching  but  after 
the  young  fish  are  born. 

Stig'ma  (in  plants),  a  specially  constructed 
surface  in  connection  with  the  carpel,  lor 
receiving  the  pollen.  The  surface  is  com- 
posed of  papillate  outgrowths  which  secrete 
a  sugary  solution.  By  means  of  this  solution 
the  pollen-grains  are  held  and  nourished  for 
the  development  of  the  pollen-tubes.  The 
stigma  usually  occupies  some  special  region 
of  the  style,  either  its  more  or  less  broadened 
apex  or  a  line  or  band  down  one  side.  See 
FLOWER. 

Stilicho  (stll'i-ko) ,  Flavius,  a  famous 
Roman  general,  was  born  about  359  A.  D. 
He  rose  rapidly,  and  in  384  was  sent  as  am- 
bassador to  Persia.  In  394  he  was  governor 
of  the  western  empire,  as  guardian  of  Hon- 
orius, the  son  of  the  emperor,  who  had  been 
given  into  his  charge  by  Theodosius.  On 
the  death  of  Theodosius  he  marched  against 
Alaric,  and  also  procured  the  death  of 
Rufinus,  his  rival,  who  had  command  of  the 
eastern  empire.  He  again  attacked  Alaric 
in  northern  Italy,  defeating  him  at  Pollen- 
tia  and  Verona  (403).  He  desired  to  help 
his  own  family  to  the  imperial  succession 
by  marrying  his  son  to  the  daughter  of 
Theodosius,  as  he  had  already  succeeded  in 
marrying  his  daughter  to  the  son  of  Honorius. 
To  forward  this  plan  he  made  an  alliance 
with  Alaric,  but  the  great  inroad  of  200,000 
barbarians  compelled  him  to  abandon  his 
alliance.  He  forced  them  to  surrender,  and 
large  numbers  were  sold  as  slaves.  Honorius, 
the  emperor,  was  excited  against  Stilicho  by 
an  enemy  of  his  at  court,  and  the  army  was 
induced  to  revolt.  Stilicho  fled  to  Ravenna, 
where  he  was  murdered  on  Aug.  33,  408. 
Three  months  after  his  death  Alanc  and 
his  Goths  were  at  the  gates  of  Rome. 

Still'water,  Minn.,  county-seat  of  Wash- 
ington County,  on  St.  Croix  River,  18  miles 


by  railroad  from  St  Paul.  It  has  the  lum- 
ber trade  of  the  St.  Croix  valley,  and  has 
flour  mills,  sawmills,  a  foundry,  an  exten- 
sive traction-engine  and  thrashing-machine 
factory,  shce  and  wood-furnishing  factories 
and  the  Minnesota  prison.  Population 
10,198. 

Stipule  (stiff  ul),  a  constituent  part  of 
many  foliage-leaves,  usually  occurring  as 
a  pair  of  small,  more  or  less  leafy  out- 
growths on  each  side  of  the  base  of  the 
petiole,  as  in  clover.  Sometimes  stipules 
become  much  modified,  as  when,  in  the 
smartweeds  they  unite  about  the  stem  and 
form  a  short  sheath,  or  when  they  appear 
as  thorn-like  processes.  They  are  very 
constant  in  their  occurrence  in  certain 
groups  of  plants,  and  therefore  are  of  con- 
siderable service  in  classification. 

Stirling,  a  town  of  Scotland,  on  the 
River  Forth.  29  miles  from  Glasgow.  The 
castle  stands  on  Castle  Hill,  420  feet  above 
the  sea.  Most  of  the  present  castle  be- 
longs to  the  days  of  the  Stuarts,  whose 
sovereigns  often  kept  court  there.  There 
are  the  Douglas  room  where  Earl  Douglas 
was  stabbed  by  James  II  in  1452;  the 
parliament-hall  o*  James  III;  the  palace  of 
James  .V  and  the  chapel  of  James  VI ;  the 
church  of  the  Holy  Cross;  the  statue  of 
Bruce;  the  guild-hall;  the  old  and  the  new 
bridge;  and  Smith  Institute,  with  art- 
gallery,  reading-room  and  museum.  The 
town  is  connected  with  nearly  all  the  most 
important  events  in  Scottish  history:  the 
deaths  of  Alexander  I  and  William  the 
Lion;  Wallace's  victory  at  Stirling  Bridge; 
a  siege  of  the  castle  by  Edward  I;  the  birtk 
of  James  II  and  of  James  V;  crowning  of 
Queen  Mary:  the  slaughter  of  Lennox;  and 
the  capture  of  the  castle  by  Monk.  Stirling 
has  manufactures  of  tartans,  tweeds,  car- 
pets and  agricultural  implements.  Popu- 
lation 18,895.  See  History  of  the  Chapel 
Royal  of  Stirling. 

Stirling,  James  Hutchinson,  a  modern 
Scottish  philosopher,  was  born  at  Glasgow, 
June  22,  1820.  He  studied  medicine  and 
practiced  a  sliort  time  in  Wales.  He  went 
to  Germany  to  study  philosophy,  his  first 
work,  The  Secret  of  Hegel,  published  in 
1865,  giving  him  at  once  a  high  rank  among 
philosophers.  He  has  also  written  a  Text- 
book to  Kant;  Sir  William  Hamilton,  an 
attack  on  his  philosophy  of  perception; 
Lectures  on  the  Philosophy  of  Law;  and  As 
Regards  Protoplasm.  Other  miscellaneous 
works  are  Jerrold,  Tennyson,  Macaulay  and 
Burns  in  Drama. 

Stock'holm,  the  capital  of  Sweden,  is  built 
on  several  islands  and  a  part  of  the  main- 
land, between  a  bay  ot  the  Baltic  and 
Lake  Malar.  It  is  considered  one  of  the 
most  picturesque  sites  in  Europe.  The 
palace,  dating  to  1697,  St.  Nicholas  church 
in  which  the  kings  are  crowned,  the  House 
of  Nobles,  the  town-house  and  a  mag- 
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nificent  granite  quay  are  on  the  island 
called  the  Town;  the  Knight's  island,  west 
of  the  Town,  is  occupied  by  public  build- 
ings, as  the  houses  of  parliament,  the  old 
Franciscan  church  in  which  many  of  the 
kings  of  Sweden  have  been  buried,  and  the 
chief  law-courts.  In  Norrmalm,  a  district 
north  of  these  islands,  are  the  national 
museum  with  very  valuable  collections  of 
antiquities,  coins  and  paintings,  the  acad- 
emy of  fine  arts,  Hop  Garden  with  a  statue 
of  Linnaeus,  the  Royal  Library  of  250,000 
volumes  and  an  observatory.  Ship  Island, 
lying  east  of  the  Town  island,  is  the  head- 
quarters of  the  Swedish  navy,  and  still 
farther  east  is  the  beautiful  island  of  the 
zoological  gardens.  The  islands  are  con- 
nected with  each  other  and  the  mainland 
by  bridges,  and  small  steamers  ply  rapidly 
between  them.  The  islands  and  channels 
make  Stockholm  the  Venice  of  the  north. 
Though  the  harbors  are  closed  for  three  or 
four  months  every  winter,  there  is  a  large 
trade,  with  considerable  manufacturing  of 
sugar,  tobacco,  silks,  ribbons,  candles,  linen, 
cotton  and  leather.  Stockholm  was  founded 
by  Birger  Jarl  in  1255,  besieged  by  the 
Danes  in  1389,  and  captured  by  Christian 
II  of  Denmark  in  1520,  when  a  terrible 
massacre  followed,  known  as  "the  blood- 
bath of  Stockholm."  The  city  contains 
341,986  inhabitants,  the  mass  of  whom  are 
Scandinavians  and  Protestants  and  adhere 
to  the  Lutheran  church.  There  are  a.  state 
faculty  of  medicine  with  273  students  and 
a  private  philosophical  faculty.  Public 
elementary  education  is  free  and  com- 
pulsory, and  all  children  not  attending  the 
public  schools  must  furnish  proofs  of  hav- 
ing been  privately  educated.  See  SWEDEN. 

Stock'port,  a  city  in  England,  37  miles 
east  of  Liverpool.  It  is  built  on  the  slopes 
of  a  deep  ravine  where  two  small  rivers 
unite  to  form  the  Mersey,  which  is  here 
crossed  by  a  railroad  viaduct,  in  feet 
high  and  1,875  feet  l°ng-  There  are  a 
14th-century  church,  rebuilt  in  1817, 
market-hall,  free  library,  museum  and  St. 
Peter's  square,  with  a  statue  of  Richard 
Cobden.  Stockport  was  the  site  first  of  a 
Roman  station,  then  of  a  Norman  castle, 
which  was  taken  by  Prince  Rupert  in  1644. 
It  is  an  important  seat  of  the  cotton- 
industry,  and  has  grown  rapidly  in  spite 
of  riots  and  strikes  and  the  cotton- famine 
of  1861-4.  There  also  are  iron  and  brass 
foundries,  engine  and  machine  shops.  Popu- 
lation 108,693. 

Stock'-Raising.  One  of  the  most  impor- 
tant industries  in  the  United  States;  closely 
associated  with  agriculture,  though  some 
stock  is  yet  sent  to  market  directly  from 
the  western  pasture-lands.  East  of  the 
Alleehenies  not  much  stock  is  raised  for 
market,  but  large  herds  of  dairy-cattle  are 
found,  while  every  farm  has  a  few  horses, 
hogs,  sheep  and  cows  to  supply  home 


needs.  The  Mississippi  Valley  and  thp 
western  plains  produce  vast  wealth  in 
stock  every  year. 

In  America  the  pig  has  been  coextensive 
with  Indian  corn,  the  greatest  of  food- 
crops.  Consequently  Chester  County,  Pa., 
developed  the  first  truly  American  breed 
of  swine,  the  Chester  White,  while  Miami 
Valley,  Ohio,  about  1860  produced  the 
well-known  Poland  China  hog.  The  Miami 
Valley  then  was  the  world's  corn  and  hog 
center,  Cincinnati  the  chief  American 
market.  As  the  prairie  states,  however, 
were  settled,  a  sudden  change  occurred  in 
stock-raising.  Indian  corn  spread  to  the 
arid  plains,  the  bison  disappeared  anc" 
the  steer  and  the  hog  followed  corn  to  the 
boundary  of  cultivation.  Then  the  ox 
went  alone  across  "the  Great  American 
Desert"  to  the  Rockies,  and  from  1870  to 
1890  countless  herds  of  cattle  grazed  from 
the  Rio  Grande  to  Canada.  By  1900,  how- 
ever, the  settlement  even  of  "the  far  west' 
had  ended  this  free  ranging.  Now  the 
range-business  is  confined  to  producing 
feeders  and  shipping  them  eastward  to  be 
fattened  in  the  corn-belt  of  Iowa  and 
Illinois.  The  ruined  grazing-lands  of  the 
southwest  are  being  restocked  with  native 
grasses,  and  in  Montana,  North  Dakota 
and  South  Dakota  horses  are  raised  on  the 
prairie-pastures  as  extensively  as  cattle  and 
sheep  once  were. 

So  American  stock-raising  has  developed 
into  the  most  gigantic  live-stock  industry 
ever  known.  The  grass-lands  of  the  far 
west  and  the  corn-belt  of  the  central  west 
complement  each  other,  each  supplying 
what  the  other  lacks.  Land  unfit  for 
cultivation,  where  grass  is  cheap  but  corn 
and  shelter  wanting,  is  utilized  for  pro- 
ducing cattle  and  sheep.  Breeding-herds 
that  supply  superior  sires  and  dams  are 
raised  in  the  corn-belt,  and  this  is  the 
finishing  or  fattening  ground  for  the  stock 
from  the  western  ranches.  So  Chicago, 
Omaha  and  Kansas  City  have  become  the 
markets  for  this  immense  industry.  (See 
STOCK- YARDS).  The  prairie-pastures  can, 
indeed,  fatten  sheep,  finish  many  kinds  of 
horses  or  even  put  fairly-good  cattle  into 
the  market;  but  the  cost  of  shipping  live- 
stock from  the  range  to  the  finishing 
ground  is  so  great  that  live-stock  must 
both  be  produced  and  finished  at  each 
place.  Consequently  farmers  are  breeding 
their  own  stock  and  developing  it  as  part 
of  the  system  of  enriching  their  land.  The 
meat-supply  of  the  United  States  must 
henceforth  be  raised  on  the  American 
farm;  and  live-stock  is  accompanied  by 
leguminous  crops  (which  animals  alone  can 
eat),  which  are  the  only  feasible  means  of 
cheaply  maintaining  the  nitrogen-supply 
and  fertility  of  the  soil.  Hence  stock- 
raising  will  play  a  larger  and  ever  larger 
part  in  American  farming. 
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The  vastness  of  the  live-stock  industry 
in  the  United  States  is  shown  by  the  follow- 
ing statistics  of  domestic  animals  in  1910: 
Cattle  (cows,  bulls,  etc.)  61,225,791;  horses 
and  colts  19,731,060;  mules  4,183,572;  asses 
and  burros  110,012;  sheep  51,809,068; 
swine  58,600,632;  and  goats  1,948,952.  See 
AGRICULTURE  (Stock-Breeding'  and  Stock- 
Feeding,  p.  31);  CATTLE;  HOG;  HORSE; 
MEAT-PACKING;  MILK;  MULE;  SHEEP; 
SWINE;  and  WOOL. 

Stocks  are  the  rights  in  the  property  of 
a  corporation  which  those  persons  possess 
who  have  contributed  to  its  capital.  E?  ^h 
corporation  has  a  certain  capital-stock 
which  may  be  raised  for  the  purposes  of 
its  business  but  need  not  be  fully  paid  up. 
This  amount  is  divided  into  shares.  Cer- 
tificates are  made  cut  for  these  shares,  say 
$100  shares  or  $10  shares  as  the  case  may 
be.  These  certificates  are  sent  to  those 
who  have  paid  up  the  capital,  in  propor- 
tion to  the  amount  which  they  have  paid. 
Thus  if  the  stocks  Le  al  par,  a  man  who 
had  subscribed  $i,oco  to  a  certain  stock 
would  receive  ten  $100  certificates.  But 
the  business  of  the  corporation  .nay  fall 
short  of  expectations;  or  it  may  exceed 
them.  In  the  former  case  the  value  of  the 
paper  certificates  will  decrease;  in  the 
latter  case  it  will  increase.  So  a  stock  is 
rarely  at  par,  i.  e.,  at  such  a  mark  that 
a  hundred  dollar  certificate  is  worth  ex- 
actly one  hundred  dollars.  Stocks  are 
liable  to  fluctuate  in  value  not  merely 
according  to  the  value  of  the  business  which 
they  represent,  whether  a  mine,  a  railroad, 
a  great  commercial  concern  or  what  not, 
but  according  to  the  plentifulness  or  scarcity 
of  money  which  is  being  invested. 

There  are  many  who  almost  gamble  on 
the  fluctuations  of  stocks.  Some  buy 
merely  in  order  to  sell;  and  it  is  to  their 
interest  to  bull  the  stock  or  advance  it  in 
price.  Others  sell  stock  which  perhaps 
they  do  not  possess;  believing  that,  by  the 
time  they  will  be  compelled  to  hand  over 
the  stock,  they  will  be  able  to  buy  it  more 
cheaply  than  they  have  agreed  to  sell  it. 
In  the  stock-market  the  former  class  are 
known  as  "bulls;"  the  latter  as  "bears." 
The  mere  manipulation  of  stock  is  un- 
desirable. The  member  of  the  public  who 
thinks  that  he  can  compete  with  the  pro- 
fessional stockbrokers  is  likely  to  suffer 
heavy  loss.  He  will  do  better  to  make  a 
genuine  investment  in  a  stock,  with  the 
idea,  not  of  selling,  but  of  getting  good 
interest  on  his  money  from  the  dividends 
which  the  stock  pays  out  of  the  proceeds 
of  the  business  which  it  represents.  On 
every  transaction  in  stock  the  buyer  or 
seller  pays  one-eighth  per  cent,  of  the  money 
which  he  pays  or  receives  for  the  stock  to 
a  broker.  The  number  of  brokers  in  a 
stock- exchange  is  limited.  Their  seats  are 
property,  and  may  be  inherited;  but  they 


are  occasionally  sold  to  a  would-be  broker. 
A  seat  in  the  New  York  Stock  Exchange 
has  sold  for  $88,000.  See  BOARD  OF  TRADE. 
Stock'ton,  Cal.,  county-seat  of  San  Joa- 
quin  County,  is  on  an  arm  of  San  Joaquin 
River.  It  has  a  good  harbor,  and  the  river 
is  navigable  at  all  seasons  from  San  Fran- 
cisco. The  city  is  supplied  with  water  by 
artesian  wells.  There  are  a  convent,  a 
state  hospital  and  factories  making  ironware, 
flour,  engines,  cars,  window-glass,  leather, 
soap  and  carriages.  The  city  is  served  by 
the  Southern  Pacific  (Central  Pacific),  Santa 
F6  and  Western  Pacific  railroads,  as  also  by 
two  traction-companies.  The  population  is 
42,000. 

Stockton,  Francis  Richard,  American 
autho:  and  humorist,  was  born  at  Phila- 
delphia, April  5, 
1834,  and,  after 
graduating  at  the 
high  school  of  that 
city,  took  to  jour- 
nalism as  a  pro- 
fession and  to  con- 
tributing to  the 
magazines.  Join- 
ing the  staff  of 
Scribner's  Month- 
ly, he  wrote  much 
for  it  and  St.  Nich- 
olas,  of  which  he 
became  assistant- 
editor.  In  this 
appeared  many  of 
his  delightful  stories  for  the  young.  He 
became  a  prolific  and  industrious  author, 
his  stories  revealing  quaint  but  unobtrusive 
humor,  with  a  brightly  graphic  quality  and 
a  literary  style  that  commend  his  work 
to  the  educated  and  refined.  His  more 
prominent  works  embrace  Rudder  Grange, 
The  Lady  or  the  Tiger,  Pomona's  Travels, 
The  Casting  Away  of  Mrs.  Leeks  and  Airs. 
Aleshine,  The  Dusantes,  The  Great  Stone  of 
Sardis,  A  Bicycle  of  Cathay  and  The  Cap- 
tain's Toil-Gate.  He  died  on  April  20,  1902. 
Stockton,  Robert  Field,  an  American 
naval  officer,  was  born  at  Princeton,  N.  J., 
in  1795.  He  entered  the  navy  in  1811, 
went  to  Africa  in  1821,  and  helped  to  secure 
the  republic  of  Liberia  for  the  American 
Colonization  Society.  He  was  sent  to  the 
West  Indies  against  the  pirates  and  served 
in  the  Mediterranean.  In  1845  he  was  sent 
to  the  Pacific  coast,  and  next  year,  with 
Fremont,  conquered  California  for  the 
United  States.  In  1851  he  was  elected 
United  States  senator.  He  died  at  Prince- 
ton, N.  J.,  Oct.  7,  1866. 

Stock- Yards.  Enclosures  in  cities  where 
live-stock  is  cared  for  on  its  way  to  market 
or  at  market.  With  the  development  of 
the  central  and  western  states  arose  the 
necessity  for  convenient  markets  for  dis- 
tribution and  sale  of  the  enormous  produc- 
tion of  live-stock  of  these  regions.  (See 
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STOCK-RAISING).  While  all  smaller  cities 
had  pens  for  the  use  of  shippers  and  traders, 
great  yards  grew  up  in  such  centers  as  Cin- 
cinnati, Indianapolis,  East  St.  Louis,  Kansas 
City  and  Chicago,  the  latter  outstripping 
all  others,  but  those  at  Omaha  and  Kansas 
City  being  close  seconds.  Great  slaughter- 
and  packing-houses  are  found  in  connec- 
tion with  these  large  yards.  The  Union 
Stock- Yards  of  Chicago,  with  their  500 
acres  of  yarding,  13,000  pens,  25  miles  of 
street  and  300  miles  of  railroad-track,  are 
the  largest  live-stock  market  in  the  world. 
Thousands  of  carloads  of  stock  arrive  every 
day,  most  of  it  to  be  slaughtered,  the 
remainder  to  be  reshipped.  The  average 
number  of  hogs  packed  in  Chicago  annually 
for  the  past  two  decades  is  five  million, 
considerably  over  one  third  of  all  packed 
in  the  world.  In  the  year  ending  on  March 
i,  1910,  there  were  5,161,552  packed.  The 
total  value  of  the  packing-house  products  of 
that  city  in  1909  was  $325,062,000. 
There  are  25,000  men  employed.  The  dis- 
position of  filth  from  slaughter-houses  has 
been  a  great  sanitary  problem.  It  has 
been  almost  completely  solved,  use  now 
being  made  of  every  portion  of  the  slaught- 
ered animal.  The  strictest  sanitary  rules 
are  enforced,  and  cleanliness  prevails. 

Stoddard,  Charles  Warren,  an  Ameri- 
can author,  was  born  on  Aug.  7,  1843,  at 
Rochester,  N.  Y.  His  education  was 
obtained  at  the  University  of  California. 
For  some  time  he  was  an  actor;  then  he 
became  traveling  correspondent  of  The 
San  Francisco  Chronicle.  During  this  time 
he  spent  five  years  in  the  South  Seas,  and 
•visited  nearly  every  portion  of  the  earth. 
He  was  professor  of  English  literature  at 
Notre  Dame  College,  Indiana,  from  1885 
to  1887,  and  held  the  same  position  in  The 
Catholic  University  of  America  at  Wash- 
ington. D.  C.,  from  1889  to  1903.  Among 
his  publications  are  South-Sea  Idyls;  Sum- 
mer Cruising  in  the  South  Seas;  The  Lepers 
of  Molokdi;  and  Lazy  Letters  from  Low 
Latitudes. 

Stod'dard,  Richard  Henry,  American  poet, 
critic  and  man-of-letters,  was  born  at  Hing- 
ham,  Mass.,  July  2,  1825,  and  for  a  time 
attended  school  in  New  York,  after  which 
he  worked  as  an  iron-molder,  meanwhile 
with  love  and  assiduity  cultivating  the 
Muses.  He  subsequently  held  a  position  in 
the  New  York  customhouse,  was  confidential 
clerk  to  General  McClellan,  city  librarian 
in  New  York  and  reviewer  for  the  New 
York  Mail  and  Express.  With  poetic  power, 
he  possessed  the  true  lyrical  note,  affluent 
imagination  and  much  love  of  the  beautiful. 
He  was  well-endowed  as  a  critic,  and  his 
prose  is  that  of  a  scholar  and  literary  student. 
Many  of  his  shorter  poems  have  found  their 
way  into  the  heart,  a?  The  Two  Brides,  The 
Flight  of  Youth,  Along  the  Grassy  Slope, 
Pain  in  Autumn  and  The  Dead.  His  chief 


published  volumes  embrace  The  Book  of  the 
East,  A  Century  After,  Songs  of  Summer, 
Poems,  Under  the  Evening  Lamp,  Adven~ 
tures  in  Fairy-Land,  The  King's  Bell,  Life 
of  Humboldt  and  Life  of  Washington  Irving. 
He  also  edited  the  Bric-a-Brac  and  Sans 
Souci  series.  He  died  on  May  12,  1903. 
Consult  his  Recollections. 

Sto'ics,  philosophers  who  flourished  first 
in  Greece  under  Zeno,  a  native  of  Cyprus 
(340-260  B.  C.),  and  later  in  Rome.  They 
were  so  called  from  the  porch  or  Stoa 
Poacile  at  Athens,  where  Zeno,  their  founder, 
walked  and  taught,  with  his  chief  disciples, 
Cleanthes  and  Chrysippus,  developing  and 
systemizing  the  Stoic  doctrines.  These 
doctrines  sought  to  reconcile  a  theological 
pantheism  and  a  materialist  psychology 
with  a  logic  which  sought  the  foundation  of 
knowledge  in  the  perceptions  of  the  senses 
and  a  morality  which  as  its  first  principle 
claimed  the  freedom  of  the  will.  Zeno's 
associates,  Cleanthes  and  Chrysippus,  were 
taken  to  Rome  by  Panaetius  of  Rhodes,  one 
of  whose  disciples,  Posidonius,  instructed 
Cicero.  Besides  the  latter,  the  other  notable 
Roman  Stoics  who  embraced  Zeno's  phi- 
losophy and  made  it  a  practical  rule  of 
life  were  Cato,  Brutus,  Seneca,  Epictetus 
and  Marcus  Aurelius.  Later  Roman  Stoics 
thought  the  supreme  end  of  life  was  virtue; 
and  that  all  emotion,  being  productive  only 
of  evil,  must  be  subdued.  This  stringent 
attitude  was  by  others  relaxed,  to  the  ex- 
tent that  their  followers  were  advised  to 
take  part  in  political  as  well  as  social  activi- 
ties of  all  kinds  —  a  departure,  especially 
from  the  counsellings  of  the  Epicureans, 
who  on  the  contrary  taught  a  life  of  retire- 
ment and  contemplation. 

Stok'ers  (mechanical),  an  apparatus  for 
feeding  furnaces  with  coal  by  mechanism 


GRATE-FEED  OF  A  MECHANICAL  STOKER 

operated  by  power.  Finely  broken  coal 
is  used,  and  is  ordinarily  stored  in  elevated 
bins  in  front  of  or  over  the  furnace.  From 
these  elevated  bins  it  runs  down  through 
chutes  •  'o  the  coal-magazine  of  the  stoker. 
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DOWN  IN  THE  MIXING  ROOM 


Orou-nd  Food 

'  Descending 
/to  Mixer 


THE  MIXER 
Everythmg  but 
Starches  &-Fais 


=  Here   the    food    is    mixed    with    the    gastric    juice    which    you    see    pouring    into    the    mixer,    the        £2 

stomach,    from    all    sides.      Then    it   passes    into    the    duodenum,    but    the    inspector    there    stops    and 
sends  back   for   further   treatment   food    not   sufficiently    mixed.      In    the   duodenum   the    starches   and 
g      fats  are  digested  by  the   bile  and  the  pancreatic  juices  you   see  coming  from  the  two  pipes.     From 
=       the   duodenum    the   food   is   carried    into   that   long   coiled   tube   representing  the   intestines,   and   as   it 
5       passes    along   part    of    it    is    taken    out    and    emptied    in    the    blood,    while    the    waste    goes   into    the        g 
waste    pipe. 
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It  is  then  fed  regularly  to  the  fire  by  some 
mechanism.  In  the  Roney  stoker  coal  is 
carried  to  the  fire  on  a  series  of  connected 
rocker-bars,  arranged  on  an  incline.  In  an- 
other common  furnace  the  coal  is  pushed 
down  the  inclined  sides  of  the  furnace  by  an 
oscillating  pushing-bar.  The  advantages 
of  a  mechanical  stoker  are  that  coal  is  fed 
more  uniformly,  smoking  is  decreased,  a 
lower  grade  of  coal  can  be  used  with  ad- 
vantage and  hand-labor  is  saved.  Mechan- 
ical stokers  are  to-day  used  in  many  large 
stationary  furnaces. 

Stoke-upon-Trent,  a  manufacturing  town 
in  Staffordshire,  England,  on  Trent  River. 
It  is  a  modern  town  noted  for  its  factories 
of  porcelain,  earthenware,  tiles  and  tessel- 
lated pavements,  which  are  among  the  larg- 
est in  the  world.  Coal-mining,  bricklaying 
and  iron-works  are  also  carried  on.  There 
are  statues  of  Wedgwood  and  Minton  in 
the  city.  Population  89.015.  See  Borough 
of  Stoke-upon-Trent  by  Ward. 

Stolon  (std'lon),  a  branch  especially 
adapted  for  propagation,  as  in  the  ordinary 
houseleek.  The  houseleek,  surrounded  by 
its  stolons,  each  bearing  a  young  plant  at 
its  tip,  is  sometimes  called  "hen  and 
chickens."  An  equivalent  word  is  "offset." 

Stom'ach,  an  organ  of  digestion,  present 
in  some  form  in  all  animals  above  the 
sponges,  with  the  exception  of  a  few  de- 
generated parasites.  It  is  merely  a  recep- 
tacle for  the  food,  and  is  provided  with 
glands  which  secrete  a  digestive  fluid. 
Digestion  however,  is  carried  farther  and 
completed  in  the  intestine  and,  therefore, 
the  stomach  is  not  the  sole  organ  of  digestion. 
The  stomach  of  the  human  body  is  a  sac  on 
the  left  side  just  below  the  diaphragm.  It 
has  four  coats :  an  outer,  firm,  serous  coat ; 
a  muscular  coat,  with  fibers  arranged  in 
longitudinal,  transverse  and  oblique  direc- 
tions; a  coat  of  loosely  woven  fibrous  tissue; 
and  an  inner,  mucous  coat.  The  glands 
which  secrete  the  gastric  juice  are  derived 
from  the  latter  coat.  There  are  two  varie- 
ties, those  nearer  the  heart,  called  cardiac 
glands,  and  those  at  the  other  end  of  the 
stomach  where  the  intestine  is  joined, 
called  the  pyloric  glands.  The  latter  are 
the  more  important.  The  stomach  is  under 
control  of  the  nervous  system,  both  as  to 
its  movements  and  as  to  the  secretion  of 
gastric  juice.  When  food  is  introduced  into 
the  stomach,  the  secretion  of  gastric  juice 
is  stimulated  through  the  nervous  system. 
The  gastric  juice  contains  a  ferment  called 
pepsin,  which  acts  especially  on  proteids  like 
lean  meat,  white  of  eggs,  gluten  of  bread 
etc.  This  action  takes  place  in  the  presence 
of  acid,  and  in  the  glands  are  certain  cells 
which  provide  hydrochloric  acid  in  small 
amount.  When  this  is  deficient,  grave 
stomach  disorders  arise.  The  food  is  re- 
duced to  a  condition  called  chyme  and  is 
passed  on  into  the  intestine.  The  object  of 


digestion  is  to  render  food  soluble  that  it 
may  pass  by  absorption  through  the  walls 
of  the  stomach  and  intestine.  This  is  not 
a  process  depending  upon  life,  as  it  can  be 
performed  with  artificial  gastric  juice  out- 
side the  body.  The  characteristic  action 
of  the  gastric  juice  is  upon  proteids,  while 
the  pancreatic  juice,  which  is  introduced  into 
the  intestine,  is  a  universal  digester,  of 
greater  efficiency  than  the  gastric  juice. 
It  aids  in  the  digestion  of  starches  and  fats 
as  well  as  in  completing  that  of  the 
proteids. 

Stomata  (stbm'a-to)  (in  plants).  Narrow 
openings  are  developed  in  the  epidermis  of 

all  ae"rial  parts 
of  plants  which 
require  and 
emit  gases. 
(See  AERA- 
TION.) Gas- 
eous exchanges 
especially 
abound  in 
reen  tissues ; 
ence  stomata 
are  chiefly  dis- 
played by  the 
foliage-leaves 
of  the  higher 
plants.  Each 
stoma  consists 
of  two  special- 
ly organized 
e  p  i  d  erma  1 
cells,  called 
guard-cells, 
which  are  cres- 
centic  in  surface-view  and,  being  in 
contact  by  their  concave  faces,  leave  a 
lens-shaped  opening  between  them.  This 
opening  leads  into  the  system  of  intercellu- 
lar passageways  among  the  working-cells, 
and  thus  provides  for  a  free  exchange  of 
gaseous  substances  between  the  working- 
cells  and  the  outside  air.  The  guard-cells 
change  form  with  the  varying  amounts  of 
moisture  in  the  air,  and  so  regulate  the  size 
of  the  opening  between  them.  Stomata 
have  been  called  "automatic  gateways"  on 
account  of  this  peculiar  power  of  the  guard- 
cells.  See  LEAF  and  TRANSPIRATION. 

Stone-Age  is  a  term  used  to  designate  a 
stage  of  culture  in  man's  development,  not 
a  chronological  period  in  geological  history. 
It  refers  to  the  period  among  any  people 
when  the  Use  of  metals  is  unknown  or,  if 
known  at  all,  does  not  involve  the  knowl- 
edge of  smelting.  At  such  a  time  stone  is 
largely  used  in  making  implements  and 
tools,  though  other  materials,  as  wood,  bone 
and  shell  are  also  employed.  The  stone  age 
is  known  to  have  existed  in  Europe  many 
hundreds  of  years  ago;  in  North  America 
it  continued  among  the  Indians  until  the 
1 8th  century;  in  some  other  places  it  prob- 
ably exists  at  the  present  time. 
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The  great  mass  of  evidence  for  the  stone 
age  has  been  gathered  in  western  Europe, 
and  that  period  has  been  subdivided  into  the 
paleolithic  (old-stone)  and  neolithic  (new- 
stone)  eras.  During  the  earlier  time  the  im- 
plements were  rudely  chipped  and  left  rough 
and  irregular;  in  the  later  time  they  were 
often  highly  polished  and  finished  with 
great  care.  Paleolithic  man  is  thought  to 
have  existed  in  southern  Europe  while  much 
of  the  continent  was  covered  with  ice.  His 
presence  there  is  known  by  the  chipped 
flints  found  in  place  in  beds  of  gravel  and 
loess  of  France,  which  Prestwick  and  Lyell 
identify  as  drift-formations  from  the  early 
ice  invasion.  Neolithic  implements,  speci- 
mens of  which  are  much  more  numerous, 
have  been  collected  in  the  oldest  lake-dwell- 
ings of  Switzerland  and  especially  in  Den- 
mark. They  are  nowhere  associated  with 
river  gravels,  nor  have  paleolithic  remains 
been  found  in  Denmark.  In  that  country 
the  polished  stone-implements  and  bits  of 
pottery  found  in  the  shell-heaps  of  kjokken- 
modding  (kitchen-middens)  indicate  that 
man  had  reached  a  higher  stage  of  culture 
by  the  time  he  had  reached  that  region  in 
his  northward  migration  after  the  retreat- 
ing ice-sheet.  In  America  the  same  sub- 
division of  periods  has  been  attempted,  but 
thus  far  the  evidence  seems  to  show  the 
presence  of  neolithic  man  only.  The  speci- 
mens brought  forward  to  prove  the  presence 
of  paleolithic  man  seem  to  be  rude  "rejects" 
thrown  aside  before  completion. 

Stone  -  Circles  or  Standing -Stones  are 
groups  of  stones,  sometimes  two  or  three 
standing  alone  and  sometimes  arranged  in 
circles,  found  in  Britain,  Scandinavia, 
France  and  elsewhere.  They  were  called 
druidical  circles  in  Britain,  cromlechs  in 
France  and  dom-rings  in  Scandinavia. 
Sometimes  they  are  bowlders  rolled  into 
place,  and  sometimes  pillar-stones,  fastened 
in  position  by  smaller  ones,  at  the  base. 
Sometimes  there  is  a  single  circle,  and  again 
there  will  be  one  or  two  smaller  circles 
within.  Examination  of  these  circles  in 
Scotland  proves  that  they  were  cemeteries 
of  the  bronze  age.  The  largest  stone-circle 
in  Scotland  is  that  of  Stennis,  Orkney.  It 
is  surrounded  by  a  trench  30  feet  wide  and 
six  feet  deep,  inclosing  two  and  a  half  acres. 
There  are  13  stones  still  standing,  the  highest 
being  14  feet. 

Stone' henge  is  a  circle  of  stones  on  Salis- 
bury Plain,  England,  and  was  classed  as  one 
of  the  four  wonders  of  England.  It  is  a  set 
of  circles  and  oval  figures.  The  first  circle 
has  pillars  of  stone  about  13  feet  high  and 
four  feet  apart,  and  stones  placed  across  on 
top.  There  are  about  140  stones  of  the  diff- 
erent circles,  some  being  23  feet  high.  It  is 
also  found  to  be  a  burial-place.  The  stone 
circles  of  Norway  and  Sweden  seem  to  be 
burial-places  of  the  iron  age.  The  circles 
are  rare  south  of  the  Baltic,  there  being 


only  a  few  in  France  and  Algeria.  Consult 
Fergusson's  Rude  Stone  Monuments. 

Stone,  Lucy  (Blackwell),  American  re- 
former and  advocate  of  woman's  rights,  was 
born  at  West  Brookfield,  Mass.,  Aug.  13, 
1818,  and  died  at  Dorchester,  Mass.,  Oct. 
1 8,  1893.  Graduating  at  Oberlin  College 
in  1847,  she  devoted  herself  to  advocacy 
of  woman-suffrage  and  to  antislavery,  for 
which  she  became  a  zealous  worker.  She 
lectured  widely  in  favor  of  woman-suffrage, 
organizing  wherever  she  went  local  societies 
of  the  Woman's  Suffrage  Association,  of 
which  she  was  one  of  the  founders  as  well 
as  editor  of  the  (Boston)  Woman's  Journal, 
its  mouthpiece.  She  aided  in  organizing,  in 
1850,  the  first  national  woman's  rights  con- 
vention at  Worcester,  Mass.,  and  was 
always  zealous  in  the  cause  she  held  dear 
to  her  heart.  In  1855  she  married  Henry 
B.  Blackwell,  though  stipulating  to  bear 
her  maiden  name. 

Stones,  Precious,  are  mineral  substances 
used  in  jewelry  and  for  other  ornamental 
purposes.  They  are  called  precious  because 
of  their  rarity  and  expensiveness.  The 
diamond,  ruby,  sapphire,  oriental  amethyst 
and  emerald  stand  first  in  the  list  of  precious 
stones,  because  of  their  brilliant  color, 
luster,  hardness,  durability  and  rarity. 
The  topaz,  garnet,  turquoise,  tourmaline, 
opal,  agate,  jasper  and  onyx  are  of  the  sec- 
ond class,  while  there  is  still  a  large  class  of 
stones  used  for  ornaments,  as  lapis-lazuli, 
malachite  and  the  moonstone,  which  are 
not  called  precious  stones.  There  also  are 
two  substances,  derived  from  animals,  used 
in  jewelry :  pearls  and  corals ;  and  also 
amber,  which  is  a  fossil  resin.  The  cutting 
and  polishing  of  precious  stones  are  neces- 
sary to  bring  out  the  sparkle  and  luster  so 
highly  valued.  When  the  sparkle  is  desired, 
the  stone  is  cut  with  many  faces  or  facets, 
as  in  the  diamond,  but  when  the  color  is 
important,  it  is  cut  with  a  smooth  and 
usually  rounded  surface.  The  hardness  of 
the  stone  adds  to  its  value,  as  it  admits  of 
a  higher  polish,  retains  it  longer  and  wears 
better.  The  diamond  is  the  hardest  of  the 
precious  stones.  The  great  value  of  these 
stones  has  led  to  many  efforts  to  produce 
artificial  imitations  but  without  success. 
The  usual  imitations  are  made  of  a  soft 
flint-glass,  called  stress  or  paste,  which  is 
colored  and  sometimes  has  thin  plates  of 
the  real  stone  over  or  under  it.  See  DIA- 
MOND, PEARL  and  SAPPHIRE. 

Stoneworts  (wurtz),  the  common  name 
of  species  of  Characecs  (q.  v.) 

Stony  Point,  a  rocky  point  on  Hudson 
River,  42  miles  north  of  New  York.  There 
was  a  fort  here,  and  one  on  the  point 
opposite,  during  the  Revolutionary  War, 
which  were  captured  by  the  British,  but 
the  Stony  Point  fort  was  retaken  by  An- 
thony Wayne  in  a  bold  night  attack,  July 
16,  1779. 
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Stor'age-Bat'tery,  a  form  of  voltaic  bat-  f 
tery  in  which  the  energy,  when  once  used,  ' 
may  be  replaced  by  a  process  known  as 
charging. 

Like  almost  every  other  form  of  voltaic 
cell,  the  storage-cell  consists  of  two  conduct- 
ors of  the  first  class  and  one  of  the  second 
class.  In  this  case  the  conductors  of  the 
first  class  are  lead  and  lead-peroxide,  while 
the  conductor  of  the  second  class  is  a  solu- 
tion of  sulphuric  acid. 

This  form  of  voltaic  cell  was  devised  in 
1860  by  Plante,  a  Frenchman.  He  started 
with  two  lead  plates  in  sulphuric  acid.  By 
passing  an  electric  current  from  one  of 
these  plates  through  the  acid  to  the  other, 
he  succeeded  in  oxidizing  the  anode,  while 
the  cathode  remained  metallic  lead.  By 
frequently  changing  the  direction  of  the 
current  passed  through  the  cell  the  lead- 
plates  were  rendered  porous  and  spongy  and 
made  to  present  a  large  surface.  This 
process  is  known  as  forming  the  plates. 
Finally  a  current  is  passed  through  the  cell 
in  one  direction  until  one  plate  is  thoroughly 
oxidized,  while  the  other  remains  spongy, 
metallic  lead.  This  process  is  known  as 
charging  the  cell. 

The  charging  simply  restores  the  oxygen 
to  the  positive  plate  and  removes  the  oxygen 
from  the  negative  plate.  Voltaic  cells  are 
divided  into  two  classes  according  as  they 
require  charging  or  not.  Those  which  re- 
quire charging  are  called  secondary  cells; 
while  cells  of  the  Daniell  or  Bunsen  type, 
which  are  made  up  once  for  all  and  con- 
tinue to  work  until  one  of  the  electrolytes 
or  one  of  the  electrodes  is  exhausted,  are 
called  primary. 

In  1 88 1  Faure  devised  a  process  of  putting 
a  paste  of  red  lead  (lead-peroxide)  on  the 
positive  plate  and  shortening  the  process 
of  forming.  But  in  the  very  best  cells  of 
recent  years  there  has  been  a  partial  return 
to  the  process  of  Planted  When  a  storage- 
cell  is  being  used,  the  current  in  the  cell  flows 
from  the  spongy  bed-plate  to  the  plate 
which  is  covered  with  lead-peroxide  (Pbog). 
The  result  is  that  the  former  is  oxidized 
and  the  latter  reduced  from  lead-peroxide 
to  lead-oxide.  When  all  the  peroxide  is 
used,  the  cell  must  be  charged  again. 

From  the  preceding  it  is  evident  that  what 
is  stored  up  in  this  cell  is  chemical  energy, 
and  not  electricity,  as  is  sometimes  popu- 
larly supposed.  The  great  merit  of  its 
storage-cell  is  its  high  electrical  pressure, 
more  than  two  volts,  combined  with  a  very 
low  internal  resistance.  This  low  resistance 
permits  the  use  of  enormous  currents  with- 
out wasting  much  energy  inside  the  cell. 

Storage-cells  are  used  for  an  endless 
variety  of  purposes;  but  their  principal  use 
may  be  reckoned  as  that  of  a  "booster"  in 
helping  the  dynamo  during  the  busy  hours 
at  the  electric-light  station  and  the  street- 
railway  power-house.  Many  tons  of  storage- 
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cells  are  employed  also  in  driving  auto- 
mobiles and  small  launches.  Storage-cells 
are  often  called  accumulators. 

Stork,    a    large,  heron-like  bird  with  bill 
much  longer  than  the  head  and  very  stout  at 

the  base.  The 
common  mi- 
gratory stork 
of  Europe  is 
the  best- 
known  mem- 
ber of  the 
family.  It  is 
a  friendly 
bird,  nesting 
on  housetops, 
old  chimneys 
and  steeples, 
as  well  as  on 
tall  trees,  and 
is  regarded  as 
a  bird  of  good 
omen.  It 
breeds  in  Hol- 
land and  Ger- 
many, but  not 
in  France, 
Italy  or  Russia.  It  is  about  three  and  one 
half  feet  long,  white,  except  the  wings  which 
are  partly  black.  In  the  autamn  these  birds 
gather  in  large  flocks  and  migrate  to  Africa, 
where  they  spend  the  winter.  They  fre- 
quent marshy  places  and  feed  on  frogs, 
fishes,  snakes,  slugs,  yourn^  mammals  and 
insects.  There  are  about  20  species  in 
tropical  and  temperate  parts  of  the  world. 
There  is  only  one  form  that  breeds  in  North 
America,  the  wood-ibis,  which  is  about  the 
length  of  the  European  stork.  It  is  mainly 
white,  with  glossy  black  on  the  wings  and 
tail.  The  head  and  upper  part  of  the  neck 
have  no  feathers  and  are  of  a  dusky  color. 
It  breeds  as  far  north  as  the  southern  limit 
of  Illinois,  and  is  an  occasional  summer- 
visitor  farther  north.  See  ADJUTANT-BIRD. 
Storm,  a  violent  disturbance  of  the 
weather,  especially  as  regards  wind  and  rain. 
By  simultaneous  observations  of  the  barom- 
eter it  has  been  found  that  the  atmosphere 
of  the  earth  is  made  of  regions  of  high  and 
regions  of  low  pressure  or,  as  they  a*e 
called  by  meteorologists,  anticyclones  and 
cyclones  respectively.  It  is  the  cyclones 
or  regions  of  low  pressure,  rotating  in  the 
northern  hemisphere  in  a  direction  contrary 
to  the  hands  of  a  watch,  that  constitute 
most  of  our  storms.  In  the  United  States 
these  cyclones  originate  mostly  in  the 
region  west  and  northwest  of  the  Mississippi 
—  between  the  Rocky  Mountains  and  the 
Mississippi  River  or  in  the  region  about  the 
Gulf  of  Mexico.  Many  of  the  storms  of  the 
Atlantic  originate  about  the  Gulf  of  St. 
Lawrence;  while  the  storms  of  Great  Britain 
take  their  rise  mostly  in  the  mid-Atlantic. 
From  knowing  the  general  trend  and  rate 
of  motion  of  these  cyclones  and  studying 
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the  latest  telegraphic  reports  the  weather- 
forecaster  is  able  to  predict  all  large  storms 
with  admirable  and  increasing  accuracy. 
Thus  the  usual  storm-track  in  the  United 
States  is  to  the  east  and  over  the  Great 
Lakes  to  the  Gulf  of  St.  Lawrence.  There 
is  a  great  variety  of  local  storms,  as  the 
typhoon  of  the  China  Sea  and  the  waters 
about  the  Philippine  Islands,  the  wind- 
storms of  Arabia,  the  blizzards  or  heavy 
snow-storms  accompanied  by  driving  winds, 
tornadoes  etc.  The  entire  subject  of  storms 
must,  however,  be  yet  considered  as  an  im- 
perfectly understood  department  of  the 
imperfectly'  developed  but  highly  important 
science  of  meteorology.  See  CYCLONE. 

Storrs,  Richard  Salter,  an  American 
clergyman,  was  born  at  Braintree,  Mass., 
Aug.  21,  1821.  He 
studied  at  Amherst 
College  and  Andover 
Theological  Semi- 
nary.  He  was  pastor 
of  the  Church  of  the 
Pilgrims,  Brooklyn, 
N.  Y.,  1846-99,  hav- 
ing had  one  of  the 
1  o  n  g  e  s  t  pastorates 
in  the  city.  For  a 
number  of  years  he 
was  one  of  the 
editors  of  The  New 
York  Independent , 
and  was  president 
of  the  American 
Board  of  Missions.  He  was  noted  for 
his  eloquence  and  beautiful  style  in  the 
pulpit  and  his  aptness  and  readiness  in 
occasional  addresses,  and  ranked  as  one 
of  the  first  pulpit-orators  in  America.  His 
more  important  publications  include  a  work 
on  The  Divine  Origin  of  Christianity,  The 
Puritan  Spirit,  Bernard  of  Clairvaux  and 
Forty  Years  of  Pastoral  Life.  He  died  on 
June  5,  1900. 

Sto'ry,  Joseph,  an  American  jurist,  was 
born  at  Marblehead,  Mass.,  Sept.  18,  1779. 
He  was  a  graduate  of  Harvard.  He  was  in 
the  legislature  in  1805,  and  in  1808  entered 
Congress.  He  was  made  a  judge  in  the 
supreme  court  of  the  United  States  in  1811, 
holding  the  position  for  34  years.  In  1829 
he  became  a  professor  in  Harvard  Law- 
School.  He  was  an  authority  on  all  legal 
questions  in  the  United  States,  his  Commen- 
taries on  the  Constitution  of  the  United  States, 
The  Conflict  of  Laws  and  Equity  Jurispru- 
dence being  very  valuable.  He  died  at  Cam- 
bridge, Mass.,  Sept  10,  1845.  See  Life  by 
his  son. 

Story,  William  Wetmore,  American 
sculptor  and  poet,  was  born  at  Salem,  Mass., 
Feb.  19,  1819,  son  of  Joseph  Story,  and  after 
graduating  at  Harvard  studied  law  and  was 
admitted  to  the  bar.  Among  his  works  as 
a  lawyer  are  Reports  of  Cases,  Treatise  on 
the  Law  of  Contracts,  The  Law  of  Sale  of  Per- 
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sonal  Property  with  The  Life  of  Story.  In 
1848  he  abandoned  law  for  sculpture,  and 
to  assist  him  in  his 
study  of  fine  models 
he  removed  to 
Rome,  Italy,  where 
he  a  f  t  e  rwa  rds 
chiefly  resided, 
until  his  death  at 
Vallombrosa  on 
Oct.  7,  1895.  His 
allegorical  statues 
of  Cleopatra* 
Medea,  The  African  \ 
Sibyl  and  Semiv- , 
amis;  statues  of 
George  Peabody, 
Edward  Everett 
and  Francis  Scott 
Key;  and  busts  of  Lowell,  Bryant,  Theo- 
dore Parker,  Josiah  Quincy  and  his  father 
represent  the  bulk  of  his  achievement  in 
art.  In  literature  he  published  poems, 
essays  and  rambles  in  Italy.  The  chief 
of  these  works  which  show  his  culture 
and  sympathies  are  Roba  di  Roma,  Con- 
versations in  a  Studio,  The  Castle  of  St. 
Angela  and  the  Evil  Eye,  Poems,  Excursions 
in  Art  and  Letters  and  A  Poet's  Portfolio. 
He  died  in  1895. 

Stowe,  Harriet  Beecher,  an  American 
writer,  was  born  at  Litchfield,  Conn.,  June 
14,  1811.  She  be- 
longed to  the  cele- 
brated Beecher  fam- 
ily,  being  the 
daughter  of  Dr.  Ly- 
man  Beecher  and 
the  sister  of  Henry 
Ward  Beecher.  She 
was  noted  as  a  child 
for  h">r  fondness  for 
writing,  and  at  12 
astonished  her 
teachers  with  a 
composition  on  the 
question:  Can  the 
immortality  of  the 
soul  be  proved  by  the 
light  of  nature? 
Moving  to  Cincinnati  with  her  father's 
family,  she  there  married  Calvin  E.  Stowe, 
then  a  professor  in  Lane  Theological  Semi- 
nary. In  that  region  and  through  the 
servants  employed  in  her  own  family  she 
learned  much  of  the  evils  of  slavery.  Her 
husband's  connection  with  many  prominent 
abolitionists;  his  knowledge  of  the  work- 
ings of  "the  underground  railroad;"  a  pro- 
slavery  riot  in  the  city,  when  many  of  the 
intended  victims  were  concealed  and  fed 
by  herself  and  her  friends;  a  sojourn  of  a 
brother  in  the  south;  and  his  observations 
on  the  slave-trade  all  helped  to  fit  her  for 
her  work.  Her  first  published  volume  was 
made  up  of  sketches  written  for  the  papers 
and  periodicals  of  the  day,  and  was  called 
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The  Mayflower.  In  1850  her  husband  be- 
came a  professor  in  Bowdoin  College,  Bruns- 
wick, Me.,  and  there  the  great  American 
novel  of  Uncle  Tom's  Cabin  was  written. 
The  characters  were,  many  of  them,  taken 
from  life,  and  many  incidents  were  obtained 
tiom  her  brother's  journal  of  his  southern 
tour,  and  others  from  the  lips  of  fugitives 
from  slavery.  The  story  appeared  first  as 
a  serial  in  The  National  Era  at  Washington, 
D.  C.,  and  made  a  great  sensation,  bring- 
ing the  author  unexpected  fame  and 
undreamed-of  financial  returns.  It  was 
translated  into  many  foreign  languages, 
including  Russian,  Polish,  Wendish,  Armen- 
ian, Arabic,  Chinese  and  Japanese,  and  has 
been  brought  out  on  the  stage  repeatedly. 
More  than  a  million  copies,  probably,  have 
been  printed  in  the  English  language.  Be- 
sides its  power  as  a  story  the  book  had  a 
strong  influence  in  bringing  about  the  Civil 
War,  as  it  opened  the  eyes  of  the  people 
to  the  evils  of  the  system  of  slavery.  Other 
works  of  Mrs.  Stowe's  are  Dred,  The  Min- 
ister's Wooing,  Agnes  of  Sorrento,  Oldtown 
Folks  and  My  Wife  and  I.  She  died  at 
Hartford,  Conn.,  on  July  i,  1896. 

Strachan,  J.,  was  born  in  Aberdeen, 
Scotland,  in  1778  and  educated  at  its 
grammar  school  there.  He  graduated  at 
Aberdeen  University,  studied  theology  at 
St.  Andrews  University  and  came  to  Canada 
in  1799  to  assume  the  principalship  of  a 
university  which  Governor  Simcoe  hoped 
to  establish  in  Toronto.  The  plan  fell 
through  temporarily,  and  Dr.  Strachan 
opened  a  school  in  Kingston  and  continued 
it  for  three  years.  He  afterwards  opened 
a  school  in  Cornwall.  In  1812  he  was 
appointed  rector  of  York,  in  1818  given  a 
seat  in  the  executive  council,  in  1825 
appointed  archdeacon  of  York,  and  in  1839 
was  created  bishop  of  Toronto.  In  1840 
he  resigned  from  the  legislative  council. 
The  province  owes  him  a  great  debt. 
Through  his  energy  Trinity  College  was 
given  to  Toronto. 

Stradivari  (strade-va're)  or  Stradiva- 
rius,  Antonio,  a  celebrated  Italian  violin- 
maker,  was  born  at  Cremona  in  1644. 
Besides  violins,  he  made  viols,  guitars  and 
mandolins.  His  instruments  are  known  for 
their  finish  and  fine  tone.  He  was  the 
first  to  finish  them  neatly  on  the  inside. 
The  great  care  with  which  he  selected  and 
cut  his  wood,  the  study  he  gave  to  the 
shape  and  proportions  and  the  luster  of 
the  varnish  used  combined  to  make  an 
instrument  without  a  rival.  They  are  care- 
fully preserved  by  those  possessing  them, 
and  bring  great  prices,  ranging  from  $1,000 
to  $3,000.  Stradivari  died  at  Cremona, 
Dec.  17,  1737. 

Strafford,  Thomas  Wentworth,  Earl 
of,  an  English  statesman,  was  born  at 
London,  April  13,  1593.  He  entered  Parlia- 
ment in  1614.  In  the  struggle  with  Charles 


I  he  sided  with  the  opposition,  against 
"not  the  king,  but  his  evil  ministers."  In 
1628  he  was  made  president  of  the  Council 
of  the  North  by  Charles  I  and  in  1652 
governor  of  Ireland.  There  is  much  differ- 
ence of  opinion  as  to  his  administration. 
His  aim  was  to  make  the  king  absolute 
in  Ireland,  and  his  system,  called  "thorough" 
by  himself  and  Laud,  was  severe.  But  he 
brought  the  country  into  a  prosperity 
unknown  before  or  since.  He  raised  the 
revenue,  improved  the  army,  cleared  the 
seas  of  pirates  and  introduced  the  cultiva- 
tion of  flax,  which  still  is  the  most  impor- 
tant industry  of  Ireland.  In  1639  he  be- 
came the  king's  principal  adviser.  When 
the  Long  Parliament  met  in  November, 
1640,  he  was  charged  with  high  treason 
and  imprisoned.  His  guilt  was  not  proved, 
the  principal  charge  being  his  telling  the 
king:  "You  have  an  army  in  Ireland  that 
can  reduce  this  kingdom,"  to  which  only 
one  witness  testified.  But  he  was  con- 
victed as  a  man  dangerous  to  the  public 
liberties,  and  Charles  gave  his  consent  to 
the  execution,  not  daring  to  refuse  the 
popular  clamor.  He  was  executed  on  May 
12,  1641.  See  Life  by  Foster  in  Eminent 
British  Statesmen  and  Elizabeth  Cooper. 

Straits  Settlements.     See  MALAKKA. 

Strakosch  ( stra'kosh ) ,  Clara  Louise 
(Kellogg),  American  operatic  singer,  was 
born  at  Sumterville,  S.  C.,  July  12,  1842, 
and  received  her  musical  education  at  New 
York,  where  she  made  her  d6but  at  the 
Academy  of  Music  in  1861.  Pursuing  her 
studies,  she  appeared  in  the  season  of 
1864-5  as  Marguerite  in  Gounod's  Faust,  as 
well  as  in  La  Somnambula,  Lucia  di  Lam- 
mermoor  and  other  operas,  achieving  great 
success.  In  1867  she  appeared  also  in 
England,  where  the  wide  range  and  per- 
fection of  her  soprano  voice  attracted 
attention.  Later  on  she  organized  an 
English-opera  company,  and  with  it  ap- 
peared in  the  chief  cities  of  this  country 
and  of  Europe.  Of  recent  years,  after  her 
marriage  to  Mr.  Strakosch,  she  has  appeared 
chiefly  at  concerts.  Her  repertoire  once 
embraced  about  40  operas. 

Strass'burg,  a  city  of  Germany  and,  since 
1871,  the  capital  of  Alsace-Lorraine,  is  on 
111  River,  two  miles  from  the  Rhine.  It 
has  been  strongly  fortified  by  the  Ger- 
mans, who  rebuilt  the  citadel,  dating  back 
to  1682,  and  placed  14  forts  on  the  sur- 
rounding heights.  The  finest  building  in 
the  city  is  the  cathedral  founded  in  the 
nth  century  but  not  finished  until  the 
1 5th.  It  is  one  of  the  finest  Gothic  churches 
in  the  world,  with  a  spire  of  open-stone 
work  466  feet  high,  a  magnificent  rose- 
window  42  feet  across,  and  in  the  minster 
the  wonderful  astronomical  clock.  Other 
fine  buildings  are  the  Protestant  Church  of 
St.  Thomas,  the  palace,  the  library,  the 
arsenal  and  the  new  university.  The  uni- 
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versity  was  founded  in  1621,  and  became 
famous,  especially  in  medicine  and  the 
study  of  the  languages,  but  was  broken  up 
during  the  French  Revolution.  In  1819 
it  was  established  again  by  the  union  of 
two  academies,  founded  in  1803  and  1808. 
In  1872  it  was  reorganized  as  a  German 
university,  with  new  buildings,  laboratories, 
a  library  of  over  700,000  volumes,  in  place 
of  the  old  one  of  200,000  volumes  which 
was  entirely  destroyed  in  the  siege  of  1870, 
a  faculty  of  151,  and  an  attendance  of 
1,418  students  in  philosophy,  jurisprudence, 
theology  and  medicine.  As  Strassburg 
stands  near  the  borders  of  France,  Ger- 
many and  Switzerland,  it  has  a  large  trade 
and  a  great  variety  of  manufactures,  in- 
cluding tanneries,  foundries,  chemical  and 
locomotive  works,  piano  and  tobacco  fac- 
tories and  many  jewelry  establishments. 

Strassburg  was  colonized  by  the  Romans 
during  the  reign  of  Augustus,  and  Julian 
here  won  a  victory  over  the  Alemanni  in 
357  A.  D.  It  became  a  free  town  of  the 
Holy  Roman  empire  in  the  i3th  century. 
In  1 68 1  it  was  seized  by  the  French  and 
confirmed  to  them  by  the  treaty  of  Rys- 
wick.  In  1870,  after  a  siege  of  seven  weeks, 
Strassburg  surrendered  to  the  Germans  on 
Sept.  28.  Population  167,678. 

Strat'ford,  Can.,  county-seat  of  Perth 
County,  Ont.,  has  a  population  of  9,959, 
and  is  a  railway  and  industrial  center  of 
growing  importance,  surrounded  by  rich 
farming-land. 

Stratford=on=Avon,  a  town  in  Warwick- 
shire, England,  22  miles  southeast  of  Bir- 
mingham, celebrated  as  the  birthplace  of 
Shakespeare.  It  stands  on  Avon  River. 
"Shakespeare's  house,"  where  the  poet  was 
born,  is  on  Henley  Street,  and  belongs  to 
the  government,  having  been  bought  for 
$15,000  and  restored.  The  old  guild-hall 
was  restored  in  1892,  and  is  occupied  by 
the  grammar-school  of  King  Edward  VI, 
where  Shakespeare  was  educated.  The  old 
church,  with  Shakespeare's  and  Anne 
Hathaway's  grave,  also  contains  an  Amer- 
ican stained-glass  window  representing  the 
"Seven  Ages."  The  Shakespeare  fountain 
was  presented  by  George  W.  Childs,  an 
American,  in  1887;  and  Shakespeare  Me- 
morial Theater  was  built  in  1877-9.  Anne 
Hathaway's  cottage,  near  by,  also  belongs 
to  the  nation.  Stratford-on-Avon  is  an 
important  agricultural  center,  but  its  pros- 
perity depends  largely  on  the  visitors,  who 
number  20,000  or  more  every  year.  Popu- 
lation 8,318.  See  Sketch-Book  by  Irving; 
Our  Old  Home  by  Hawthorne;  Stratford- 
on-Avon  by  Lee. 

Stratford  de  Red'cliffe  (Sir  Stratford 
Canning),  an  English  diplomatist,  was  born 
at  London,  Nov.  4,  1786.  He  in  1812 
negotiated  the  treaty  between  Russia  and 
Turkey,  which  released  the  Russian  army 
of  the  Danube  in  time  to  attack  Napoleon 


on  his  retreat  from  Moscow.  He  was 
minister  to  the  United  States  during  1819- 
23.  In  1825  he  was  again  sent  to  Con- 
stantinople; again,  in  1831,  on  a  mission  to 
draw  the  boundaries  of  the  new  kingdom 
of  Greece;  and  once  more,  from  1842  to 
1858,  he  was  ambassador  at  Constantinople. 
Here  his  influence  was  so  great  as  to  gain 
him  the  name  of  The  Great  Elchi.  He  in- 
duced the  sultan  to  begin  a  series  of  reforms, 
which  improved  the  condition  of  the  native 
Christians,  and  made  every  effort  to  pre- 
vent the  Crimean  War.  He  retired  from 
public  service  at  its  close  and  died  on 
Aug.  14,  1880.  See  L"'fe  by  Stanley  Lane- 
Poole. 

Strathco'na  and  Mount  Royal,  Lord, 
formerly  known  as  Sir  Donald  A,  Smith, 
high  commissioner  for  Canada  at  London, 
was  born  in  Scotland  in  1820.  He  early 
in  life  entered  the  service  of  the  Hudson 
Bay  Company,  and  was  the  last  resident- 
governor  of  that  fur-trading  corporation. 
For  a  time  he  represented  Selkirk,  Mani- 
toba, in  the  Dominion  Parliament  and  was 
a  director  of  the  Canadian  Pacific  Railroad 
Company.  In  the  Boer  War  he  raised  the 
Strathcona  Horse  for  service  in  South 
Africa,  equipping  500  men  at  his  own 
expense.  He  was  known  for  his  active  phil- 
anthropy. He  died  in  London  Jan.  21,  1914. 

Straus  ( strous),  Oscar  Solomon,  an 
American  merchant  and  diplomat,  was 
born  at  Otterberg,  Bavaria,  in  1850.  In 
1854  his  family  emigrated  to  the  United 
States.  Lazarus  Straus,  the  father,  and 
Oscar  made  wholesale  importations  of 
pottery  and  glassware.  Mr.  Straus  was 
educated  at  Columbia  University.  In  1887 
he  became  minister  to  Turkey;  returned 
home  in  1889;  and  was  re-appointed  in 
1897.  Since  1902  he  has  been  a  member 
of  the  Court  of  Arbitration  at  The  Hague. 
In  1907  he  was  appointed  secretary  of 
Commerce  and  Labor.  He  is  the  authoi 
of  The  Origin  of  the  Republican  Form  of 
Government  in  the  United  States;  Roger 
Williams  the  Pioneer  of  Religious  Liberty; 
The  Development  of  Religious  Liberty  in 
the  United  States;  and  Reform  in  the  Con- 
sular Service. 

Strauss,  David  Friedrich,  a  German 
writer,  was  born  at  Wurttemberg,  Jan.  27, 
1808.  He  began  life  as  a  country  pastor, 
but  after  a  year  became  professor  in  a 
seminary;  and  then  went  to  Berlin  for 
study.  While  teaching  and  lecturing  at 
Tubingen,  he  published  his  Life  of  Jesus 
(1835),  which  aroused  great  excitement 
throughout  Germany  and  resulted  in  his 
dismissal  from  his  position.  His  next  publi- 
cations were  'defenses  of  his  work,  which 
were  followed  by  his  second  great  work: 
Christian  Doctrine  of  Belief.  He  published 
lives  of  Schubart  and  Ulrich  von  Hiitten, 
brilliant  lectures  on  Voltaire  and  a  new 
Life  of  Jesus  (1864).  The  Christ  of  Faith 
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and  The  Old  and  the  New  Faith  are  his 
latest  works.  His  style  of  writing  places 
him  very  high  among  German  writers.  He 
died  on  Feb.  8,  1874.  See  Life  by  Zeller. 

Strauss,  Johann,  Austrian  dance-music 
composer  and  conductor,  known  familiarly 
as  The  Waltz-King,  was  born  at  Vienna, 
Oct.  25,  1825,  and  died  there  on  June  3, 
1899.  He  came  of  an  eminently  musical 
family,  his  father  being  a  noted  musician, 
while  two  of  his  brothers  were  composers 
of  dance-music.  On  his  father's  death  he 
became  conductor,  and  toured  the  world 
with  his  own  and  his  late  father's  orchestra. 
At  the  same  time,  from  an  early  age,  he 
composed  waltzes  and  operettas,  which 
have  held  the  stage  with  great  favor.  In 
1872  he  conducted  an  orchestra  of  1,000 
performers  at  the  Boston  Peace  Jubilee; 
he  for  a  time  also  was  musical  directpr  to 
Emperor  Joseph  at  Vienna.  His  most 
famous  waltz-pieces  are  Wiener  Blut,  Kun- 
sterleben  and  An  der  schonen  blauen  Donau. 
Of  his  operettas  the  following  are  best- 
known:  Indigo  Cagliostro,  La  Tsigane,  Die 
Fledermaus  (The  Bat),  Der  Lustige  Krieg 
(The  Merry  War),  Simplicius,  Eine  Nacht 
in  Venedig  and  The  Gypsy  Baron. 

Strauss,  Richard  (1864-  ),  a  dis- 
tinguished German  composer  and  con- 
ductor, born  at  Munich,  his  father  being 
the  finest  horn-player  of  his  day.  By 
musical  critics  Richard  Strauss  is  variedly 
estimated,  some  esteeming  his  work  but 
cacophony,  while  others  recognize  it  as 
"the  music  of  the  future"  and  deem  him 
the  most  eminent  of  living  German  musi- 
cians. In  like  manner,  his  Domestic  Sym- 
phony, Heldenleben  and  other  tone-poems 
have  provoked  the  most  acrimonious  dis- 
cussion; but  much  the  same,  it  will  be 
recalled,  was  said  of  Wagner  and  his  work, 
and  hence  the  balance  must  be  struck 
midway  between  the  two  varied  estimates 
current  in  regard  to  the  author's  produc- 
tions and  their  effect  on  the  ear  of  the 
listener  and  critic.  In  his  earliest  years 
Strauss  was  musical  director  at  Meiningen, 
chapel-master  twice  at  Munich,  then  at 
Berlin;  and  afterwards  he  occupied  him- 
self as  a  composer,  and  that  of  the  ultra- 
modern school.  His  chief  symphonic  works 
include  Italia  (a  fantasy),  Don  Juan,  Mac- 
beth, Death  and  Apotheosis,  Don  Quixote, 
Thus  Spake  Zarathustra  and  A  Hero's  Life. 
He  has  also  published  many  songs  (not 
far  short  of  50),  and  almost  all  have  been 
very  popular.  Great  successes  also  have 
been  his  operas  of  Guntram,  Feuersnot  and 
Salome  (q.  v.),  adapted  from  Oscar  Wilde's 
text,  which  reveal  special  gifts  as  an  imagi- 
native and  daringly  original  composer.  In 
1905  Strauss  paid  a  professional  visit  to 
this  country,  where  he  conducted  many  of 
his  more  admired  compositions. 

Straw  is  the  stem  of  grasses,  as  wheat, 
oats  and  barley  It  is  used  on  farms  for 


feeding  and  for  bedding  animals.  Its  chief 
use  in  the  arts  is  in  making  paper  and  hats. 
Wheat-straw  is  most  used  for  plaiting,  the 
process  by  which  the  straw  is  prepared 
for  hats,  bonnets  and  baskets.  The  straw 
is  usually  split  into  strips  and  plaited  or 
braided  by  women  and  children.  They  are 
sold  by  the  score  or  20  yards  in  a  piece. 
The  finest  straw-plaits  are  made  in  Tuscany, 
and  are  made  from  whole  wheat.  The 
wheat  is  sown  very  thickly  and  the  crop 
pulled  up  and  cut  off  by  hand  for  thresh- 
ing. The  plaiting  of  the  finer  straws  is 
so  trying  to  the  eyes  that  the  plaiters  can- 
not work  more  than  two  hours  a  day. 
Large  quantities  of  straw-plait  are  also  sent 
out  from  Canton,  China.  The  straw-braids 
which  are  brought  to  this  country  are 
made  into  hats  and  bonnets  by  a  machine 
which  sews  a  hundred  a  day,  and  are 
pressed  by  another  machine  at  the  rate 
of  four  a  minute.  Panama  hats  are  made 
from  straw  from  the  leaves  of  a  palm,  and 
are  braided  by  the  Indians  in  South  America. 

Straw'berry,  species  of  Fragaria,  a  genus 
of  the  rose  family.  It  contains  about  12 
species,  which  are  found  in  the  temperate 
regions  of  the  northern  and  southern  hemi- 
spheres. The  fruit  really  is  a  much  enlarged 
and  fleshy  receptacle,  in  the  surface  of 
which  the  very  small,  seed-like  akenes  are 
more  or  less  imbedded.  The  strawberry  is 
comparatively  recent  in  cultivation,  and  in 
America  it  is  said  to  be  the  most  important 
of  the  small  fruits.  The  ordinary  com- 
mercial varieties  are  all  from  the  Chilean 
strawberry  (F.  Chiloensis),  whose  name  in- 
dicates its  origin.  The  common,  wild  straw- 
berry of  the  eastern  United  States  was  once 
extensively  cultivated,  but  it  has  about 
passed  into  disuse. 

Strea'tor,  111.,  a  city  of  La  Salle  County, 
the  center  of  a  productive  agricultural  and 
coal-mining  district,  92  miles  southwest  of 
Chicago.  It  is  served  by  the  Chicago  and 
Alton;  Wabash;  Chicago,  Burlington  and 
Quincy;  Atchison,  Topeka  and  Santa  Fe; 
Illinois  Valley  and  Northern;  Chicago,  Ottawa 
and  Peoria  (Interurban),  and  Chicago,  Indiana 
and  Southern  railways.  It  has  foundries  and 
machine-shops;  flour  and  planing  mills;  brick, 
tile  and  sewer-pipe  works;  and  manufactories 
of  flint  and  Bohemian  ware,  window  and 
rolled  plate  glass,  automobile  and  automobile 
accessories  and  locomotive-repair  shops,  etc. 
The  city  has  fine  churches,  schools,  banks, 
libraries,  a  hospital,  a  home  for  the  aged,  a 
Y.  M.  C.  A.  building,  opera-house  and  other 
civic  institutions.  Population,  18,000. 

Street=Railways.  See  ELECTRIC  RAIL- 
WAYS. 

Strength  of  Mate'rials,  the  resistance 
which  materials  offer  to  changes  in  form, 
such  as  elongations,  compression,  bending 
and  twisting.  Such  changes  in  form  are 
called  strains,  and  the  force  with  which  the 
material  resists  a  strain  is  called  a  stress. 
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In  the  use  of  materials  for  a  structure  or  a 
machine  it  is  all-important  to  the  designer 
to  know  how  much  strain  a  given  force  will 
produce,  whether  the  material  will  recover 
from  the  strain  when  the  straining-force  is 
removed,  and  how  great  the  strain  can  be 
before  breaking  takes  place.  A  structure 
must  be  designed  so  as  to  withstand  without 
permanent  set  the  loads  that  it  is  to  carry. 
In  most  cases  it  is  equally  important  to  de- 
termine what  is  the  least  amount  of  mate- 
rial which  can  be  safely  used  under  the  given 
conditions.  Experiments  to  determine  these 
facts  cannot  be  made  on  the  completed 
structure,  for,  while  tests  of  complete 
structures  are  important,  they  cannot  re- 
veal all  that  is  necessary  to  know  and,  be- 
sides, would  be  an  expensive  way  of  deter- 
mining safety-limits.  But  by  analysis  of 
the  forces  and  loads  the  designer  can,  even 
in  complex  structures,  as  bridges  and  roofs, 
reduce  the  forces  to  comparatively  simple 
straining  actions  in  the  individual  parts, 
eo  that  he  can  make  his  plans  from  the  re- 
sults of  experiments  on  the  materials  used. 
Such  experiments  are  called  tests  of  strength 
of  materials,  and  the  machines  for  making 
the  tests  are  called  testing-machines.  (See 
TESTING-MACHINES.)  The  behavior  of  mate- 
rials under  loads  is  that,  under  any  load, 
there  is  a  strain  (elongation,  compression, 
bending,  twisting  etc.),  and  there  is  de- 
veloped at  the  same  time  a  stress-resisting 
force  which  tends  to  restore  the  material 
to  its  original  form.  In  1676  Robert  Hooke 
first  stated  his  law  that  in  elastic  materials 
the  stress  is  proportional  to  the  strain,  a 
law  which  is  assumed  to  be  strictly  true 
for  structural  testing.  The  ratio  between 
the  stress  and  the  strain  is  called  the  coeffi- 
cient of  elasticity.  For  practical  purposes 
there  are  as  many  kinds  of  coefficients  as 
there  are  kinds  of  strain,  as  coefficient  of 
tension,  of  compression,  of  bending  or  of 
torsion.  As  long  as  Hopke's  law  holds,  the 
material  regains  its  original  form  as  soon  as 
the  straining-force  is  removed.  But  if  the 
strain  goes  beyond  a  certain  amount,  de- 
pending on  the  material,  the  material  re- 
mains permanently  deformed  or  set,  and 
we  say  it  has  been  strained  beyond  "the 
elastic  limit."'  In  engineering- work  it  is 
very  important  that  no  part  of  a  structure 
or  machine  shall  be  strained  beyond  the 
elastic  limit.  If  the  load  be  still  further  in- 
creased, the  material  will  break  under  the 
load,  and  we  have  the  breaking-force  or 
"ultimate  strength  of  the  material."  From 
the  above  it  is  seen  that  the  important  tests 
which  are  commonly  required  are  (i)  amount 
of  elongation,  of  compression,  of  bending 
and  of  torsion  produced  by  different  forces; 
(2)  elastic  limit  in  each  case;  and  (3)  the 
ultimate  strength  or  breaking-force  in  each 
case.  Stresses  and  straining-forces  are,  in 
British  and  American  engineering  practice, 
stated  in  pounds  per  square  inch.  We  can 


thus  express  the  average  tensile  strength 
of  timber  as  10,000,  of  cast  iron  as  20,000, 
of  wrought  iron  as  60,000  and  of  steel  as 
100,000  or  over,  meaning  so  many  pounds 
per  square  inch  cross-section.  The  strength 
of  any  material  depends  not  only  on  the 
composition  of  the  material  but  on  its  phy- 
sical condition,  the  treatment  it  has  under- 
gone, the  way  the  load  has  been  applied, 
and  in  every  case  a  wide  margin  must  be 
allowed  between  the  possible  loads  as  shown 
by  the  tests  and  the  actual  loads  and  for 
conditions  which  cannot  be  fully  taken  into 
account.  The  term  "factor  of  safety"  is 
used  to  express  this  relation  between  work- 
ing loads  and  theoretically  possible  loads. 
Thus  for  a  working  tensile  strain,  one  fifth 
of  the  ultimate  strength  may  be  used  for 
good  wrought  iron  or  the  "factor  of  safety" 
is  five.  Besides  the  tension,  compression, 
bending  and  torsion  tests,  there  are  a  num- 
ber of  other  tests  which  are  made  on  mate- 
rials for  special  purposes,  as  tests  on  paving- 
bricks  for  hardness  and  durability,  tests  of 
cements  and  limes.  For  detailed  informa- 
tion on  the  strength  of  materials  and  test- 
ing consult  Unwin's  Materials  of  Construc- 
tion or  Merriman's  Mechanics  of  Materials. 

Strikes.  See  LABOR,  LABOR-ORGANIZA- 
TIONS and  TRADE-UNIONS. 

Strobilus  (stro-bi'lus)  (in  plants),  a  name 
given  to  the  cone-like  cluster  of  sporophylls 
which  is  best  displayed  by  equisetums,  club- 
mosses  and  gymnosperms.  In  gymnosperms 
it  often  is  called  a  flower,  and  it  really  stands 
for  the  flower  in  plants  without  floral  leaves. 
It  probably  is  the  structure  from  which  true 
flowers  have  been  derived. 

Strych'nine.     See  POISONS. 

Stu'art  or  Stew'art,  the  name  of  a  royal 
family  of  Scotland  and  England.  The  name 
is  derived  from  the  office  of  steward  of  Scot- 
land, which  was  given  to  one  of  the  family 
by  David  I,  king  of  Scotland,  and  became 
hereditary  in  the  family.  The  family  is  of 
Norman  origin,  the  first  ancestor  in  Eng- 
land receiving  lands  from  Henry  I.  The 
marriage  of  Walter,  the  sixth  steward  of 
Scotland,  in  1315  to  Marjory,  daughter  of 
Robert  Bruce,  brought  the  crown  of  Scot- 
land to  the  Stuarts.  "It  came  with  ane 
lass,"  said  James  V.  Robert  II,  the  son  of 
Walter  Stewart  and  Marjory  Bruce,  came 
to  the  throne  in  1317  as  the  first  of  the 
Stuart  kings.  Between  1371  and  1714  14 
Stuarts  sat  upon  the  Scottish,  and  six  of 
these  also  on  the  English,  throne.  The  last 
Stuart  sovereign  was  Queen  Anne.  The  house 
of  Hanover,  to  which  the  present  ruling 
family  of  England  belongs,  is  connected 
with  the  Stuart  family  through  Sophia, 
Electress  of  Hanover,  who  was  the  grand- 
daughter of  James  I.  See  The  Royal  House 
of  Stuart  by  Gibb  and  Skelton. 

Stuart,  Gilbert  Charles,  an  American 
painter,  was  born  at  Narragansett,  R.  I.,  in 
1755.  He  studied  at  Edinburgh,  worked  his 
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passage  home,  and  began  painting  at  New- 
port, R.  I.  He  returned  to  London  in  1775, 
where  he  suffered  from  poverty  until  be- 
friended by  Benjamin  West.  He  gained  a 
high  rank  as  a  portrait-painter,  rivaling 
Reynolds  and  other  English  artists.  In 
1792  he  returned  to  America,  and  painted 
the  well-known  portrait  of  Washington 
and  those  of  Jefferson,  Madison  and  John 
Adams.  He  died  at  Boston,  July  27,  1828. 
See  Life  by  Mason. 

Stuart,  James  Ewell  Brown,  a  noted 
Confederate  cavalry-general,  was  born  in 
Patrick  County, 
Va.,Feb.6,  1833, 
and  died  from 
mortal  wounds  at 
Richmond,  Va., 
May  12,  1864. 
His  early  career 
was  spent  as  a 
mounted  rifle- 
man in  Texas 
and  Kansas,  en- 
gaged in  Indian 
warfare.  When 
the  Civil  War 
broke  out,  he  held 
a  captaincy  in  the 
regular  army,  but 
GEN.  j.  E.  B.  STUART  resigned  this  to 
enter  the  Confederate  service,  in  which  he 
became  the  most  distinguished  of  cavalry 
officers  in  the  army  of  northern  Virginia.  He 
took  part  in  the  battles  of  Bull  Run,  Antietam 
and  Fredericksburg,  and  conducted  raids 
through  the  Shenandoah  valley  and  into 
Pennsylvania.  Being  promoted  to  the  rank 
of  major-general,  he  was  assigned  to  the 
command  of  the  cavalry  in  Lee's  army  and 
did  good  service  for  the  Confederacy  in  the 
battles  of  the  Wilderness.  He  covered  the 
retreat  after  the  battle  of  Gettysburg,  and 
was  mortally  wounded  at  the  battle  of  Yel- 
low Tavern  against  the  forces  under  Gen. 
Philip  II.  Sheridan.  See  McClellan's  Life 
of  Major-General  J.  E.  B.  Stuart. 

Stubbs,  William,  an  English  historian, 
was  born  at  Knaresborough,  June  21,  1825. 
He  studied  at  Oxford,  and  became  a  clergy- 
man, settling  at  Navestock,  Essex,  in  1856. 
In  1866  he  was  appointed  professor  of  mod- 
ern history  at  Oxford.  He  was  made  bishop 
of  Chester  in  1884,  and  changed  to  the  see 
of  Oxford  in  1889.  His  writings  are  his- 
torical, and  are  marked  by  great  learning 
and  rare  impartiality,  and  hold  the  highest 
rank  in  English  history.  He  edited  a  large 
number  of  medieval  histories  and  chronicles 
as  Chronicles  of  Edward  I  and  Edward  II. 
His  historical  works  include  Constitutional 
History  of  England,  The  Early  Plantagenets, 
in  the  Epochs  of  Modern  History  Series, 
and  Seventeen  Lectures  on  the  Study  of  His- 
tory. He  died  on  April  22,  1901. 

Study,  How  to.  The  importance  of  this 
problem  is  indicated  in  tke  fact  that  one's 


attitude  toward  study  and  toward  school 
in  general  is  greatly  dependent  on  his  method 
of  study.  If  there  be  friction  in  the  process, 
one  dislikes  study  and  school  and  drops  out  of 
the  latter  earl  y .  But  if  little  friction  is  present, 
so  that  the  work  is  agreeable,  one  is  likely  to 
be  a  student  and  become  well-educated. 

The  problem  is  seen  to  be  more  serious  still, 
when  it  is  recalled  that  very  young  people 
study  in  such  a  way  that  they  gradually  Idse 
their  native  energy  to  think  and  act  inde- 
pendently. One  can  easily  spend  so  much 
time  collecting  ideas  of  other  people,  that 
he  finally  has  no  ideas  of  his  own.  Indeed, 
this  tendency  is  common.  Thus  in  the  very 
process  of  being  educated  the  native  self 
is  undermined  and  weakened.  The  real 
object  of  study,  on  the  other  hand,  is  not 
merely  to  collect;  a  new  mass  of  facts  can 
only  submerge  and  destroy  individuality. 
But  the  object  is  to  use  facts  and  ideas 
merely  as  means  of  nourishment.  They  are 
the  food  by  means  of  which  mental  and 
spiritual  ability  is  developed,  as  meat  and 
bread  are  the  means  by  which  the  physical 
body  is  developed.  A  power  of  consump- 
tion of  ideas,  therefore,  that  insures  good 
assimilation  is  of  the  highest  importance 
to  every  young  person. 

What,  then,  are  the  precautions  that 
should  be  taken  to  bring  this  about? 

In  the  first  place,  something  should  be 
done  to  overcome  the  comparative  helpless- 
ness characteristic  of  a  large  percentage 
of  school-children,  when  they  meet  intel- 
lectual difficulties  in  their  studies.  The 
remedy  for  the  evil  is  much  greater  initia- 
tive on  the  part  of  children  during  the  reci- 
tation. So  long  as  the  recitation  continues 
to  be  what  it  has  usually  been,  i.e.,  a 
period  where  the  teacher  entirely  assumes 
the  initiative  and  children  are  wholly  follow- 
ers, helplessness  on  the  part  of  pupils  must 
be  expected.  On  the  other  hand,  if  children 
are  to  become  independent  in  mental  work, 
they  must  be  left  alone  more  of  the  time,  or 
at  least  must  lead,  rather  than  follow,  in 
the  recitation  of  lessons.  This  means  that 
many  of  the  recitation  periods  —  possibly 
the  greater  part  of  those  in  the  elementary 
school  —  should  be  spent  by  pupils,  not 
merely  in  reciting,  but  in  mastering  lessons 
in  the  teacher's  presence  and  under  the  in- 
fluence of  her  suggestion.  In  other  words, 
many  of  these  recitation-periods  should 
rather  be  study-periods,  in  which  pupils 
study  aloud  before  their  teacher,  thus  tak- 
ing the  lead  in  such  work  and  revealing 
their  method  of  procedure  for  correction. 
This  presupposes  the  teacher's  willingness 
and  ability  to  keep  still  much  of  the  time, 
not  altogether  an  easy  task,  and  also  a 
change  of  aim  for  much  of  the  school-work. 
Ordinarily  that  object  is  knowledge  of  the 
various  studies;  in  such  work  as  this  sug- 
gested, however,  it  would  be  knowledge  of 
how  to  study,  a  very  difficult  thing. 
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Teachers  may  be  willing  to  practice 
silence  in  class  and  to  accept  development 
of  initiative  on  the  part  of  their  pupils  as  a 
very  prominent  aim.  But  until  the  chil- 
dren themselves  become  clear  in  regard  to 
the  direction  in  which  initiative  is  to  be 
exercised,  they  are  likely  themselves  to  be 
provokingly  silent.  What,  then,  are  the 
further  principal  factors  in  proper  methods 
of  study? 

Both  children  and  college  students  gen- 
erally recognize  two  main  factors  in  study  — 
i.  e.,  memorizing  and  thinking.  Which 
should  come  first  is  the  next  important 
question  to  be  met.  Custom  says :  Memor- 
izing. "Fix  the  facts  or  thoughts  in  memory, 
then  reflection  upon  them  can  follow  at 
leisure"  is  the  common  thought.  But  there 
are  always  more  duties  in  life  than  time 
allows  us  to  perform,  so  that  reflection  is 
habitually  postponed  until  it  is  omitted. 
In  consequence,  to  the  great  majority  of 
persons,  studying  signifies  mainly  the 
stultifying  work  of  memorizing.  Suppose 
now,  this  order  were  inverted,  and  young 
people  were  taught  to  undertake,  first, 
whatever  thinking  was  expected  of  them 
in  each  lesson.  They  would  then  at  least 
make  sure  of  the  more  interesting  part. 
But,  more  than  that,  thinking  thoughts 
through,  in  the  various  ways  required  in 
good  study,  is  the  very  best  method  of 
memorizing  them,  and  psychologists  rec- 
ommend this  method  even  in  the  case  of 
verbatim,  memoriter  work.  Conscious  effort 
to  memorize  would  then  be  largely  or 
wholly  unnecessary,  because  the  memoriz- 
ing would  become  a  by-product  of  thinking 
instead  of  a  substitute  for  it.  Here  is  a 
very  important  fact  to  be  taught  to  young 
people  about  how  to  study.  If  it  were  ap- 
plied, there  would  need  to  be  less  of  dull 
drill  in  school;  one  reason  for  so  much  of  it 
now  is  that  there  is  so  little  thinking.  Some 
drill  might  still  be  necessary,  but  by  com- 
ing after  most  of  the  thinking,  the  motive 
for  it  would  be  made  plainer  and  it  would 
be  less  wearisome. 

What  kinds  of  thinking  are  to  be  expected 
is  the  next  important  question.  The  re- 
maining principal  factors  in  study  might 
well  be  expected  to  be  the  principal  factors 
involved  in  thinking. 

First  of  all  comes  the  selection  of  what 
is  relatively  most  valuable.  There  always 
is  a  tendency  for  young  people  to  regard 
ideas  as  all  on  the  same  plane  of  work, 
and  many  teachers  encourage  rather  than 
overcome  this  tendency.  It  is  encouraged 
by  assigning  lessons  by  pages,  and  then 
requiring  practically  everything  to  be 
reproduced  in  class.  It  is  encouraged,  also, 
by  allowing  facts  to  be  reproduced  in  the 
order  in  which  they  have  been  presented 
in  the  text,  since  this  method  emphasizes 
again  the  importance  of  everything. 

To  combat  this  tendency   it  is  well  to 


require  pupils  or  students  to  recite  by 
topics  or  points  rather  than  by  pages;  to 
take  up  first  what  they  consider  the  most 
important  thought  in  the  lesson,  even 
though  it  happen  to  come  last  in  the  work: 
to  suggest  marginal  headings  and  even 
write  them  into  the  margin  if  they  own 
books.  By  such  means  the  habit  of  watch- 
ing for  the  main  issue  or  issues  can  be  in- 
culcated. 

Directly  connected  with  this  should  come 
training  in  the  habit  of  overlooking  or 
neglecting  what  is  relatively  unimportant. 
A  pupil  who  has  so  good  a  memory  that  he 
reproduces  practically  everything  in  a 
lesson  seldom  deserves  praise.  Such  a 
memory  merely  relieves  him  from  the  neces- 
sity of  thinking  enough  to  discriminate  be- 
tween what  is  especially  valuable  and  that 
which  is  insignificant.  Some  clearness  as 
to  the  meaning  of  thoroughness  in  study  is 
here  involved.  So  long  as  young  people 
are  brought  up  with  the  idea  that  thor- 
oughness means  attention  to  everything, 
recognition  of  relative  values  will  be  want- 
ing. A  pupil  should  be  now  and  then  con- 
demned, therefore,  for  paying  attention 
to  what  is  not  worth  the  time.  You  can- 
not teach  emphasis  of  some  parts  without 
presupposing  neglect  of  others,  for  the  two 
are  correlatives. 

The  outcome  of  good  training  in  these 
two  directions  should  be  a  habit  of  seizing 
quickly  on  the  main  ideas  presented  and 
of  grouping  the  details  bearing  intimately 
upon  them  around  the  central  thoughts . 
That  would  mean  organization  of  thought, 
a  most  valuable  factor  in  proper  study. 
Not  only  should  relative  values  thus  always 
be  very  prominent  in  study,  but  the  sound- 
ness, in  final  value,  of  ideas  in  life  should  also 
be  considered.  Many  persons  have  a  pro- 
found respect  for  print,  and  willingly  try 
to  hold  as  valuable  whatever  they  find  in 
a  text.  But  from  childhood  good  judg- 
ment in  this  direction  should  be  developed, 
and  such  attempts  should  be  a  part  of  a 
teacher's  work,  who  is  endeavoring  to  in- 
struct pupils  in  the  art  of  study.  How  often 
are  newspaper  and  magazine  articles,  as 
well  as  whole  books,  unworthy  of  perusal! 
Young  people  must  be  trained,  therefore, 
not  only  to  judge  what  is  relatively  most 
valuable  among  a  lot  of  ideas  and  facts, 
but  what  is  valuable  for  life  or  lacking  in 
such  worth.  In  other  words,  they  must 
practice  judging  practical  worth,  must  be 
made  critical  to  this  extent,  and  learn  to 
believe  in  their  right  and  ability  in  this 
direction.  This  is  nothing  more  than  say- 
ing that  children  and  college-students 
should  develop  independent  judgment  or 
be  made  self-reliant  and  sensible. 

Intimately  related  to  this  last  factor  of 
study  is  the  need  of  finding  the  specific 
bearings  or  relation  that  a  given  topic  has 
for  daily  life.  It  is  very  common  for 
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students  to  store  facts  for  distant,  future 
use  without  reference  to  actual  life  at  the 
present  time.  But  that  attitude  is  cer- 
tainly wrong.  Knowledge  cannot  be  judged 
and  digested  till  its  relation  to  life  is  seen. 
The  standard  for  passing  judgment  on 
values  is  found  in  life  itself.  Another  way 
of  expressing  this  thought  is  to  say  that  the 
student  should  conceive  specific  purposes 
which  the  ideas  he  is  studying  along  a  given 
line  are  likely  to  further.  This  is  by  no 
means  an  easy  task,  but  it  is  an  important 
one.  A  person  who  habitually  reads  a  book 
or  magazine  article  without  thought  of  any 
effect  it  may  bring  about  either  in  topics 
for  conversation  or  journeys  that  he  may 
take  hardly  has  the  right  method  of  study. 
This  does  not  signify  that  one  should  never 
read  for  the  "mere  momentary  tickle"  or 
that  he  should  always  be  strictly  critical. 
But  it  does  signify  that  the  purpose  of  ideas 
is  found  in  their  expression  and  that,  unless 
one  develop  the  habit  of  teaching  what  he 
learns  to  the  point  of  its  contact  with  life 
at  home,  on  the  street  and  elsewhere,  he  is 
like  the  miser  in  hoarding  wealth  without 
reference  to  its  use.  It  is  the  wrong  habit 
of  mind  for  the  student.  Thus  he  should 
not  only  judge  the  value  of  thought,  but 
should  form  the  habit  of  using  it. 

Still  another  factor  of  study  is  the  work 
of  supplementing  an  author's  statement. 
Even  the  best  of  authors  fail  to  put  most 
of  their  ideas  into  print,  or,  as  Ruskin  puts 
it,  all  literature  —  like  the  story  of  the 
Prodigal  Son  —  appears  practically  in  the 
form  of  parables,  requiring  much  supple- 
menting in  order  to  be  properly  pictured 
and  interpreted.  The  words  in  a  minister's 
text  in  comparison  with  those  in  his  ser- 
mon are  perhaps  as  one  to  a  thousand. 
The  statements  in  any  text  should  bear  a 
somewhat  similar  ratio  to  the  thought  that 
they  suggest  in  the  reader's  mind.  Ac- 
cordingly, much  time  should  be  occupied 
by  children  in  school  in  vizualizing  in 
greater  detail  and  reflecting  upon  the 
scenes  in  geography,  history  and  other 
English.  To  this  end,  questions  testing 
mainly  memory  are  out  of  place;  questions 
involving  reflection  should  be  common,  if 
young  people  aru  to  become  reflective. 
Again  the  initiative,  it  should  be  remem- 
bered, should  come  from  the  children.  A 
very  common  remark  from  the  teacher,  in 
the  treatment  of  text,  might  well  be. 
"Do  we  need  to  stop  here  in  order  to  talk 
over  any  matter?"  The  children  should 
even  Larn  to  call  a  halt  themselves  at 
fit  places  and  to  offer  the  supplemental 
thought  without  even  a  suggestion  from 
the  teacher, 

These  are  some  of  the  more  important 
factors  in  proper  study,  very  briefly  pre- 
sented. Children  in  the  elementary  school 
should  be  acquainted  with  these  in  their 
application,  as  they  should  be  taught  the 


principles  of  arithmetic.  The  teacher 
should  always  bear  in  mind  that  the  main 
part  of  proper  study  is  reflection;  is  thinking, 
rather  than  memorizing.  Some  one  has 
declared  that  the  good  reader  spends  at 
least  as  much  time  reflecting  on  what  he 
reads  as  he  does  in  the  actual  reading.  That 
is  a  valuable  suggestion.  But  if  such  a 
habit  of  study  is  to  be  brought  about,  the 
teacher  must  watch  the  character  of  her 
question.  The  vast  majority  of  questions 
put  by  teachers  to-day  are  out-and-out 
memory  questions,  *.  e.,  they  tax  memory 
primarily.  In  place  of  these  must  come 
thought-questions.  Then  when  children 
are  told  to  "think  and  think  hard,"  as  they 
very  often  are,  there  will  be  some  prospect 
that  they  will  understand  wherein  the 
thinking  that  is  required  of  them  consists. 
Ses  ARITHMETIC  (latter  part  of  article). 
Consult  the  Report  of  the  National  Educa- 
tional Association  for  1906  and  Suggestions 
for  Improvement  of  the  Study-Period  by  F.  M. 
McMurry.  F.  M.  McMuRRY. 

Sturgeon  (stur'jun),  a  large  fish  both  of 
salt  and  of  fresh  water,  having  an  elongated 
body  and  the  skin  provided  with  five  rows 
of  large,  bony  plates.  There  are  about  20 
species,  all  living  in  the  northern  hemi- 
sphere. The  skeleton  and  skull  are  cartilage, 
and  the  bony  plates,  which  are  formed  in 
the  skin,  cover  the  head.  Between  the 
larger  plates  are  smaller  ones.  The  snout 
is  elongated,  the  mouth,  upon  the  under 
side,  is  tube-like  and  without  teeth.  In 
front  of  it  hang  four  barbels.  Its  food  is 
plants  and  small  fish,  which  are  sucked 
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into  the  mouth.  The  common  sturgeon  is 
found  on  both  sides  of  the  Atlantic  and 
ascends  rivers  to  spawn.  It  reaches  a 
length  of  eight  to  twelve  feet  on  the  Atlantic 
coast,  and  is  larger  in  European  seas.  It 
ascends  the  Hudson  to  Albany,  and  its  red 
flesh  is  jocularly  called  Albany  beef.  The 
shovel-nosed  sturgeon  and  the  lake  sturgeon 
are  common  in  the  great  lakes  and  waters 
of  the  Mississippi  valley.  They  do  not 
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enter  the  sea.  A  sturgeon  of  the  Pacific 
coast  reaches  a  weight  of  600  pounds,  but 
the  largest  of  all  inhabit  rivers  flowing  into 
the  Caspian  and  Black  Seas.  They  are 
known  as  hurso,  and  reach  a  length  of  25 
feet  and  a  weight  of  nearly  3,000  pounds. 
The  sturgeon's  air-bladder  is  the  principal 
source  of  isinglass  and  the  roe  of  caviar. 

Sturgeon  Falls,  Can.,  on  Sturgeon 
River,  Nipissing  District,  New  Ontario,  on 
the  main  line  of  the  Canadian  Pacific.  The 
water-power  at  this  point  has  been  devel- 
oped to  10,000  horse-power.  The  pulp  and 
paper  mills  of  the  Imperial  Paper-Mills 
Company  are  here.  They  employ  1,500 
hands.  The  nickel-belt  extends  within  a 
few  miles  of  the  town.  A  refining  and 
reducing  plant  is  being  erected.  Extensive 
saw-mills  are  here,  and  the  fishing  industry 
is  important.  Population  3,500. 

Stuttgart  (stfiot1 'gdrt) ,  a  city  of  Germany, 
is  the  capital  of  Wurttemberg.  It  is  about 
two  miles  from  Neckar  River  and  127  south- 
east of  Frankfort,  and  is  surrounded  by 
hills,  which  are  covered  with  vineyards, 
gardens  and  beautiful  houses.  Near  Palace 
Square,  in  the  center  of  the  city,  are  the 
old  castle,  belonging  to  the  i6th  century, 
the  new  palace,  the  theater,  academy,  the 
jubilee  column  (1841),  a  statue  of  Schiller 
and  the  railroad-station,  which  is  one  of 
the  finest  in  Germany.  There  are  a  famous 
polytechnic  school,  a  conservatory  of  music, 
a  museum  and  art-gallery  and  the  royal 
library  of  over  500,000  volumes,  including 
a  fine  collection  of  7,000  Bibles.  Stuttgart 
has  one  of  the  largest  book-trades  in  Ger- 
many, and  manufactures  beer,  pianos,  chem- 
icals, chocolate  and  furniture.  Its  fairs  for 
the  sale  of  books,  hops,  cloth  and  horses 
are  celebrated.  It  has  been  the  capital  of 
Wurttemberg  since  1842.  Population 

285,589. 

Stuyvesant  (sti've-sant),  Peter,  the  last 
Dutch  governor  of  New  York,  was  born  in 
Holland  in  1592.  He  was  in  the  army  in 
the  West  Indies,  became  governor  of 
Curafoa,  and  lost  a  leg  in  the  attack  on 
St.  Martin.  He  was  made  director-general 
of  the  New  Netherlands,  as  the  country 
was  then  called,  in  1646.  He  was  con- 
ciliatory toward  the  Indians  and  just  to- 
ward his  subjects;  but,  when  a  convention 
demanded  that  "no  new  laws  should  be 
enacted  but  with  the  consent  of  the  people/' 
Stuyvesant  commanded  the  separation  of 
the  assembly,  saying:  "We  derive  our 
authority  from  God  and  the  Company,  and 
not  from  a  few  ignorant  subjects."  In 
1650  he  helped  to  decide  the  boundaries 
between  the  Dutch  and  English  possessions, 
and  in  1655  took  the  region  around  the 
Delaware  from  the  Swedish  settlers.  When 
the  English  war-ships  in  1664  appeared 
before  New  Amsterdam  (New  York),  he 
was  obliged  to  yield  to  the  will  of  the  people 
and  surrendered  the  city,  the  treaty  being 


signed  on  Sept.  4,  1664,  in  Stuyvesant's 
house  on  his  farm,  known  as  the  Great 
Bowerie,  from  which  the  Bowery  in  New 
York  received  its  name.  He  lived  18  years 
after  the  surrender  on  his  farm,  where  he 
died  in  August  of  1672.  See  History  of 
New  York  by  Martha  J.  Lamb  and  Knicker- 
bocker's History  of  New  York  by  Washing- 
ton Irving. 

Style  (in  plants),   that  part  of  a  carpe 
which  rises  from  the  ovary  as  a  more  or 
less  elongated  beak,  and  bears 
the  stigma.    It  relates  the  stig- 
ma properly  to  pollination.      It 
usually  is  a  slender  cylindrical 
body,    but   it    often   is    much 
modified   in   form,   as   in    the 
common  iris  or  flag,  in  which 
it    resembles    a    small    petal, 
(a)  Style        ^n  case  the  style  is  lacking,  the 
(6)  Stigma,     stigma  is  said  to  be  sessile  on 
the  ovary,    See  FLOWER. 

Stylites  (sti'li'tez),  Simeon,  a  member  of 
a  class  of  hermits  who  spent  their  lives  on 
pillars  (Greek  styletes).  He  was  the  founder 
of  the  order,  and  lived  in  the  beginning  of 
the  sth  century.  He  was  a  Syrian  monk 
and  spent  nine  years  in  a  monastery  with- 
out stirring  from  his  cell.  Then,  in  his 
desire  for  holiness,  he  ascended  a  pillar  near 
Antioch.  where  he  spent  30  years.  The 
pillar  was  72  feet  high  and  only  four  feet 
square  on  the  top.  His  fame  brought 
crowds  of  pilgrims,  to  whom  he  preached, 
making  many  converts  from  paganism.  He 
died  on  his  pillar  in  459,  when  72  years  old, 
and  was  buried  with  great  pomp  at  Antioch. 
Other  monks  followed  his  example  down  to 
the  1 2th  century. 

Styx  (stiks),  in  Greek  mythology,  is  one 
of  the  rivers  of  the  lower  world,  around 
which  it  flows  seven  times.  Charon  ferries 
the  souls  of  the  dead  over  this  stream.  It 
is  named  from  the  nymph  Styx,  the  daughter 
of  Oceanus,  who  first  came  to  the  help  of 
Zeus  against  the  Titans. 

Sub' marine'  Nav'iga'tion.  See  TORPEDO. 
Subsoil  is  the  soil  below  the  surface- 
material  which  has  undergone  chemical 
change  by  weathering  (see  SOILS)  and  may 
contain  humus,  making  it  darker  than  the 
subsoil.  Subsoiling  is  deep  plowing  to 
bring  up  the  lower  soil  that  has  not  been 
exhausted  by  cropping.  Its  mineral  food 
cannot  become  available  until  decomposed 
by  weathering-agents  (see  NITROGEN- 
GATHERING  CROPS)  .  The  weathering  process 
goes  on  slowly,  and  land  has  been  greatly 
injured  by  bringing  up  too  much  at  once. 
Subsoiling  should  go  on  at  the  rate  of 
about  half  an  inch  a  year  till  a  depth  of 
nine  or  ten  inches  is  reached. 

Suchau  (soo'chou'),  one  of  the  largest 
cities  in  China,  is  50  miles  northwest  of 
Shanghai,  on  the  imperial  canal.  It  is 
built  on  islands  separated  by  canals.  It 
is  a  center  of  silk-manufacture  and  print- 
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ing.  It  was  captured  in  the  Tai-ping 
rebellion,  and  retaken  by  "Chinese"  Gordon 
in  1863,  when  many  of  its  finest  buildings 
were  destroyed.  Population  500,000. 

Suck'er  (in  plants),  a  very  strong-grow- 
ing branch  which  arises  in  an  unusual  posi- 
tion, as  from  the  older  parts  of  trees  and 
shrubs,  often  at  the  base,  or  in  connection 
with  wounds.  The  process  known  as  pollard- 
ing is  for  the  purpose  of  inducing  the 
development  of  suckers  by  means  of  wounds. 
Suckers  are  often  called  watersprouts. 

Sucker,  the  name  given  a  number  of 
freshwater  fishes  of  North  America,  with 
thick,  fleshy  lips  bordering  a  sucking  mouth. 
There  are  about  60  species  in  the  family, 
which  embraces  the  buffalo-fishes  of  the 
Mississippi  Valley,  the  common  suckers  and 
the  mullet  or  red  horse  They  feed  on 
plants  and  small  water-animals.  The  com- 
mon or  white  sucker  reaches  a  length  of 
1 8  inches,  and  is  very  abundant  in  streams 
from  Canada  to  Montana  and  Florida. 
They  are  eaten,  but  the  flesh  is  rather 
tasteless  and  bony.  The  remora  (q.  v.) , 
having  a  sucking-disk  on  the  back  of  the 
head,  is  also  sometimes  called  a  sucker, 
and  the  name  is  also  applied  to  the  hag 
and  certain  other  fishes. 

Sucre  (sdo'krd),  a  name  for  Chuquisaca, 
the  capital  of  Bolivia  (q.  v.). 

Sudan  (sdo-dan') ,  a  vast  region  in  Africa, 
stretching  from  the  Atlantic  to  the  Red 
Sea  and  from  Egypt  and  the  Sahara  almost 
to  the  equator.  The  Arabic  name,  Beled- 
es-Sudan,  means  Land  of  the  Blacks.  It 
is  the  home  of  the  true  negro  race.  Its 
area  is  estimated  at  2,000,000  square  miles, 
its  population  at  20,000,000.  There  are 
three  divisions  —  eastern,  western  and  cen- 
tral Sudan.  Eastern  Sudan  is  sometimes 
called  the  Egyptian  Sudan,  which  until 
1882  was  a  province,  with  Khartum  for  its 
capital.  It  is  now  divided  into  13  provinces, 
which  are  subdivided  into  districts  and  in- 
clude Bahr-el-Gha/,al,  Berber,  Blue  Nile, 
Khartum,  Kordofan,  Red  Sea,  Senaar, 
Upper  Nile,  White  Nile  and  other  prov- 
inces. (Darfur,  though  within  Egyptian 
Sudan  and  paying  tribute,  has  a  hereditary 
sultan  and  manages  its  internal  affairs 
almost  independently.)  The  regions  watered 
by  the  Nile  are  very  fertile,  yielding  great 
crops  of  cotton,  indigo,  sugar,  rice,  corn 
and  tobacco.  Other  parts  are  bare,  though 
covered  with  grass  in  the  rainy  season, 
when  they  afford  pasture  to  large  flocks  of 
camels,  sheep  and  goats.  Other  products 
are  ivory,  ostrich-feathers,  gums,  india- 
rubber,  iron,  gold,  honey  and  wax. 

Egyptian  Sudan  covers  950,000  square 
miles,  and  has  a  population  of  about 
2,000,000.  The  Egyptians  for  60  years  after 
1819  extended  their  power  over  the  regions 
around  Khartum  and  even  to  the  Well6 
and  to  Lake  Victoria,  but  in  1877  and  1882 
the  native  tribes  rebelled.  General  Gordon, 


sent  out  by  the  English  government  to  the 
help  of  Egypt,  was  shut  up  in  Khartum, 
and  his  mission  ended  in  disaster.  In  1896 
the  Anglo-Egyptian  army  again  sought  to 
recover  the  lost  provinces,  and  after  two 
years  were  successful.  A  convention  be- 
tween the  British  and  Egyptian  govern- 
ments followed,  in  which  it  was  agreed  that 
they  should  govern  Sudan  jointly  through 
a  governor-general.  Khartum  is  in  railway 
and  telegraphic  communication  with  Cairo, 
and  on  Dec.  12,  1899,  Sudan  was  declared 
open  for  general  traffic.  Western  Sudan 
includes  the  valleys  of  the  Niger,  Senegal 
and  other  rivers  draining  into  the  Atlantic 
and  the  countries  known  as  French  Sudan. 
Central  Sudan  covers  the  valleys  of  the 
rivers  that  drain  into  Lake  Tsad.  Consult 
Schweinfurth's  Heart  of  Africa  and  Nachti- 

fil's  Sahara  and  Sudan.  See  AFRICA, 
GYPT,  FRENCH  SUDAN,  NIGER  RIVER, 
NIGERIA,  NILE,  SENEGAL,  SOKOTO  and  TIM- 
BUKTU. 

Sue  (su) ,  Marie  Joseph  Eugene,  a  French 
writer,  was  born  at  Paris,  Dec.  10,  1804. 
He  practiced  surgery  for  some  years  in  the 
army,  in  Spain  and  at  Navarino,  using  his 
experience  in  his  novels.  The  Mysteries  of 
Paris,  a  famous  novel,  was  his  first  suc- 
cess. It  was  printed  in  1842,  and  appeared 
first  in  The  Journal  of  Debates.  The  Wan- 
dering Jew,  with  which  Sue's  name  is  most 
associated,  was  also  printed  first  in  a  news- 
paper, and  issued  afterward  in  ten  volumes. 
He  later  wrote  Seven  Capital  Sins  and 
Mysteries  of  the  People.  The  last  work  was 
condemned  by  the  court  at  Paris  as  im- 
moral and  seditious.  In  1850  he  was  elected 
a  deputy  to  the  assembly;  but  went  into 
exile  after  the  accession  of  Napoleon  III 
and  died  in  Savoy,  Aug.  3,  1857. 

Suez  (soo-ezr)  Canal,  a  passage  connect- 
ing the  Mediterranean  and  Red  Seas,  was 
begun  in  April,  1859,  under  the  French 
engineer,  Lesseps  (q.  v.).  Half  the  money 
for  the  great  work  was  raised  by  sub- 
scription in  Europe,  and  the  other  half 
by  the  khedive  of  Egypt.  The  canal  was 
finished  in  1869.  It  cost  about  $100,000,- 
ooo,  and  is  87  miles  long  and  originally 
from  150  to  300  feet  wide  at  the  top  and 
26  feet  deep.  In  1886  it  was  widened  and 
deepened.  The  highest  point  cut  through 
is  not  more  than  50  feet  above  the  ocean. 
Sidings,  side-basins  to  allow  vessels  to 
pass  each  other,  are  built  every  five  or  six 
miles.  Since  1887  the  canal  has  been 
lighted  by  electric  light.  It  costs  a  vessel 
about  $500  to  make  the  passage,  and  takes 
a  little  over  24  hours.  In  1910,  4,533 
vessels,  exceeding  23  million  gross  tons, 
passed  through  the  canal,  and  the  number 
of  passengers,  military  and  civilian,  w?s 
394,253.  Population  of  Suez,  Port  Said 
and  Canal  Environs  75.149- 

Suffrage  is  the  right  and  act  of  voting 
either  for  the  election  of  public  officers  or 
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upon  such  laws  as  may  be  submitted  to 
the  people.  In  most  countries  suffrage  is 
restricted  to  males  above  the  age  of  21. 
Other  requirements  that  are  practically 
universal  are  citizenship  and  a  certain 
term  of  residence  in  the  state  or  electorate 


in  which  one  votes.  In  tl\s  United  States 
the  suffrage  is  granted  and  controlled  by 
the  states,  and  not  by  the  Federal  govern- 
ment. The  consequence  is  a  diversity  of 
requirements  for  the  suffrage.  The  idea 
that  the  suffrage  is  one  of  the  natural 
rights  of  man  would  find  its  logical  con- 
clusion in  universal  adult  suffrage,  such 
as  is  enjoyed  in  New  South  Wales  and  New 
Zealand;  or  at  least  in  universal  manhood 
suffrage.  In  most  of  our  own  states  (see 
WOMEN'S  RIGHTS)  the  suffrage  is  restricted 
by  the  exclusion  of  women,  criminals, 
idiots,  illiterates  and  sometimes  other 
classes.  A  property  qualification  is  now 
seldom  required.  Previous  to  the  Civil 
War  most  of  the  states  had  adult  manhood 
suffrage,  negroes  excluded.  By  the  fif- 
teenth amendment  to  the  constitution  the 
states  are  forbidden  to  abridge  suffrage 
"on  account  of  race,  color  or  previous  con- 
dition of  servitude."  Other  conditions  have 
been  imposed,  however,  by  some  of  the 
states  by  which  negroes  in  those  states  are 
for  the  most  part  now  disfranchised.  In 
North  Carolina  and  Louisiana  all  whose 
fathers  and  grandfathers  enjoyed  the  suf- 
frage in  1867  may  enjoy  it  without  regard 
to  other  qualifications.  Some  of  the  south- 
ern states  have  used  educational  tests  after 
the  fashion  of  Massachusetts  and  Con- 
necticut, chiefly  in  order  to  disfranchise 
the  ignorant  element  among  the  negroes. 


Suffren',  Pierre  Andre  de,  a  French 
naval  hero,  was  born  at  Saint-Cannat,  July 
17,  1726.  He  entered  the  navy  when  only 
14,  was  captured  but  soon  released,  and 
served  six  years  with  the  Knights  of  Malta. 
He  was  with  the  fleet  blockading  Gibraltar, 
and  in  command  of  five  ships  sailed  to 
Madras,  where  he  was  in  two  or  three 
battles,  and  conquered  Trincomalee  (1782). 
He  was  made  vice-admiral  of  France  on 
his  return  to  Paris,  where  he  was  received 
with  the  greatest  honors.  He  is  called 
"one  of  the  most  dangerous  enemies  the 
English  fleet  has  ever  known,  and,  with- 
out exception,  the  most  illustrious  officer 
that  has  ever  held  command  in  the  French 
navy."  He  died  at  Paris,  Dec.  8,  1788. 
See  Studies  in  Naval  History  by  Laughton. 

Sugar,  the  name  of  a  great  number  of 
substances  which  have  a  certain  chemical 
composition  and  are  soluble  in  water.  The 
sugar  of  commerce,  however,  is  chiefly 
derived  from  sugar-cane  and  sugar-beet, 
the  latter  supplying  nearly  two  thirds  of 
the  sugar  used  by  the  world.  In  these  and 
other  plants  the  sugar  is  an  essential  food, 
and  is  manufactured  out  of  raw  materials 
by  green  plants. 

The  sugar-cane  (Saccharum  officitwrium)  is 
thought  to  have  originated  in  India,  but  it  is 
not  known  wild.  In  the  United  States  sugar- 
cane is  most  extensively  cultivated  in  Louis- 
iana, but  it  also  is  an  important  industry  in 
Florida  and  Texas,  and  is  cultivated  to 
some  extent  in  Mississippi,  Alabama  and 
Georgia.  Cuba  and  Hawaii  also  are  great 
centers  of  the  sugar-cane  industry.  Sugar 
is  extracted  from  cane  by  milling  or  by 
diffusion.  The  first  method  is  more  used, 
diffusion  being  confined  almost  wholly  to 
sugar  from  beets.  Mills  handle  from  200 
to  1,400  tons  of  cane  a  day,  and  extract 
90  to  95  per  cent,  of  its  sugar.  The  cane, 
cut  or  shredded  before  reaching  the  mill, 
is  crushed,  watered  and  crushed  again. 
Watering  the  cane  increased  the  quantity 
of  sugar  extracted  by  the  second  crushing, 
the  increase  being  four  or  six  pounds  of 
sugar  for  each  ton  of  cane.  The  sugar- 
juice  extracted  is  next  clarified  and  im- 
purities removed.  This  is  done  by  defeca- 
tion, carbonation  or  superheating.  Each 
process  uses  chemicals,  as  lime,  sulphur  or 
others;  heat;  settling;  and  filtering.  Defeca- 
tion consists  in  straining  the  juice  through 
copper-wire  gauze,  drawing  it  into  a  tank, 
and,  in  case  sulphur  is  used,  mixing  it 
thoroughly  with  sulphur  dioxide.  From 
the  tank  the  juice  is  drawn  into  clarifiers 
of  2,000  to  6,000  gallons,  where  it  is  neutral- 
ized by  milk  of  lime  and  heated  almost  to 
boiling.  Some  impurities  rise,  and  others 
sink,  but  both  are  removed  and  the  clear 
juice  is  drawn  off  and  filtered.  The  liquid 
is  then  concentrated  to  such  a  density  that 
the  sugar  crystallizes.  This  is  accomplished 
in  up-to-date  factories  by  vacuum  -  appa- 
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The  sugar  of  the  world  is  made  chiefly  from  sugar  cane  and  from  sugar  beets.  This  picture  of  a  sugar 
cane  field,  with  the  figure  of  a  man  standing  and  of  another  on  horseback,  shows  the  height  to  which  the 
cane  grows,  which  is  frequently  more  than  twelve  feet.  In  grows  in  tropical  and  semi-tropical  countries 
and  is  grown  from  cuttings,  as  the  plant  rarely  bears  seed. 


i  Brown  Bros. 

About  half  of  the  world's  sugar  is  now  produced  from  sugar  beets,  and  this  industry  has  become  a  highly 
important  one  in  the  northern  section  of  the  United  States,  in  Germany  and  other  countries.  We  here  see 
wagon  loads  of  sugar  beets  being  hauled  to  the  railroad  station  for  shipment  to  the  sugar  factory. 


From  Brown  Bros. 

Sugar  cane  is  cut  and  shinned  to  a  sugar  mill.  Here  the  cane  is  crushed  by  machinery,  which  we  see 
in  this  picture,  and  is  then  placed  between  rollers  which  squeeze  out  the  juice  The  juice  is  first  treated  with 
milk  of  lime,  to  remove  impurities  which  settle  to  the  bottom  of  the  tank,  and  the  juice  is  then  heated  and 
evaporated,  and  raw  or  unrefined  sugar  is  produced. 


Copyright  by  Brown  Bros. 

Raw  sugar  is  here  dumped  through  the  grating  into  an  elevator  which  carries  it  to  the  top  of  the  building, 
where  the  work  of  refining  sugar  begins. 


Copyright  by  Brown  Bros. 


Here  the  raw  sugar  is  fust  mixed  with  water  and  is  then  melted  and  passes  through  the  filter  presses 
which  we  see  in  thie  picture.     Here  the  sugar  liquor  is  filtered  to  remove  particles  of  diit  or  otner  matter. 


Copyright  by  Brown  Bros. 

The  sugar  in  liquid  form  is  then  passed  through  the 
filter  of  bone  charcoal  which  we  see  in  this  picture. 
This  removes  all  the  coloring  matter  from  the  liquid, 
leaving  it  white  and  ready  for  producing  white  sugar. 


Copyright  by  Brown  Bros. 

The  syrup  now  passes  into  a  machine  called  a 
vacuum  pan  which  we  see  in  this  picture.  Here  it  is 
boiled  to  remove  the  water,  and  this  boiling  must  be 
very  carefully  done,  to  secure  proper  granulation  and 
appearance  of  the  finished  product. 


Copyright  by  Brown  Bros. 

When  the  syrup  has  been  _  reduced  to  the  point  ot 
granulation  and  is  a  half  solid  mass,  it  ^passes  from 
the  vacuum  pan  to  the  centrifugal  machine  which  we 
see  in  this  picture.  Here  by  centrifugal  or  whirling 
action  the  sugar  is  separated  from  the  syrup,  with 
which  it  is  mixed  and  becomes  granulated  sugar. 


Copyright  by  Brown  Bros. 

The  sugar,  which  is  still  damp  but  otherwise 
finished,  then  passes  to  granulators  or  dryers, 
which  we  see  here.  It  is  here  kept  constantly  in 
motion  in  steam-heated  drums,  to  remove  all  trace 
of  moisture  and,  at  the  same  time,  keep  it  in  a 
granular  condition,  free  from  lumps. 


Copyright  by  Brown  Bros. 

In  this  picture  the  finished  granulated  sugar  is  conveyed  through  tubes  to  the  packing  room  and  is 
packed  in  barrels,  ready  for  shipment. 


Copyright  by  Brown  Bros.  „„    . 

This  is  a  cube  machine.  Damp  granulated  'sugar  ig  here  forced  by  pressure  into  small  moulds  on 
outside  of  a  cylinder.  The  cubes  are  later  more  thoroughly  dried  by  steam  in  a  drying  room  or  oven, 
then  are  packed  for  the  market.  , 
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ratus,  —  a  dome-shaped  receptacle  of  five 
to  ten  feet  diameter,  eight  to  15  feet  height 
and  provided  with  steam-coils.  The  juice 
passes  through  three  of  these  pans,  is  con- 
centrated by  steam  and  boiled.  When 
grains  of  sugar  are  found,  crystallization  has 
occurred,  and  the  rest  of  the  process  con- 
sists in  making  these  become  whatever  size 
is  wanted.  This  object  is  gained  by  con- 
tinuing the  boiling  and  -inserting  little 
amounts  of  syrup  time  and  again.  Finally 
the  mixed  syrup  and  sugar  are  separated 
in  a  centrifugal  machine  revolving  1,000  or 
1,200  times  a  minute,  which  throws  the 
molasses  out,  whereas  the  sugar  stays. 
This  sugar  is  "first"  or  "raw"  sugar. 

In  1911  the  world's  production  of  cane-« 
sugai  was  8,522,000  (long)  tons,  the  United 
States  (including  Hawaii,  Porto  Rico  and 
the  Philippines)  producing  1,266,000  tons, 
Cuba  1,900,000  and  Java  1,175,000.  Mauri- 
tius, Brazil,  Queensland,  Peru,  the  British 
West  Indies,  Argentina,  Demerara  and 
Haiti  and  Santo  Domingo  also  produced 
cane-sugar,  Mauritius  yielding  220,000  tons, 
but  Haiti  and  Santo  Domingo  only  60,000. 
The  consumption  of  cane-sugar  in  the 
United  States  in  1906  was  2,557,696  tons. 

The  sugar-beet  (Beta  vulgar  is)  came  from 
Burgundy,  and  is  extensively  cultivated  in 
Europe.  In  the  United  States  the  sugar- 
beet  industry  is  comparatively  recent,  and 
is  most  largely  developed  in  Colorado. 
Cultivating  this  beet  is  extremely  expensive. 
Harvesting  begins  at  different  times  in 
different  sections,  —  in  California  as  early 
as  August,  elsewhere  as  late  as  October,  — 
and  takes  two  or  four  months.  The  beets 
are  washed  and  sliced,  and  then  their 
sugar  is  extracted  by  washing  them  in 
cells  filled  with  hot  water.  The  liquid 
sugar-solution  is  purified  by  carbonation, 
that  is,  by  applying  lime  and  carbon 
dioxide,  bleached  with  sulphur  dioxide,  and 
then  settled  and  filtered.  The  filtered 
liquid  is  treated  like  cane-sugar.  Germany 
preeminently  is  the  home  of  the  beet- 
sugar  industry.  In  1911  it  produced  2,572,- 
ooo  (long)  tons;  Russia  2,075,000;  Austria 
1,600,000;  France  756,000;  the  United 
States  only  510,000;  Belgium  283,000;  and 
Holland  181,000.  Colorado  produced  199,- 
405  tons,  California  127,272  and  Michigan 
106,053.  The  whole  world's  production  of 
beet-sugar  was  8,575,704  tons. 

The  sugar- trade  of  the  world  is  regulated 
by  international  agreement  (1902).  The 
United  States,  which,  with  Cuba,  can  easily 
supply  the  American  demand,  have  practi- 
cally ceased  to  import  sugar  from  Europe. 

Maple-sugar  is  a  sugar  of  minor  com- 
mercial importance,  the  maple  chiefly  used 
being  A.  saccharinum.  The  principal  cen- 
ters of  this  industry  are  Vermont,  New 
York  and  Ohio. 

Su'Iiotes,  a  mixed  race  who  inhabited 
the  valley  of  the  ancient  Acheron  in  what 


now  is  European  Turkey.  They  were  of 
Greek  and  Albanian  origin,  and  were 
descended  from  a  number  of  families  who 
fled  from  Turkish  oppression  to  the  moun- 
tains of  Suli,  whence  their  name.  For 
several  years  they  resisted  the  Turks,  but, 
vanquished  at  last,  took  refuge  in  the 
Ionian  islands.  Though  they  helped  in  the 
war  of  Greek  independence  under  their 
brave  leader,  Marco  Bozzaris,  their  coun- 
try was  not  included  within  Greek  boun- 
daries by  the  treaty  of  1829  nor  by  the 
extension  to  that  treaty  of  1881,  but  most 
of  them  established  themselves  in  that 
country.  See  History  of  Suli  and  Parga, 
by  Perhaebos. 

Sul'la,  Lucius  Cornelius,  a  Roman  dic- 
tator, was  born  in  138  B.  C.  As  quaestor 
in  1-07  under  Marius  in  Africa;  he  induced 
the  Mauritanian  king  to  surrender  Jugurtha, 
whom  he  brought  in  chains  to  the  Roman 
camp.  He  was  in  the  war  against  the 
Cimbri  and  in  Cilicia,  where  he  was  sent 
by  the  senate  to  restore  the  king  to  his 
throne.  On  his  return  to  Italy  in  91  the 
rivalry  between  him  and  Marius  threatened 
to  break  out  openly,  but  was  checked  for 
a  time  by  the  Social  War,  in  which  Sulla 
won  a  brilliant  success.  He  was  given 
command  in  the  second  war  against  Mithra- 
dates,  but  Marius  affected  his  expulsion 
from  Rome,  only  to  be  in  his  turn  driven 
out  by  Sulla.  The  four  years  he  spent  in 
the  east  were  years  of  great  success,  in 
which  he  took  Athens  and  won  the  victory 
of  Chaeronea.  He  crossed  the  Hellespont, 
forced  Mithradates  to  ask  for  peace,  landed 
at  Brundusium  and  before  the  gates  of  Rome 
fought  the  great  battle  with  the  Samnites 
in  which  50,000  men  fell  on  each  side. 
Sulla  was  now  master  of  Rome  and  Italy. 
His  dictatorship  was  marked  by  the  cruel 
murder  of  his  enemies.  He  published  a 
list  of  proscribed  persons  whom  any  one 
might  kill,  and  in  this  way  got  rid  of  his 
enemies,  to  the  number  of  nearly  three 
thousand.  He  made  some  changes  in  the 
government,  mainly  in  strengthening  the 
senate  and  taking  the  power  from  the 
people.  He  spent  his  last  years  at  Puteoli 
in  dissipation,  bearing  the  marks  of  it  in 
his  blotched  face,  compared  by  the  Greeks 
to  a  mulberry  sprinkled  with  meal.  He 
died  in  78  B.  C.  The  inscription  on  his 
monument,  said  to  have  been  composed 
by  himself,  asserts  that  none  of  his  friends 
ever  did  him  a  kindness,  or  none  of  his 
foes  a  wrong,  without  being  well-repaid. 

Sul'livan,  Sir  Arthur  Seymour,  an 
English  composer,  was  born  at  London. 
May  13,  1842.  He  studied  at  Leipsic.  He 
wrote  Kenilworth,  a  cantata;  the  overtures 
In  Memoriam  and  Marmion  and  the  ora- 
torios of  The  Prodigal  Son,  Light  of  the 
World,  Martyr  of  Aniioch  and  The  Golden 
Legend.  He  is  best  known  by  his  hymn- 
tunes  (by  The  Lost  Chord  especially)  and  by 
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his  songs  and  burlesque  operas.  The 
operas  were  written  in  connection  with  W. 
S.  Gilbert  and 
were  very  popu- 
lar, especially  H . 
M.  S.  Pinafore, 
which  ran  for 
700  nights,  and 
The  Mikado. 
Later  he  wrote 
the  opera  of 
Ivanhoe.  He  re- 
ce  i  ve  d  many 
honors,  and  in 
1883  was  knight- 
ed. He  died  on 
Nov.  22,  1900. 

Sulphur  (suV- 
fur ) ,  one  of « the 
nonmetallic  ele- 
ments. It  is  found  very  widely  dis- 
tributed in  the  mineral  knigdom,  partly 
free,  partly  in  combination  with  other  ele- 
ments. It  is  usually  abundant  in  volcanic 
districts,  large  quantities  coming  from 
Sicily.  It  is  found  in  many  parts  of  the 
United  States,  but  this  cannot  compete 
with  that  from  Sicily.  Free  sulphur  is 
found  mixed  with  earthy  matter  or  pure 
in  the  shape  of  crystals.  In  combination 
it  is  found  with  iron  and  copper  as  iron 
and  copper  pyrites;  with  lead  in  galena; 
with  zinc  in  blende.  It  is  also  found  in 
the  form  of  sulphates,  as  the  sulphates  of 
lime  and  magnesia.  In  vegetables  it  exists 
in  the  proteids  or  albuminoids  of  seeds, 
in  the  oils  of  mustard,  garlic  and  asafoetida 
and  in  the  juices  of  some  plants.  In  ani- 
mals it  is  found  in  the  tissues,  hair,  saliva 
etc.  Sulphur  is  a  solid,  brittle,  yellow 
substance,  without  taste  or  smell,  and  will 
not  dissolve  in  water.  When  heated,  it 
forms  a  thin  yellow  liquid;  heated  to  boiling- 
point,  it  forms  a  yellow  vapor.  This  vapor 
condenses  into  a  fine  powder,  called  flowers 
of  sulphur.  When  it  is  melted,  it  is  poured 
into  molds,  which  make  the  common 
roll-sulphur  or  brimstone.  When  heated 
in  the  air  it  takes  fire,  burning  with  a  blue 
flame,  and  changes  into  sulphurous  acid 
with  suffocating  fumes.  Sulphur  is  used  in 
making  matches  and  gunpowder  and,  as 
sulphurous  acid,  in  bleaching,  in  the  destruc- 
tion of  insects  and  the  germs  of  disease 
and  in  the  manufacture  -of  sulphuric  acid 
or  oil  of  vitriol,  which  is  a  compound  of 
sulphur,  oxygen  and  hydrogen.  Large 
quantities  of  the  acid  are  used  in  pre- 
paring sodium  sulphate  from  common  salt 
as  a  preliminary  step  in  one  of  the  proc- 
esses for  making  soda. 

Sulu  (sod-loo')  Islands,  Philippine  Group, 
acquired  by  the  United  Stages  from  Spain 
by  the  terms  of  treaty  of  peace,  Dec.  10, 
1898.  The  Sulu  archipelago  extends  from 
the  southwestern  peninsula  of  Mindanao 
Island  to  the  northeastern  angle  of  Borneo 


and  between  the  Sulu  and  Celebes  Seas, 
the  latter  an  eastern  inlet  of  the  Pacific. 
The  larger  islands  are  mountainous  and  of 
volcanic  origin;  the  smaller  ones  are  chiefly 
coral  islets,  covered  with  verdure.  There 
are  five  chief  islands,  the  dominant  race 
being  the  Moros,  speaking  the  Sulu  tongue, 
which  is  akin  to  that  of  the  Malays.  The 
inhabitants  are  hardly  civilized  yet,  and 
consequently  piracy  was  common  among 
them  even  under  Spanish  rule.  The  staple 
growths  include  corn,  rice,  coffee,  choco- 
late, sesame,  saffron,  cotton  and  hemp. 
The  Chinese  formerly  did  considerable 
barter  with  the  islands,  exchanging  opium, 
tobacco  and  general  merchandise  for  pearl- 
shell,  coral,  sharks'  fins  and  native  cordage. 
Estimated  population  51,400,  of  whom  less 
than  1,300  were  civilized  in  1903. 

Su'mac,  species  of  the  genus  Rhus,  which 
contains  over  100  species,  chiefly  tropical. 
In  the  United  States  there  are  about  ten 
species,  some  of  them  well-known  shrubs 
or  small  trees,  with  leaves  which  show 
bright  red  to  purple  coloration  in  autumn. 
The  common  poison-oak  or  poison-ivy  (R. 
Toxicodendron)  is  a  sumac  whose  foliage 
is  very  poisonous.  The  most  common 
form  is  R.  glabra  or  smooth  sumac,  a  shrub 
which  often  covers  large  and  especially 
barren  areas,  with  large  compound  leaves 
and  dense,  crimson,  velvety  clusters  of  fruit. 
See  POISONOUS  PLANTS. 

Suma'tra  (soo- ma'tra) ,  one  of  the  largest 
islands  of  the  Indian  Archipelago,  lies  on 
the  equator.  It  is  1,115  rniles  long  and 
275  broad,  and  is  a  dependency  of  the 
Netherlands.  The  Chain  Mountains  in  sev- 
eral ranges,  from  7,000  to  10,000  feet  high, 
cross  the  island,  with  seven  or  eight  active 
volcanoes  and  a  number  of  mountain  lakes. 
There  are  large  rivers  on  the  western  side 
of  the  island,  and  the  forests  are  so  thick 
that  it  is  said  an  ape  can  travel  across  the 
island  from  tree  to  tree  without  once 
descending  to  the  ground.  A  Dutch  expe- 
dition in  1877,  exploring  only  a  small  part 
of  the  western  side,  collected  400  varieties 
of  timber.  The  animals  of  the  eastern  side 
differ  entirely  from  those  on  the  western 
side.  The  orang-outang  (q.  v.)  and  the  bru 
are  the  most  common  apes.  The  bru  is  em- 
ployed by  the  natives  to  gather  their 
cocoanuts.  The  tiger,  Malay  bear,  hog, 
two-horned  Sumatrar  rhinoceros  and  ele- 
phant are  among  the  best-known  animals. 
The  python,  15  to  20  feet  long,  cobra  and 
crocodile  are  found;  and  250  species  of 
spiders  have  been  discovered  since  1858. 
Gold  and  coal  are  mined;  rice,  sugar,  coflee, 
pepper,  cocoanut,  sago,  orn  and  sweet 
potatoes  are  cultivated.  The  people  are 
of  different  tribes  of  the  Ma\i.y  family. 
The  island  became  known  in  1508  to  Euro- 
peans through  a  Portuguese  explorer,  and 
Portuguese  trading-stations  were  formed  on 
the  coasts.  The  Dutch  drove  out  the  Portu- 
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guese,  but  did  not  completely  occupy  the 
coast  until  1881,  and  large  parts  of  the 
interior  are  still  unexplored.  The  area  is 
161,612  square  miles,  with  a  population  of 
4,029,000.  In  1833  ^  what  is  known  as  the 
culture-system  originated  in  Java  and 
spread  to  the  western  coast  of  Sumatra. 
This  meant  the  officially  superintended 
work  of  the  natives  in  the  culture  of  various 
products;  but  in  1870  this  system  was 
abolished,  and  native  labor  is  now  required 
only  for  the  production  of  coffee.  The 
Europeans  and  those  connected  with  them 
live  under  the  laws  of  the  mother-country, 
while  there  are  separate  laws  for  the  natives. 
Schools  are  provided  for  Europeans,  natives 
and  orientals.  Consult  Alfred  Russell 
Wallace's  Indian  Archipelago. 

Sum'ner,    Charles,    an  American  states- 
man, was  born  at  Boston,  Mass.,  Jan.   6, 


CHARLES   SUMNER 

1811.  He  studied  at  Harvard  and  adopted 
the  profession  of  law.  He  edited  The 
American  Jurist  and  three  volumes  of  law- 
decisions,  chiefly  those  of  Judge  Story,  and 
lectured  in  the  law-school  at  Harvard.  He 
carried  his  law-studies  farther  in  Europe 
at  the  Sorbonne,  and  spent  two  or  three 
years  in  travel,  receiving  marked  attention 
when  in  England.  His  appearance  in 
politics  dates  from  July  4,  1845,  when  he 
delivered  his  oration  on  The  True  Grandeur 
of  Nations,  which  denounced  the  use  of  war 
to  decide  national  questions  and  attracted 
general  attention  both  in  America  and 
Europe.  He  succeeded  Daniel  Webster  in 
the  senate  of  the  United  States  in  1850, 
and  retained  his  position  through  successive 
re-elections  until  his  death.  He  helped  to 
form  the  Free  Soil  party,  and  stood  almost 
alone  in  the  senate  at  that  time  in  his 
opposition  to  slavery.  His  strong,  uncom- 
promising attacks  upon  slavery  were  bitterly 
resented  by  the  south.  This  hostile  feeling 
resulted  in  an  attack  upon  Stunner  while 
sitting  aA  his  desk  in  the  senate  -chamber, 


from  the  effects  of  which  he  suffered  for 
nearly  four  years.  His  speech  on  The  Bar- 
barism of  Slavery,  delivered  in  June,  1860, 
was  occasioned  by  the  struggle  over  the 
admission  of  Kansas  as  a  free  state.  As 
chairman  of  the  committee  on  foreign  rela- 
tions, in  March,  1861,  he  argued  against  the 
seizure  of  the  Confederate  commissioners  in 
the  Trent  affair,  and  made  a  powerful 
speech  on  Our  Foreign  Relations  and  one  on 
Our  Claims  against  England.  He  was 
selected  in  April,  1865,  to  deliver  the  eulogy 
on  Lincoln.  His  opposition  to  the  treaty 
with  Santo  Domingo  in  1869,  brought  him 
into  difficulty  with  President  Grant,  and 
ended  in  his  supporting  Greeley  for  the 
presidency  in  1872.  Among  his  last  im- 
portant measures  were  the  introducing  of 
the  civil-rights  bill  and  of  the  resolution 
to  remove  the  names  of  battles  of  the 
Civil  War  from  the  colors  of  the  army. 
His  publications  are  made  tip  of  his  public 
addresses,  and  fill  15  volumes,  prepared 
for  the  press  partly  by  himself  and  partly 
by  Longfellow,  his  literary  executor.  Con- 
sult Memoirs  and  Letters  by  Pierce  and  Life 
by  Lester.  He  died  at  Washington,  D.  C., 
March  n,  1874. 

Sumner,  Edward  |Vose  (1797-1863), 
American  soldier,  was  born  in  Boston, 
Mass.,  and  educated  at  Milton  Academy. 
In  1819  he  entered  the  army  as  second 
lieutenant,  and  served  in  the  Black  Hawk 
and  Mexican  Wars  and  took  part  on  the 
frontier  in  campaigns  against  the  Indians. 
In  the  early  50  s  he  was  governor  of  New 
Mexico,  and  later  saw  further  Indian  fight- 
ing, chiefly  against  the  Cheyennes.  In  the 
Civil  War  he  was  given  charge  of  the 
Department  of  the  Pacific,  with  the  rank 
of  brigadier-general,  but  was  subsequently 
transferred  to  the  Army  of  the  Potomac, 
where  he  served  during  the  Peninsula  and 
Antietam  campaigns  and  saw  severe  fight- 
ing at  Fair  Oaks  and  Fredericksburg.  For 
these  services  he  was  promoted  to  be  major- 
general  both  in  the  volunteer  and  the 
regular  army.  Late  in  1862  he  was  assigned 
to  command  in  the  Department  of  Mis- 
souri, but  died  (at  Syracuse,  N.  Y.)  ere 
he  could  reach  the  field  of  his  new  duties. 

Sum'ter,  Thomas  (1734-1832),  an  Amer- 
ican Revolutionary  soldier,  was  born  in 
Virginia.  Early  in  his  career  he  served 
under  Braddock  in  the  disastrous  expedi- 
tion against  Fort  Duquesne  and  took  part 
in  fighting  the  Cherokees.  In  1776  he  was 
appointed  lieutenant-colonel  of  a  regiment 
of  South  Carolina  riflemen,  and  subse- 
quently became  a  partisan  commander, 
defeating  the  Tories  in  1780  at  Hanging 
Rock.  Twice  he  had  to  accept  defeat  at 
the  hands  of  Tarleton,  the  English  general 
in  command  of  The  British  Legion,  though 
later  he  settled  accounts  with  that  general 
at  Blackstock  Hill,  though  himself  woun^H 
in  the  affair.  Prior  to  this,  and  while  in 
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command  of  the  South  Carolina  troops,  he 
had  gained  the  rank  of  brigadier-general. 
At  the  close  of  the  Revolutionary  War  he 
acted  as  a  member  of  the  South  Carolina 
convention  which  ratified  the  Federal  con- 
stitution, and  for  two  periods  (1789—93  and 
1797-1801)  was  a  member  of  the  Federal 
house  of  representatives.  During  1801-09 
he  served  in  the  national  senate,  and  dur- 
ing 1809-11  he  was  minister  to  Brazil. 
When  he  died,  he  was  the  last  general 
officer  of  the  Revolutionary  era^ 

Sun,  The,  our  nearest  star  and  the  cen- 
tral body  of  the  solar  system.  For  the 
inhabitants  of  the  earth  no  other  body  in 
the  heavens  compares  for  an  instant  with 
the  sun  in  interest  and  vital  importance. 
For  not  only  are  the  orbits  of  the  earth 
and  the  other  planets  determined  by  the 
sun,  but  all  forms  of  life  on  the  earth 
immediately  depend  upon  heat  and  light 
from  the  sun. 

The  distance  of  the  sun  from  the  earth 
is  92,897,000  miles,  a  stretch  which  baffles 
the  imagination.  Professor  Young  illus- 
trates this  quantity  by  saying  that  if  a 
child  were  provided  with  an  arm  long 
enough  to  reach  the  sun  and  thus  burn 
his  hand,  he  would  die  of  old  age  before 
he  learned  that  he  was  burnt,  assuming, 
as  Helmholtz  found,  that  sensations  travel 
along  the  nerves  at  the  rate  of  about  40 
feet  per  second.  Even  light  itself,  travel- 
ing with  the  stupendous  speed  of  186,000 
miles  per  second,  requires  499  seconds  for 
the  trip  from  the  sun  to  the  earth. 

The  diameter  of  the  sun  is  approximately 
866,500  miles,  a  distance  nearly  twice  as 
great  as  the  diameter  of  the  moon's  orbit, 
while  the  mass  is  1,332,000  times  that  of 
the  earth,  making  its  density  about  i£ 
times  that  of  water  and  the  attraction  of 
gravitation  at  the  surface  of  the  sun  27 
times  as  great  as  at  the  surface  of  the  earth. 
The  weight  of  an  ordinary  man  at  the 
solar  surface  would,  therefore,  be  such  that 
he  could  not  stand  erect  with  his  present 
strength  of  muscles. 

The  period  of  rotation  of  the  sun  was 
first  determined  after  Galileo  had  discovered 
spots  on  the  solar  surface;  and  this  rota- 
tion takes  place  in  a  very  remarkable 
manner,  for  Carrington  found  that  at  the 
sun's  equator  spots  travel  once  around  the 
sun  in  25  days,  while  at  latitude  30°  the 
period  is  26*  days,  and  at  latitude  40°  is 
no  less  than  27  days.  Hence  the  sun 
rotates  most  rapidly  near  the  equator  and 
diminishes  constantly  in  angular  speed  as 
one  approaches  the  poles.  This  fact  has 
never  been  satisfactonly  explained. 

As  to  the  constitution  of  the  sun  and  as 
to  the  nature  of  sun-spots  there  are  almost 
as  many  "theories"  as  there  are  men. 
What  is  reasonably  certain,  however,  is 
that  practically  all  of  the  elements  which 
have  been  found  in  the  earth's  crust  are 


to  be  found  in  the  sun,  making  it  highly 
probable  that  at  some  time  the  earth  split 
off  from  the  sun  in  the  manner  suggested 
by  the  nebular  hypothesis.  Concerning  the 
interior  of  the  sun  practically  nothing  is 
known;  for  its  temperature  is  outside  the 
range  of  our  experiments. 

The  white  surface  of  the  central  body  of 
the  sun  is  called  the  photosphere.  The 
spectroscope  shows  that  this  photosphere  is 
surrounded  by  a  layer  of  incandescent 
gases  which  we  call  the  chromosphere.  Cer- 
tain parts  of  this  chromosphere  appear  at 
times  to  be  heaped  up  into  brilliant  clouds 
thousands  and  even  hundreds  of  thous- 
ands of  miles  high;  these  are  called  prom- 
inences. Beyond  the  prominences  and  the 
chromosphere  is  a  halo  of  light  seen  only 
at  times  of  eclipse.  It  is  called  the  corona; 
but  beyond  the  mere  fact  that  it  is  an 
appendage  of  the  sun  little  is  known  about 
it.  The  fact,  however,  that  its  spectrum 
contains  bright  lines  would  seem  to  indi- 
cate that  it  consists  partly,  at  least,  of  a 
self-luminous  gas. 

The  best  account  of  solar  phenomena  is 
to  be  found  in  Professor  Young's  delightful 
volume,  The  Sim,  published  in  the  Inter- 
national Scientific  Series.  See  ASTRONOMY 
and  PLANETS. 

Sun'bury,  Penn.,  a  borough,  county-seat 
of  Northumberland  County,  on  Susquenanna 
River  about  55  miles  from  Harrisburg.  It 
is  in  a  coal  and  lumbering  region,  and 
makes  extensive  coal-shipments.  Its  im- 
portant manufacturing  establishments  are 
sash,  door  and  nail  factories,  coffin  and 
casket  works,  a  rolling  and  a  planing  mill, 
silk-mills,  dye-works  and  railroad-shops. 
Among  its  noteworthy  buildings  are  Mary 
M.  Packer  Hospital,  the  county  court- 
house and  municipal  buildings.  East  Sun- 
bury  is  just  across  a  small  stream.  Though 
the  towns  have  separate  municipal  govern- 
ments, they  are  united  in  their  industrial 
interests.  Sunbury  was  settled  in  1772  and 
incorporated  in  1797.  It  has  the  service 
of  the  Pennsylvania  and  Reading  railways. 
Population  13,770. 

Sun'day-Schools  are  schools  for  religious 
instruction,  meeting  on  Sunday.  There 
were  schools  for  religious  instruction  in 
connection  with  the  Jewish  synagogues  and 
also  among  the  early  Christians.  Luther 
established  such  schools  in  Germany,  and 
Knox  in  Scotland.  But  the  credit  of  found- 
ing the  modern  system  of  .Sunday-schools 
belongs  to  Robert  Raikes,  who  in  1780, 
when  living  in  Gloucester,  England,  gathered 
the  children  from  the  streets  on  Sunday 
and  hired  teachers  for  them  at  25  cents  a 
day.  These  schools  opened  at  8  A.  M., 
lasted  until  the  children  went  to  church, 
and  after  the  second  service  began  again, 
holding  until  5  30  P.  M.  The  children  were 
taught  their  letters,  reading  and  the  church- 
catechism.  The  first  Sunday-school  in 
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London  was  started  by  Rowland  Hill  in 
1784.  There  are  now,  it  is  estimated, 
7,000,000  scholars  in  the  Sunday-schools  of 
Great  Britain.  The  first  regular  Sunday- 
school  in  America  is  thought  to  be  the  one 
started  by  Bishop  Asbury  in  Hanover,  Va., 
in  1786,  though  there  had  been  schools  for 
instruction  on  Sunday  at  Roxbury  and 
Plymouth,  Mass.,  as  early  as  1674  and 
1680. 

In  1890  the  number  of  teachers  en- 
gaged in  Sunday-school  work  was  esti- 
mated to  be  nearly  2,000,000,  with  almost 
18,000,000  pupils,  including  all  denomina- 
tions. 

The  instruction  is  usually  given  by  vol- 
untary and  unpaid  teachers,  a  plan  first 
adopted  by  the  Methodists  in  England. 
The  classes  usually  meet  in  the  auditorium 
of  the  church  represented  and  in  any 
other  available  space  in  the  church-build- 
ing. It  has  been  the  custom  for  many 
years,  also,  to  use  a  uniform  series  of 
Bible-lessons. 

Quite  recently  the  need  for  radical  re- 
form in  the  conduct  of  Sunday-schools  has 
become  apparent  to  many.  These  schools, 
as  a  class,  in  the  quality  of  their  discipline, 
instruction  and  equipment  are  recognized 
as  far  inferior  to  the  day-school.  Yet 
religious  instruction  should  be  as  well- 
given  as  arithmetic  or  geography,  any  one 
will  admit.  To  bring  about  improvement 
the  first  requisite  is  a  well-ventilated,  prop- 
erly heated  and  lighted  room  for  each  class, 
as  in  any  good  school.  To  this  end  indi- 
vidual churches  are  beginning  to  erect 
separate  Sunday-school  buildings,  with 
one  assembly-room  and  many  recitation- 
rooms. 

Next,  only  trained  teachers  are  desired, 
who  have  had  time,  energy  and  interest 
enough  to  prepare  themselves  carefully  for 
each  Sunday's  instruction.  To  secure  these, 
some  churches  are  now  paying  these  teachers 
a  certain  sum,  as  in  the  day-school.  It  is 
a  great  advantage  for  the  superintendent 
of  a  Sunday-school  to  bear  such  a  business 
relation  to  his  teachers.  He  then  has 
some  means  of  influencing  them  to  improve 
their  work,  when  necessary,  and  to  attend 
regularly.  Beyond  question  very  many  per- 
sons have  been  giving  instruction  in  re- 
ligion who  would  not  be  considered  for  a 
moment  as  fit  to  teach  any  class  in  our 
public  schools.  Such  a  condition  is  bound 
to  inculcate  disrespect,  on  the  part  of 
many,  for  religion  in  general.  Deep  religious 
interest  is  essential  to  any  Sunday-school 
teacher's  success.  But  in  addition  to  such 
interest  there  should  be  knowledge  of  the 
Bible  and  knowledge  of  good  methods  of 
instruction.  It  is  to  be  hoped  that  the 
Sunday-school  will  improve  during  the  next 
25  years  as  much  as  the  day-school  has  in 
the  last  25. 

Dr.  Richard  Morse  Hodge  of  Union  The- 


ological Seminary,  New  York  City,  has 
been  an  active  agent  in  bringing  about  im- 
provement in  the  work  of  the  Sunday- 
school. 

Sun'derland,  a  seaport  of  Durham,  Eng- 
land, is  at  the  mouth  of  Wear  River,  13 
miles  northeast  of  the  city  of  Durham. 
Among  the  public  buildings  are  the  town- 
hall,  free  library,  museum,  art-gallery, 
winter-garden  and  Victoria  Hall,  the  scene 
of  a  terrible  accident  in  1883,  in  which  182 
children  were^  killed.  There  are  over  70 
churches,  an  infirmary,  an  orphan-asylum 
and  several  theaters  and  clubs.  People's 
Park  contains  a  monument  of  Havelock. 
There  are  two  iron-bridges  over  the  Wear, 
the  older  one  built  in  1793-6  and  widened 
by  Robert  Stephenson  in  1858-9.  There 
are  four  large  docks  and  five  piers  at  the 
harbor.  Coal  and  coke,  bottles  and  glass, 
earthenware  and  lime  are  exported.  Sun- 
derland  is  noted  for  its  13  iron  shipbuild- 
ing yards.  Iron,  glass,  chemicals,  rope, 
paper  and  lime  are  also  manufactured.  The 
famous  Pemberton  coal-pit  is  380  fathoms 
deep,  and  some  of  the  workings  reach 
under  the  sea.  Sunderland  is  known  to 
have  been  a  town  as  early  as  1311.  It  was 
a  small  place  till  the  beginning  of  the  ipth 
century,  but  since  then,  owing  to  the  im- 
provement of  its  harbor  and  the  growth  of 
Durham's  coal-trade,  it  has  grown  fast. 
Population  151,162. 

Sun'fish,  a  common  name  used  to  desig- 
nate a  number  of  different  fishes.  The 
fresh-water  sunfishes,  of  which  there  are 
about  25  species,  abound  in  the  Mississippi 
valley.  They  are  bass-like  fishes.  The 
most  common  one  is  generally  known  as 
the  pumpkin-seed.  It  reaches  a  length  of 
eight  inches  and  is  of  bright  colors  — 
greenish  olive,  with  bluish  sides  spotted 
with  orange,  and  the  belly  and  lower  fins 
orange-tinted.  It  is  very  abundant  in 
ponds,  lakes  and  streams  of  the  east.  In 
western  rivers  sunfishes  rarely  come  south 
of  the  latitude  of  Chicago.  The  marine 
sunfish  or  head-fish  belongs  to  an  entirely 
different  family.  There  are  three  species 
inhabiting  the  open  sea.  They  are  large 
fishes,  with  a  very  short  body,  and  look 
like  huge  fish-heads  provided  with  fins. 
They  reach  a  weight  of  seven  or  eight 
hundred  pounds  and  a  length  of  seven  or 
eight  feet.  They  are  not  good  for  food, 
but  a  healing  oil  is  derived  from  their 
livers.  Their  habit  of  basking  in  the  sun 
at  the  surface  of  the  water  gives  them  their 
name,  while  that  of  fresh-water  sunfishes 
is  derived  from  their  bright  colors. 

Sun'f lower,  species  of  Helianthus,  a  genus 
of  the  great  composite  family.  There  are 
many  species  native  to  the  United  States, 
but  the  best-known  form  is  H .  annuus,  a 
common  species  in  cultivation,  distinguished 
by  its  great  stature  and  very  large  heads. 
It  is  a  native  of  the  western  plains.  The 
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seeds  yield  a  drying-oil  nearly  equal  to  that 
of  linseed. 

Supe'rior,  Wis.,  county-seat  of  Douglas 
County,  is  at  the  head  of  Lake  Superior, 
on  St.  Louis,  Superior  and  Allouez  Bays.  It 
is  a  terminus  of  the  Great  Northern ;  Northern 
Pacific;  Chicago,  St.  Paul,  Minneapolis  and 
Omaha;  the  Duluth,  South  Shore  and  Atlantic, 
Minneapolis,  St.  Paul  &  S.  Ste.  Marie  (Cana- 
dian Pacific),  and  Canadian  Northern  Rail- 
ways. The  city  has  a  harbor  line  of  about  30 
miles,  with  extensive  ore,  coal,  grain,  lumber 
and  merchandise  docks,  and  shares  with  Duluth 
an  extensive  lake  commerce  although  Duluth 's 
share  of  the  total  volume  is  now  much  larger. 
Superior  has  a  perfectly  land-locked  harbor, 
and  is  the  natural  outlet  for  all  the  country 
west  of  Lake  Superior  as  far  as  the  Pacific. 
Here  is  the  largest  dry  dock  on  the  Lakes,  a 
steel  plant  costing  $25,000,000  and  three  ship- 
building plants,  one  of  which  originated  the 
whaleback  (q.  ».).  It  is  the  distributing 
point  of  the  northwest  for  coal  and  oil.  There 
are  DO  churches,  a  state  normal  school,  12 
large  public  schools  with  over  6,000  pupils, 
parochial  schools,  two  hospitals,  a  $50,000 
Carnegie  library,  two  daily  and  six  weekly 
newspapers,  seven  banks,  sixty  miles  of  paved 
streets,  complete  sewerage  system,  electric 
light  and  gas  plants,  an  excellent  system  of 
water-works,  eight  parks,  and  twenty-threat 
miles  of  electric  street-railway;  manufactures' 
chiefly  flour,  lumber,  iron,  furniture,  barrels, 
briquettes,  plaster,  linseed  oil.  The  climate 
is  crisp,  dry  and  beautiful,  cool  in  summer  and 
relatively  mild  in  winter.  The  original  settle- 
ment was  made  at  the  eastern  end  of  the  city 
in  1853,  but  from  1858  to  1882  the  place  was 
practically  dead.  In  1882  an  attempt  to 
build  a  city  was  made  four  miles  east  on  St. 
Louis  Bay,  which  proved  so  successful  that 
the  two  settlements  united  in  1891  and  in- 
corporated as  Superior.  The  growth  has  been 
very  rapid,  the  last  census  showing  a  gain  of 
30  per  cent.  Superior  is  the  second  city  in 
Wisconsin,  having  a  population  of  40,384. 

Superior  and  Duluth  (q.  ».),  like  Omaha  and 
Council  Bluffs,  are  "twin  cities,"  although 
located  in  different  states.  They  are  connected 
by  bridges. 

Superior,  Lake,  the  largest  body  of  fresh 
water  on  the  globe,  is  the  highest  and  most 
western  of  the  great  lakes.  It  is  bordered 
by  Michigan,  Wisconsin  and  Minnesota  in  the 
United  States  and  Ontario  in  Canada.  Its 
greatest  length  is  412  miles,  its  greatest 
breadth  167;  and  it  covers  31,200  square 
miles,  making  it  a  little  larger  than  South 
Carolina.  The  surface  is  601^  feet  above 
sea-level,  and  its  mean  depth  is  about  475 
feet,  its  greatest  depth  being  i  ,008  feet,  — 
406  feet  below  the  sea.  Its  surface  is  20$ 
feet  higher  than  that  of  Lakes  Huron  and 
Michigan,  due  to  the  fall  at  the  rapids  of 
St.  Mary's  River,  the  only  outlet,  where 
the  average  discharge  is  86,000  cubic  feet 
per  second.  Lake  Superior  is  very  near 


the  watershed  between  Hudson  Bay  and 
the  Mississippi,  and  so  receives  no  large 
rivers,  the  largest  being  the  St.  Louis  and 
the  Nipigon.  These  rivers,  with  hundreds 
of  small  streams,  drain  82,000  square  miles 
into  the  lake.  The  largest  island  is  Isle 
Royale,  44  miles  long.  Keweenaw  Point 
reaches  far  into  the  lake.  At  Grand  Isle 
Bay,  about  100  miles  west  of  Sault  Ste. 
Marie,  are  the  pictured  rocks,  sandstone 
cliffs  from  50  to  200  feet  high  in  many 
places,  of  fantastic  shape  and  marked  by 
bands  and  blotches  of  red  and  yellow.  The 
boundary  between  the  United  States  and 
Canada  is  drawn  through  the  center  of  the 
lake  from  its  outlet  to  the  mouth  of  Pigeon 
River,  but  includes  Isle  Royale  in  the  United 
States.  Consult  Grossman's  Chart  of  tha 
Great  Lakes.  See  ERIE,  HURON,  MICHIGAN, 
ONTARIO  and  ST.  CLAIR  LAKES;  DETROIT, 
NIAGARA,  ST.  CLAIR,  ST.  LAWRENCE  and 
ST.  MARY  RIVERS;  and  SAULT  STE.  MARIB 
and  WELLAND  CANALS. 

Surabaya  (sdo'rd-bd'yd),  a  seaport  on  the 
northern  coast  of  Java  and  on  the  Strait  of 
Madura.  Here  the  Dutch  have  a  marine 
arsenal,  a  cannon-foundry  and  a  mint. 
There  also  are  machine,  sugar  and  fur- 
niture factories.  Population  146,944,  of 
whom  8,906  are  Europeans  and  13,035 
Chinese. 

Surakarta  (sod'rd-kar'ta'),  a  city  in  the 
center  of  Java,  but  joined  by  rail  with 
Samarang  on  the  north  and  Surabaya  on 
the  east.  It  is  the  home  of  the  native 
sultan  of  Surakarta,  who  is  a  dependent  of 
the  Dutch  government.  Population  12,000. 
See  JAVA. 

Surat  (soo-rat'),  a  city  of  India,  on  Tapti 
River,  160  miles  north  of  Bombay.  It 
stretches  for  more  than  a  mile  along  the 
river  in  the  form  of  a  bow,  and  is  sur- 
rounded by  suburbs  in  the  midst  of  gardens. 
There  are  four  fine  Mohammedan  mosques, 
two  Parsi  fire-temples,  three  Hindu  temples, 
a  clock-tower  80  feet  high  and  the  old 
citadel.  Surat  was  founded  in  the  i6th 
century,  and  was  three  times  burned  by 
the  Portuguese.  After  the  building  of  a 
strong  fort  in  1546,  Surat  became  one  of 
the  greatest  trading-cities  in  India,  the 
English  and  Dutch  as  well  as  the  Portu- 
guese establishing  themselves  there.  By 
the  beginning  of  the  i7th  century  Surat 
traded  with  western  Europe,  India,  Arabia, 
Persia,  Ceylon  and  the  East  Indies.  Here, 
too,  the  Mohammedan  pilgrims  embarked 
for  Mecca.  In  the  igth  century  it  was 
pillaged  several  times  by  the  Mahrattas, 
lost  most  of  its  trade  to  Bombay,  its  new 
rival,  and  in  1800  came  into  the  hands  of 
the  British.  It  later  regained  some  of  its 
trade  and  became  the  largest  city  in  India, 
but  was  ruined  by  a  fire,  followed  by  a 
great  flood,  in  1837.  Surat  exported  large 
quantities  of  cotton  during  the  American 
Civil  War.  Population  119,306. 
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Sur'face-Ten'sion   is  a  phenomenon  ex- 
hibited when  two  liquids  (or  a  liquid  and  a 
fluid)  which  dp  not  mix 
are  brought   into  con- 
tact.     For  instance,   a 
drop  of  oil  placed  in  a 
mixture   of  water   and 
alcohol,  which  has  the 
same  density  as  the  oil, 
will    neither    sink    nor 
rise;  but  it  will  gather 
itself  into  a  sphere,  *.  e., 
will  assume  a  shape  in 
which  it  has  the  least 
possible     surface.       In 
other  words,  it  acts  as 
A  DROP  OF  OIL  FREED  if  it.  were  covered  with 
FROM  GRAVITY       a  thin  elastic  skin  which 
was    continually    tend- 
ing to  contract  to  the  least  possible  area. 

Another  illustration  of  this  phenomenon 

is  seen  when  mercury  is  placed,  in  air,  on 

glass,  as  indicated  in  the  figure.     The  mer- 

cury  does   not   flatten   and   run   over   the 

_  ^  _  glass  as  it  would  do 

J"  4if  gravitation  alone 

*  'were  acting  upon  it  ; 


spherical  shape.  This  globule  is  exactly 
what  we  should  expect  if  the  mercury  were 
covered  with  a  thin  elastic  membrane  tend- 
ing, all  the  while,  to  contract  into  the 
smallest  possible  area.  This  tendency  of 
liquid  surfaces  to  become  a  minimum  is 
known  as  surface-tension.  There  is  no  skin 
or  membrane  over  the  surface  of  liquids; 
but  the  particles  lying  on  the  surface  and 
very  near  the  surface  are  in  a  different 
physical  condition  from  the  particles  in 
the  interior  of  the  liquid;  hence  results  this 
surface-effect,  the  details  of  whose  explana- 
tion would  lead  us  too  far.  The  numer- 
ical value  of  the  surface-tension  of  any 
liquid  is  the  force  per  centimeter  which  a 
single  surface  exerts  across  any  line  drawn 
upon  it.  The  unit  in  which  surface-ten- 
sion is  measured,  therefore,  is  dynes  per 
centimeter.  Consult  C.  V.  Boys'  Soap- 
Bubbles  and  the  Forces  which  Mold  Them, 
the  finest  elementary  and  popular  treatment 
in  the  English  language. 

Sur'rey,  Henry  Howard,  Earl  of,  an 
early  English  poet,  was  born  between  1516 
and  1518,  probably  in  Suffolk,  and  was  the 
son  of  the  duke  of  Norfolk.  In  1532  he 
accompanied  Henry  VIII  to  France,  and 
spent  a  year  in  study  at  Paris  with  Henry's 
son,  the  duke  of  Richmond,  who  was  be- 
trothed to  his  only  sister.  In  1524  he  was 
sent  to  Fleet  Prison  for  challenging  a  gentle- 
man to  a  duel,  and  next  year  suffered  an- 
other imprisonment  for  breaking  windows 
in  the  streets  at  night.  In  1544  Surrey 
went  to  France  as  marshal  of  the  invading 
army,  and  distinguished  himself  at  the  siege 
of  Montreuil,  where  he  was  badly  wounded. 


But  next  year  he  was  defeated  by  aT  larger 
French  force,  and  was  superseded  by  the 
earl  of  Hertford.  For  his  bitter  speeches 
against  Hertford  he  was  imprisoned,  and 
later,  with  his  father,  sent  to  the  Tower, 
charged  with  high  treason.  His  only 
offense  was  in  having  added  to  his  own 
arms  those  of  his  ancestor,  Edward  the 
Confessor.  In  vain  did  he  ably  defend 
himself  at  his  trial;  he  was  found  guilty 
and  was  beheaded  on  Jan.  21,  1547.  His 
poems  were  published  after  his  death,  with 
those  of  Wyatt.  They  are  sonnets,  lyrics, 
elegies,  paraphrases  of  Psalms  and  Ecclesi- 
astes  and  translations.  He  was  the  first  Eng- 
lish sonneteer  and  one  of  the  best.  Consult 
Morley's  English  Literature.  See  SONNET. 
Surveying  (sur-vd'ing),  a  branch  of  ap- 

Elied  mathematics  devoted  to  measuring 
ind.  There  are  two  great  branches :  plane- 
surveying  and  geodesy.  Plane-surveying  is 
used  where  so  small  areas  are  measured  that 
the  surface  of  the  earth  can  be  looked  on 
as  plane.  Where  large  areas  are  measured, 
as  states  and  countries,  the  curvature  of 
the  earth  must  be  taken  into  account  and 
the  science  of  land-measurement  becomes 
geodesy.  Plane-surveying  is  divided  into 
such  branches  as  land-surveying,  having  to 
do  with  fixing  property-lines  and  areas  of 
tracts  of  land;  topographical  surveying, 
having  to  do  with  levels  and  general  con- 
tours of  the  landscape;  hydrographical  sur- 
veying, having  to  do  with  areas  and  depths 
of  rivers,  lakes  and  other  bodies  of  water; 
mining  surveying,  having  to  do  with  the 
direction  and  lengths  of  mining  shafts  and 
galleries;  railroad  surveying;  etc.  One  of 
the  most  important  geodetic  surveys  now 
going  on  is  the  American  coast-survey.  It 
was  started  in  1832  by  F.  R.  Hassler,  and 
has  now  covered  nearly  the  whole  coast  of 
the  United  States,  the  results  being  em- 
bodied in  a  sectional  map  on  a  scale  of  one 
mile  to  the  inch.  Eventually  the  whole 
country  will  be  mapped  out  on  this  scale. 
Surveying  and  geodesy  are  applications  of 
geometry  and  trigonometry,  and  involve  the 
measurement  of  the  length  and  directions 
of  lines.  All  plane-surveying  could  be  done 
by  the  measurement  of  lengths,  but  it  is 
most  convenient  to  measure  angles  also. 
The  chief  instruments  are  the  chain  or  tape, 
compass,  level  and  theodolite.  In  geodetic 
surveying  instruments  for  measuring  lati- 
tude and  longitude  must  also  be  used. 

The  survey  of  public  lands  of  the  United 
States  is  in  charge  of  a  surveyor-general. 
The  land  is  divided  into  townships,  each 
six  miles  square.  The  townships  between 
two  meridians  six  miles  apart  make  a  range. 
The  townships  are  then  divided  into  sec- 
tions a  mile  square,  these  containing  640 
acres.  Land-titles  in  the  western  states 
mostly  refer  to  the  original  United  States 
survey,  and  in  this  respect  differ  from  the 
land-titles  in  the  older  states,  where  boun- 


SUSA 


1852 


SWALLOWS 


daries  and  corners  are  fixed  by  various 
natural  and  artificial  marks.  See  HOME- 
STEAD-LAWS and  PREEMPTION. 

Susa  (sSo'sd),  a  city  of  Persia,  the  Shu- 
shan  of  Daniel  and  Esther,  the  modern  Sus 
and  one  of  the  most  important  cities  of 
the  Old  World.  Its  name  and  ground-plan 
are  traced  on  Assyrian  monuments  of  the 
reign  of  Asur-banipal  about  600  B.  C.  At 
the  time  of  Daniel's  vision  "  at  Shushan  in 
the  palace"  it  belonged  to  Babylon,  but 
it  was  brought  by  Cyrus  under  Persian 
rule,  and  the  later  kings  made  it  the  capital 
and  winter  residence  of  the  Persian  empire, 
building  a  strong  citadel  and  a  treasure- 
house.  Alexander  is  said  to  have  found 
vast  treasures  here,  and,  though  Babylon 
soon  became  the  chief  city,  Susa  still  was 
very  rich  when  it  fell  into  the  hands  of 
Antigonus  (315  B.  C.).  Later,  its  fortifica- 
tions were  destroyed  by  the  Arabs.  Its 
ruins,  among  them  the  palace  described  in 
Esther,  cover  about  three  square  miles. 

Suspen'sor  (in  plants),  an  organ  of  the 
embryo,  by  means  of  which  it  is  placed  in 
proper  relation  to  its  food-supply.  It  is 
mostly  restricted  to  the  embryos  of  seed- 
plants,  and  is  usually  a  more  or  less  fila- 
mentous structure,  at  the  end  of  which  the 
embryo  proper  develops.  See  EMBRYO. 

Sus'quehan'na  River  is  formed  by  two 
branches.  The  north  branch,  350  miles 
long,  rises  in  Schuyler  Lake  in  central  New 
York;  the  west  branch,  250  miles  long,  in 
the  Alleghany  Mountains.  The  two  unite 
at  Northumberland,  Pa.,  and  the  river  flows 
south  to  Harrisburg,  southeast  into  Mary- 
land and,  after  a  further  course  of  150 
miles,  into  the  northern  end  of  Chesapeake 
Bay.  It  is  a  shallow  stream,  much  broken 
by  rapids.  In  the  spring  immense  quan- 
tities of  lumber  are  floated  down.  Canals 
have  been  dug  along  its  banks  for  125 
miles  along  the  northern  branch,  and  for 
124  miles  along  the  western  branch.  Its 
lower  course  is  noted  for  ducks  and  other 
wild-fowl.  Its  chief  branch  is  the  JTuniata. 
The  Susquehanna  is  also  noted  for  its  wild 
and  picturesque  scenery. 

Suttee  (stit-ter),  meaning  a  virtuous  wife, 
a  once  common  usage  of  India,  in  accord- 
ance with  which,  on  the  death  of  her  hus- 
band, the  faithful  widow  burned  herself  on 
the  funeral-pyre  with  her  husband's  body, 
or,  if  he  died  at  a  distance,  was  burned 
on  a  pyre  of  her  own.  The  custom  was 
practiced  in  India  as  early  as  the  time  of 
Alexander  the  Great,  and  was  grounded  by 
the  Hindus  on  sacred  books  and  laws  of 
theirs.  But  no  countenance  to  this  bar- 
barous rite  can  be  found  in  the  oldest  and 
most  sacred  Brahman  books.  Neverthe- 
less suttee,  though  not  enforced  on  an  un- 
willing victim  and  not  practiced  except  in 
certain  castes  and  families  of  old  descent, 
was  made  almost  necessary  for  well-born 
widows  by  the  force  of  public  opinion,  unless 


they  were  willing  to  risk  their  own  happi- 
ness here  and  hereafter.  The  rite  came 
from  a  belief,  common  to  many  savage 
races,  that  it  was  well  to  send  wives,  slaves, 
horses,  favorite  weapons  etc.  with  great 
men  into  the  other  world,  by  burying  them 
with  them,  burning  them  or  slaying  them 
at  their  tomb.  In  1823  about  900  widows 
were  burned  in  India.  In  1829,  through 
the  efforts  of  Lord  William  Bentinck,  any 
encouragement  of  suttee  was  made  murder. 
The  custom  is  now  rarely  practiced. 

Swabia  (swd'bi-a),  a  southwestern  Ger- 
man duchy,  stretching  from  Franconia  to 
Helvetia  and  from  Burgundy  and  Lorraine 
to  Bavaria.  It  was  so  named  from  the 
Germanic  Suevi,  who  drove  out  the  Celts 
of  this  region  in  the  ist  century  B.  C. 
The  Alemanni  became  a  part  of  the  Suevio 
nation  in  the  5th  century,  and  from  this 
time  there  were  dukes  of  Swabia.  Under 
the  Hohenstaufen  emperors,  who  were 
Swabians,  this  duchy  became  the  richest, 
most  powerful  and  most  civilized  country 
in  Germany.  But  when  the  Swabian  line 
died,  Swabia  became  the  scene  of  feudal 
wars,  and  this  unhappy  state  of  affairs 
lasted  for  centuries.  Swabia  suffered  terri- 
bly in  the  Peasants'  War  of  1525,  in  the 
Thirty  Years'  War  (1618-48)  and  in  the 
wars  of  the  French  Revolution.  From  the 
time  of  the  Reformation  the  rulers  of 
Wurttemberg  (q.  v.)  struggled  with  the  Holy 
Roman  emperors  for  the  control  of  Swabia. 
This  struggle  ended  in  the  founding,  in 
1806,  of  the  kingdom  of  Wurttemberg, 
which  includes  most  of  the  old  duchy. 
The  name  now  denotes  the  south-central 

Sart  of  Wurttemberg,  the  adjoining  part  of 
aden     and     the     southwestern     part     of 
Bavaria. 

Swal'lows,  insect-eating  birds  with  long 
pointed  wings,  noteworthy  for  rapidity  of 
flight.  Blanchan 
speaks  of  the 
swallow  as  "the 
^  typical  bird  of 
'•  the  air,  as  an 
oriole  is  of  the 
trees  and  a  spar- 
row  of  the 
ground."  There 
are  about  one 
hundred  species 
in  all  parts  of  the 
world.  Six  are 
common  in  the 
United  States. 
All  devour  an 
immense  number 
of  insects  and  are  beneficial  to  the  farmer. 
The  common  barn-swallow  is  widely  dis- 
tributed and  abundant.  It  is  a  little  larger 
than  the  English  sparrow,  has^a  wide  wing- 
spread,  above  is  of  a  glistening  steel-blue 
shading  into  black,  underneath  a  warm 
chestnut-brown  and  shining  buff,  tail 
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noticeably  slender  and  deeply  forked.  The 
nest  is  built  sometimes  outside,  sometimes 
inside,  a  barn  or  other  building,  is  made 
of  mud-pellets  mixed  with  straw  and  is 
lined  with  hay,  feathers  and  other  soft 
material. 

The  swallow  is  a  mason, 

And  underneath  the  eaves 
He  builds  a  nest  and  plasters  it 

With  mud  and  hay  and  leaves. 

The  four  to  six  eggs  are  white  with  mark- 
ings of  brown  and  purple.  The  cliff  or 
eaves-swallow  is  a  square-tailed  bird 
smaller  than  the  foregoing,  which  builds 
numerous  nests  in  colonies  under  the  eaves 
of  barns,  other  buildings  and  cliffs.  The 
bank-swallows  are  our  smallest  swallows, 
being  about  five  inches  long.  They  dig 
tunnels  in  sand-banks,  two  or  three  feet 
deep  with  a  nest  of  grass  and  feathers  at 
the  end.  The  tree-swallow  has  the  under 
parts  white.  It  nests  in  hollow  trees  or 
in  bird-boxes  near  dwellings.  The  rough- 
winged  swallow  resembles  the  bank-swallow. 
It  is  common  in  the  west,  making  nests  in 
sand-banks.  The  •  purple  martin  is  the 
largest  of  our  swallows,  being  about  eight 
inches  in  length.  Swallows  resemble  the 
swifts  or  chimney-swallows  and  goat- 
suckers, but  the  latter  belong  to  quite  a 
different  order.  All  swallows  live  in  colonies. 
A  pair  is  said  to  mate  for  life,  but  this 
may  be  but  one  of  the  numberless  tales 
that  make  up  the  mass  of  tradition  about 
this  bird.  Superstition  has  long  protected 
the  swallow,  it  being  considered  ill-luck  to 
kill  one.  See  MARTIN,  NESTING-BOXES  and 
SWIFT 

Swan,   water-birds  famous  for  their  long 
graceful  necks,   and  related  to  ducks  and 

geese.  They  in- 
habit temper- 
ate regions,  and 
feed  upon  seeds, 
roots  and  fish- 
spawn.  They 
have  white 
plumage,  e  x  - 
cept  the  black 
swan  of  Aus- 
tralia —  a  very 
beautiful  bird 
with  a  long, 
neck,  having  a 
graceful  curve. 
It  is  a  dull 
black,  with 
white  on  the  wings,  and  a  carmine  bill 
crossed  by  a  white  band.  The  European 
swan,  partly  domesticated  in  parks  is  pure 
white  and  one  of  the  handsomest  of  all 
birds.  South  America  has  a  competitor  for 
grace  and  beauty  in  the  black-necked  swan, 
a  small  swan  with  white  plumage,  except 
the  head  and  neck  which  are  dark  seal- 
brown.  The  common  swan  reaches  a 
length  of  about  five  feet  and  a  weight  of 
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30  pounds.  The  swans  of  North  America 
are  the  trumpeter  and  whistler  swans,  with 
straighter  necks  and,  therefore,  less  grace 
and  beauty  than  other  members  of  the 
group.  They  are  smaller  than  the  com- 
mon swan. 

Swansea  (swbn'se),  a  seaport  of  Wales, 
on  Tawe  River,  45  miles  northwest  of 
Cardiff,  is  the  most  important  city  of  South 
Wales.  Its  growth  is  due  to  its  tin-plate 
manufacture,  two  thirds  of  the  British  out- 
put being  manufactured  here.  It  also  is 
the  principal  seat  of  copper-smelting  in 
Great  Britain,  and  in  its  vicinity  are  ex- 
tensive coal-mines.  It  has  large  docks, 
covering  60  acres,  a  good  harbor,  and  is 
several  hours  nearer  the  open  sea  than 
any  other  considerable  port  on  Bristol 
Channel.  The  McKinley  tariff  greatly  in- 
jured Swansea's  tin-plate  trade.  Its  charter 
dates  from  the  days  of  King  John.  A  tower 
is  still  standing  of  the  castle  built  here  by 
the  Earl  of  Warwick  in  1099.  Population 
114,673. 

Swa'ziland'.     See  TRANSVAAL. 

Sweatshops.  The  sweating-system  is  the 
engagement  of  men,  women  and  children 
by  a  contractor  to  produce  goods  for  the 
wholesale  dealer,  on  which  the  workers  are 
paid  by  the  piece  and  the  price  is  made  as 
low  as  possible.  It  is  called  sweating  be- 
cause, as  Charles  Kingsley  in  1850  first 
showed  the  world,  it  enables  the  contractor 
to  keep  cutting  the  price  so  low  that  even 
the  ablest  can  just  live  by  unceasing  toil, 
while  the  less  able,  spurred  to  their  utmost 
efforts,  are  often  forced  to  go  into  debt  to 
the  contractor  and  thus  to  work  for  him, 
on  his  terms,  at  their  utmost  capacity  until 
they  can  work  no  longer.  Kingsley's  reve- 
lations were  followed  by  investigations. 
But  the  system  has  not  been  stopped.  A 
congressional  investigation  in  1892  showed 
that  30%  of  all  clothing  manufactured 
in  this  country  was  made  under  the  sweat- 
ing system,  under  the  following  conditions : 
The  sweating  is  done  either  in  a  "den,"  a 
room  hired  by  the  contractor,  without  any 
provisions  suitable  for  a  crowd  of  different 
sexes,  and  filled  to  its  utmost  capacity  by 
people  who  can  not  afford  to  be  clean  or  to 
stop  working  if  sick;  or  else  at  home,  where 
the  garments  or  cigars  are  often  handled 
by  consumptives  and  filth  abounds  among 
the  wretched  toilers.  They  in  many  cases 
work  15  hours  a  day,  seven  days  to  the 
week.  The  chief  products  of  "sweating" 
are  garments,  cigars,  candy  and  bread. 
In  recent  years  many  states  have  taken 
measures  to  insure  the  decent  condition  of 
bake-shops  and  of  places  where  candy  is 
manufactured.  New  York  has  a  law  for- 
bidding the  manufacture  of  garments  in 
bed-rooms  or  eating-rooms.  In  Illinois 
such  a  law  is  proposed,  with  the  provision 
that  if  broken  it  is  the  contractor  who 
engaged  work  in  such  a  place  that  must 
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pay  the  penalty.  It  is  comparatively  easy 
to  secure  decent  conditions  in  the  "den," 
through  factory-laws,  which  many  states 
have  passed.  The  matter  has  not  yet  re- 
ceived proper  attention,  however,  in  any 
state,  unless  in  Massachusetts.  The  only 
way  to  secure  proper  wages  is  the  forma- 
tion of  trade-unions  among  the  workers, 
•but  this  has  been  found  very  difficult,  in 
view  of  the  cheap  labor  poured  into  our 
cities  from  foreign  countries.  The  action 
of  the  National  Consumer's  League  in 
allowing  its  label  to  be  placed  only  on 
goods  made  under  decent  conditions  of 
work  and  of  wages  and  in  pledging  its  mem- 
bers to  give  the  preference  to  such  goods 
has  produced  some  result,  probably,  and 
only  requires  that  all  consumers  support  it. 

Swe'den,  the  eastern  portion  of  the  Scan- 
dinavian peninsula,  is  a  kingdom.  It  is  over 
600  miles  long,  its  greatest  width  is  200 
miles;  and  it  covers  172,876  square  miles. 

Surface.  In  the  northern  parts  the  land 
rises  from  the  Gulf  of  Bothnia  to  the  Kiolen 
Mountains,  which  form  the  boundary  be- 
tween Sweden  and  Norway,  their  highest 
peaks  rising  above  the  snow-line.  South 
of  this  region  is  the  mountainous  district 
made  up  of  the  great  table-lands  of  Jemt- 
land  and  the  valleys  of  Herjedal  and  Ljun- 
gan,  where  there  are  good  pasturage  and 
timber-lands.  The  mountainous  region 
further  south,  from  Lake  Siljan  to  Lake 
Wener,  is  the  mining  part  of  Sweden,  and 
includes  the  noted  iron-mines  of  Danemora 
and  the  copper-works  of  Fahlun.  Lakes 
Wener,  Malar  and  Hielmar  almost  cut  the 
country  from  east  to  west  and,  with  Lake 
Wetter,  make  up  a  large  lake-district,  which 
is  the  commencement  of  the  most  fertile 
part  of  Sweden,  the  lower  end  of  the  pen- 
insula between  the  Cattegat  and  the  Baltic. 
The  lakes  cover  one  eighth  of  the  surface ;  the 
largest  is  Lake  Wener,  the  outlet  of  which 
to  the  Cattegat  is  the  GSta,  noted  for  its 
picturesque  rapids.  The  rivers  are  small 
and  unimportant,  the  largest  being  the 
Angerman.  Summer  and  winter  succeed 
each  other  with  almost  no  spring  or  fall. 

Resources.  Usually  not  enough  grain  is 
grown  to  supply  the  home-market,  though 
barley  does  better  than  oats  or  rye.  Other 
crops  are  potatoes,  hemp,  flax,  tobacco  and 
hops.  Pine,  fir  and  beech  are  of  great 
value  for  timber,  tar,  pitch,  charcoal  and 
firewood.  These  trees  mainly  make  up 
the  great  forests  which  cover  more  than  a 
fourth  of  the  surface.  Bears  and  beavers 
are  scarce;  but  wolves,  lynxes,  martens, 
eagles  etc.  are  common.  Copper,  iron,  alum, 
vitriol,  marble,  lead,  sulphur  and  a  little 
coal,  gold  and  silver  are  found;  mining  is 
the  most  important  business  after  farming. 
Iron  and  shipbuilding  head  the  list  of  manu- 
factures. Iron,  timber  and  copper  are  the 
chief  exports;  yarn,  wool,  leather,  coal  and 
cotton  the  main  imports. 


Government.  The  three  provinces  are 
Norrland,  Svealand  and  Gothland,  but  for 
purposes  of  government  it  is  divided  into 
25  governments.  After  Stockholm  the 
capital  (341,986),  the  largest  city,  is  Gote- 
borg  (167,813).  The  Swedish  permanent 
army  of  100,000  men  is  in  part  quartered  on 
the  landowners,  the  soldiers  working  in  time 
of  peace  as  field-laborers  in  return  for  their 
support;  in  time  of  war  they  are  paid  by 
the  crown.  Every  Swede  between  20  and 
25  must  serve  in  the  national  guard,  and  a 
reserve  of  284,200  men  is  formed  of  con- 
scripts between  21  and  40.  Sweden  is  a 
constitutional  and  hereditary  monarchy, 
the  succession  being  in  the  male  line.  The 
king  has  a  council  or  cabinet  of  ten  min- 
isters. The  diet  meets  every  year;  the 
upper  house  has  1 50  members  chosen  for  nine 
years,  who  must  have  a  certain  amount  of 
landed  property  or  income ;  the  lower  house 
has  230  members.  A  small  property  quali- 
fication is  required  in  the  voter,  who  must 
be  a  native  having  attained  his  majority. 

Education.  Education  is  compulsory, 
and  there  are  free  schools.  The  University 
of  Upsala  was  founded  in  1476,  and  has 
1,835  students;  and  the  smaller  University 
of  Lund  numbers  874  students.  There  are 
113  high  schools  with  nearly  25,000  pupils, 
and  14  normal  schools  with  1,437  pupils. 
The  state  church,  to  which  the  king  must 
belong,  is  the  Lutheran;  but  no  civil  disa- 
bilities attach  to  those  not  of  the  national 
religion. 

History.  In  early  times  the  Swedes  lived 
in  the  north  of  Sweden  and  the  Goths  in 
the  south.  Eric  Edmundson  is  said  to  have 
first  conquered  the  whole  of  Sweden  near 
the  end  of  the  9th  century.  At  this  time 
Swedish  history  begins,  and  we  find  the 
Swedes  generally  at  war  with  their  Nor- 
wegian and  Danish  neighbors  and  busily 
ravaging  the  eastern  shores  of  the  Baltic. 
In  1000  A.  D.  Olaf  Schooszkonig  was  bap- 
tized a  Christian,  and  the  burning  of  the 
national  temple  at  Upsala  in  the  reign  of 
Ingiald  (1080-1112)  finished  the  overthrow 
of  the  old  pagan  religion.  The  murder  of 
King  Eric  in  1161  was  the  beginning  of  a 
disastrous  period  of  civil  wars,  lasting  200 
years.  At  length  the  nobles  offered  the 
throne  to  Margaret,  queen  of  Denmark  and 
Norway,  thus  uniting  the  three  Scandina- 
vian countries  in  1347.  In  1523  Gustavus 
Vasa  made  Sweden  again  independent  of 
Denmark,  founded  a  long  line  of  Swedish 
kings,  of  which  he  himself  was  one  of  the 
greatest,  and  raised  half-barbarous  Sweden 
to  an  honorable  place  among  civilized 
nations.  In  Vasa's  reign  Protestantism 
was  made  the  state's  religion.  Gustavus 
Adolphus  (1611-32),  one  of  the  greatest 
generals  of  his  age,  spent  the  greater  part 
of  his  reign  in  wars  with  Poland  and  Russia 
for  the  possession  of  Ingria,  Livonia  and 
other  Baltic  districts  and  in  defending 
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Protestantism  in  Germany.  His  affairs 
at  home  were  ably  managed  by  the  wise 
Oxenstierna,  who,  after  the  death  of  Gus- 
tavus  at  the  battle  of  Liitzen,  carried  on 
the  government  during  the  minority  of 
Christina.  This  strange  queen's  most  popu- 
lar act  was  her  abdication.  Carl  XI 
(1660-97)  so  greatly  increased  the  kingly 
power  that  the  diet  acknowledged  it  to  be 
absolute.  The  warlike  career  of  gifted  but 
reckless  Carl  XII  (1697-1718),  who  humbled 
Frederick  IV  of  Denmark  and  Peter  the 
Great  of  Russia  and  dethroned  Augus- 
tus II  of  Poland,  nearly  ruined  his  country. 
Ulrica,  his  sister  was  chosen  queen  on  con- 
dition of  giving  up  the  absolute  power 
wielded  by  the  last  two  kings.  In  the 
reign  of  Ulrica  the  last  of  the  Vasas,  and 
of  her  husband  Frederick  of  Hesse-Cassel, 
the  country  was  divided  into  two  factions 
of  nobles — the  Hats  or  French  party  and 
the  Caps  or  Russian  party.  Gustavus  III 
(1771-2)  who  recovered  the  lost  power  of 
the  crown  and  put  down  these  factions, 
was  murdered.  Carl  XIII  (1809-18)  was 
forced  to  cede  Finland  to  Russia.  Carl 
was  childless  and  chose  Bernadotte,  Napo- 
leon's general  and  prince  of  Pontecorvo,  as 
crown-prince.  Bernadotte's  success  in  get- 
ting possession  of  Norway  endeared  him 
to  the  people,  and  he  ascended  the  throne 
in  1818  as  Carl  XIV.  He  ruled  ably,  and 
was  succeeded  by  his  son  Oscar  I  (1844-59) 
and  his  grandsons  Carl  XV  (1859-72)  and 
Oscar  II  (1872-1907).  Gustav  V,  the 
present  king,  succeeded  in  1907.  In  1905 
Norway  dissolved  the  union  with  Sweden. 
Population  5,476,441.  See  CHARLES  XII, 
CHRISTINA,  GUSTAVUS  ADOLPHUS,  GUSTAVUS 
VASA,  GUSTAVUS  V,  NORWAY  and  OSCAR  II. 
See  Fryxell's  History  of  Sweden  (English 
translation) . 

Swe'denborg,  Eman'uel,  was  born  at 
Stockholm,  Sweden,  Jan.  29,  1688,  the  son 
of  a  bishop  and  of  noble  family.  He  grad- 
uated at  the  University  of  Upsala,  and, 
after  four  years  travel,  was  given  a  posi- 
tion in  the  College  of  Mines  by  Carl  XII, 
who  became  his  friend.  For  some  years  he 
busied  himself  in  writing  a  host  of  scientific 
works,  mainly  practical,  on  bridges,  air- 
guns,  docks,  blood-circulation,  copper-manu- 
facturing, etc.  Suddenly  his  scientific  work 
stopped,  and  in  1749-56  appeared  a  Latin 
work  which  he  called  Heavenly  Secrets.  He 
announced  that  the  Lord  had  appeared  to 
him  and  sent  him  to  be  the  herald  of  a  new 
church  and  that  his  office  was  to  interpret 
the  word  of  God  according  to  its  true  mean- 
ing. The  New  Jerusalem  and  Its  Heavenly 
Doctrine  and  many  other  theological  works 
followed.  Swedenborg  made  no  effort  to 
found  a  church,  but  confined  himself  to  the 
work  of  announcing  the  new  doctrines  which 
were  to  be  its  basis.  As  a  man  he  was  mod- 
est and  retiring,  genial  and  happy,  and 
lived  a  most  simple  and  quiet  life.  He  died 


at  London,  March  20,  1772.  Since  his  death, 
religious  societies  have  been  founded  on 
Swedenborg's  teachings,  and  are  banded 
together  in  America  as  the  general  conven- 
tion, in  England  as  the  general  conference, 
of  the  New  Church.  Consult  Wilkinson's 
Life  and  compare  Emerson's  essay  in  Rep- 
resentative Men. 

Sweet'bri'er  or  Eg'lantine,  a  prickly 
shrub  of  the  rose  family,  native  of  the  east- 
ern states  of  the  Union  and  to  Canada.  It 
grows  densely,  yet  reaches  a  height  of  six 
or  eight  feet;  about  midsummer  it  bears 
sweet-scented,  pink  flowers  and  later  pro- 
duces a  scarlet  or  orange-red  fruit.  Its 
dark-green  leaves  emit  a  flagrant  odor  from 
their  russet-hued  glands.  The  sweetbrier 
is  commonly  met  with  in  fields  and  country 
byways. 

Sweet  Pea,  (Lathyrus  odoratus)  a  familiar 
garden-plant  much  prized  for  its  beautiful 
perfumed  flowers.  There  are  not  far  short 
of  100  varieties  in  cultivation;  and  to  raise 
them  to  perfection,  the  seeds  should  be 
planted  two  inches  apart  in  a  rich  clay- 
loam,  and  it  will  be  well  to  red-lead  them, 
to  protect  them  from  mice  and  birds.  As 
soon  as  the  plants  appear  above  ground, 
brush  or  small  twigs  should  be  spread 
around  them  for  shelter,  and  later  they 
should  be  given  long  stakes  for  support  in 
their  upward  climb.  Through  the  growing 
season  occasional  shallow  cultivation  will 
be  required. 

Sweet  Pota'to,  an  edible,  sugary  vegeta- 
ble, the  tuberous  root  of  a  vine-like  plant, 
grown  largely  in  the  southern  states  of  the 
Union  and  in  tropical  and  semitropical 
countries.  It  is  also  known  as  the  sugar- 
yam.  The  sweet  potato  is  rich  in  food-con- 
stituents (sugar  and  starch),  the  extent  of 
its  cultivation  in  this  country  being  annually 
about  50  million  bushels.  Besides  their 
use,  cooked  or  canned,  for  the  table  the 
sweet  potato  is  also  fed  to  farm-animals; 
it  is  grown  best  in  sandy  or  loose  soils,  and 
is  a  staple  crop  in  the  south. 

Swift  or  Chim'ney-Swal'low,  a  small  bird 
abundant  in  the  eastern UnitedStates.nesting 
in  chimneys.  Notwithstanding  its  common 
name,  the  bird  is  not  a  swallow  (q.  v.) ,  having 
only  a  superficial  resemblance  to  the  latter 
birds,  while  in  structure  it  is  very  different. 
It  is  closely  related  to  the  humming-birds 
and  the  goat-suckers.  The  bird  is  about  five 
and  one  fourth  inches  long,  of  sooty-brown 
color,  with  a  paler  throat.  The  feathers  of 
the  short  tail  end  is  sharp  bristles,  which 
aid  in  climbing.  There  is  only  one  kind  in 
the  United  States  east  of  the  Rocky  Moun- 
tains, but  there  are  about  50  species  inhabit- 
ing the  warmer  parts  of  the  world.  In  most 
of  them  the  salivary  glands  are  highly  de- 
veloped, and  the  secretion  from  them  is 
used  as  a  glue  to  hold  the  nest  together  and 
to  its  support.  In  China  one  species  con- 
structs a  nest  that  is  used  in  making  soup. 
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Swift,  Jon'athan,  was  born  at  Dublin,  Ire- 
land, Nov.  30,  1667,  after  bis  father's  death, 
and  was  brought  up  in  poverty,  what  little 
support  he  had  being  furnished  by  relatives. 
He  spent  seven  years  at  Trinity  College, 
Dublin,  most  of  the  time  in  disgrace  with 
the  authorities.  He  was  taken  then  into 
the  family  of  Sir  William  Temple,  the  poli- 
tician and  ex-minister.  Four  years  later 
his  pride  drove  him  away  from  his  patron's 
house,  and  he  became  a  clergyman.  But 
he  soon  threw  up  the  Irish  living  he  had  had 
for  two  years,  and  went  back  to  Sir  William's 
service,  remaining  there  till  his  patron's 
death  in  1699  and  publishing  an  edition  of 
Temple's  works  (1700-03).  In  1704  ap- 
peared his  first  wnrk,  A  Tale  of  a  Tub.  the 
wildest  and  wittiest  satire  of  the  i8th  cen- 
tury. This  wo^k  cost  him  a  bishopric  and 
forced  him  to  be  contented  for  life  with  the 
deanery  of  St.  Patrick's.  Dublin  In  politics 
he  at  first  was  a  Whig,  but  in  1710  he  joined 
the  Tories  and  became  easily  the  most  pow- 
erful pamphleteer  in  England,  The  Con- 
duct of  the  Allies  being  an  English  classic. 
The  death  of  Queen  Anoe  put  the  Tories  out 
of  power,  and  Swift  retired  to  Ct,  Patrick's. 
His  famous  Drapie"'s  Letters,  written  in 
1724  against  the  copper-money  which  was 
to  be  supplied  to  Ireland  by  a  man  who 
had  bought  the  right  from  the  English 
government,  made  him  at  one  bound  the 
most  popular  and  most  powerful  man  in  all 
Ireland.  A  reward  of  $1,500  was  offered 
for  the  name  of  the  author,  but  no  one  of 
the  many  in  the  secret  thought  of  betraying 
him.  At  last  the  scheme  was  given  up.  In 
1726  Swift  published  his  most  popular  work, 
Gulliver's  Travels.  Almost  as  great  a  mas- 
terpiece is  The  Modest  Proposal,  in  which 
he  suggests,  in  seeming  cold  blood,  that  in 
order  to  relieve  their  poverty  and  distress 
the  Irish  should  sell  their  children  as  food 
for  the  rich.  Swift  died  on  Oct.  19,  1745. 
See  John  Forster's  Life  of  Jonathan  Swift 
and  Thackeray's  English  Humorists. 

Swim'ming.  The  weight  of  the  human 
body  is  so  little  greater  than  that  of  water, 
that  it  can  readily  be  floated,  especially 
when  as  in  swimming,  it  is  forced  through 
the  water  by  the  arms  and  legs.  Benjamin 
Franklin  suggested,  as  a  good  way  to  learn 
to  swim,  to  wade  out  breast  deep  and, 
tossing  an  egg  into  the  water  in  the  direc- 
tion of  the  shore,  to  plunge  after  it;  it  will 
soon  be  discovered  that  it  is  easier  to  swim 
than  to  sink.  In  swimming  on  the  breast 
the  stroke  is  made  ^by  vigorously  kicking 
out  the  legs — previously  bent  up — and 
at  the  same  time  thrusting  the  arms  straight 
ahead  in  the  form  of  a  wedge,  then  drawing 
up  the  legs  for  another  stroke,  while  the 
arms  are  swept  through  the  water  in  the 
form  of  a  half-circle.  The  stroke  is  made 
most  powerful  by  keeping  the  feet  as 
widely  apart  as  possible.  Breast-swimming 
is  the  easiest  method  and  is  always  used  for 


long  distances.  A  faster  way  is  to  swim  on 
the  side;  the  under  arm  only  being  thrust 
forward,  while  the  other  is  thrust  down- 
ward and  backward.  In  over-hand  swim- 
ming each  arm  is  thrown  out  of  the  water 
alternately,  the  swimmer  at  the  same  time 
turning  from  side  to  side;  this  is  the  fastest 
method.  In  swimming  on  the  back  the 
arms  are  not  used  at  all.  In  treading  water 
the  swimmer  stands  upright  and  treads 
water  as  if  walking  up  a  pair  of  stairs.  In 
floating  the  swimmer  lies  on  his  back, 
keeping  only  his  face  out  of  the  water.  It 
it  easier  to  swim  in  salt  than  in  fresh  water, 
as  the  former  is  more  buoyant.  The  Greek 
story  of  Leander's  famous  swim  across  the 
Hellespont  was  made  probable  by  Lord 
Byron  performing  the  same  feat  in  i8ro. 
In  1875  Matthew  Webb,  an  Englishman, 
swam  20  miles  in  four  hours  and  42  min- 
utes, and  the  same  year  swam  the  English 
Channel  from  Dover  to  Calais,  the  tide 
carrying  him  on  a  zigzag  of  about  50  miles 
in  22  hours.  Agnes  Beckwith,  a  1 4-year-old 
girl,  swam  five  miles  in  67  minutes. 

S'winburne(sw'infburn),  Algernon  Charles, 
an  English_poet,  was  born  at  London, 
April  5,  1837, 
the  son  of  Admiral 
Swinburne.  He  was 
educated  at  Balliol 
College,  Oxford,  and 
spent  some  time  in 
study  in  France. 
Two  plays,  Queen 
Mother  and  Rosa- 
mond, were  his  first 
writings,  fol- 
lowed  by  his  best- 
known  poem,  the 
tragedy  of  Atlanta 
in  Calydon.  His 
later  poems  are  The 
A  rmada  and  A  n  A  u- 
tumn  Vision.  Swin- 
burne enjoys  great  popularity  in  America 
as  well  as  in  England,  being  especially 
remarkable  for  his  facile  metrical  inven- 
tion; and  for  a  time  was  under  con- 
sideration as  successor  to  Tennyson  in 
the  English  laureateship.  His  chief  prose- 
writings  include  Shakespeare,  Ben  Jonson, 
Victor  Hugo,  Wm.  Blake,  Essays  and  Studies 
and  Prose  Miscellanies.  Died  April  10,  '09. 
Swine  or  Hogs  are  among  the  most  im- 
portant of  food-animals.  For  the  wild  boars, 
from  which  swine  are  probably  descended, 
see  BOAR.  The  word  boar  is  now  used  of 
the  male  hog;  the  female  is  termed  sow; 
and  the  young  are  called  pigs,  and  the  flesh 
pork.  A  sow  has  two  litters  a  year  of 
eight  to  twelve  pigs  each  or  even  more.  Fresh 
pork  is  held  to  be  unwholesome  in  warm 
countries,  but  salted  and  smoked  or  other- 
wise cured,  it  is  a  favorite  and  healthful 
food  in  warm  climates.  The  fat,  as  lard, 
is  largely  used  in  cooking;  the  bristles  are 
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used  in  making  brushes,  and  the  skins  make 
a  tough  and  flexible  leather,  used  in  the 
manufacture  of  saddles,  trunks  and  other 
forms  of  leather  goods.  Much  attention  has 
been  given  to  the  breeding  of  swine  with  a 
view  to  improvement  in  respect  to  increased 
size,  hardiness,  early  development,  fattening 
qualities,  flavor  of  the  pork,  etc.  Among  the 
popular  breeds  are  the  Berkshire,  from  the 
English  county  of  Berks;  the  Poland-China, 
which  was  first  bred  in  Ohio;  the  Chester 
Whites,  an  American  strain  of  the  Yorkshire; 
the  Durocs  or  Jersey  Reds,  and  the  Tarn- 
worth.  Pork-packing  is  one  of  the  great 
branches  of  business  in  the  United  States. 
Its  leading  centers  are  Chicago,  Kansas  City 
and  Omaha,  in  the  order  named.  In  the 
year  ending  on  March  i,  1907,  the  number 
of  hogs  packed  and  marketed  was  30,978,- 
ooo ;  the  total  value  of  the  hog-products  ex- 
ported from  the  United  States  in  1905-6 
was  $128,996,441.  See  STOCK-RAISING  and 
STOCK-YARDS. 

Switzerland,  an  inland  country  of  cen- 
tral Europe  and  a  federal  republic.  Its 
greatest  length  from  east  to  west  is  180 
miles,  its  greatest  width  from  north  to 
south  130  miles,  and  its  area  15,976  square 
miles.  It  lies  between  Austria  on  the  east, 
France  on  the  west,  Germany  on  the  north 
and  Italy  on  the  south. 

Surface.  Switzerland  is  the  most  moun- 
tainous country  on  the  globe.  Its  principal 
chains  are  the  Alps  and  the  Jura.  The 
Alps  run  from  east  to  west  along  the  south- 
ern or  Italian  frontier,  and  their  windings 
and  spurs  fill  more  than  half  the  country. 
The  mean  height  of  the  highest  chain  is 
from  8,000  to  9,000  feet.  The  Jura  run 
northeast  from  the  western  corner  of  Switzer- 
land, and  are  a  series  of  parallel  ridges 
shutting  in  long  and  narrow  valleys;  their 
mean  height  is  not  over  4,000  feet.  In  the 
angle  between  them  and  the  Alps  lies  the 
plain  of  Switzerland,  1,400  feet  above  the 
sea  and  100  miles  long  by  20  to  30  broad. 
East  of  this  tableland  is  the  Thur  hill- 
country  between  Lakes  Ztirich  and  Con- 
stance. The  Jura,  the  plain  and  the  hill- 
country  are  the  main  divisions  of  northern 
Switzerland.  The  Alpine  region  is  divided 
into  the  valleys  drained  by  the  Rh6ne; 
those  drained  by  the  Ticino;  the  Orisons, 
valleys  drained  by  the  branches  of  the 
Rhine  and  Danube;  the  Bernese  Oberland, 
sloping  toward  the  plain  of  Switzerland; 
and  the  Forest  cantons,  surrounding  Lake 
Lucerne.  Everywhere  above  9,500  feet 
high  the  mountains  are  covered  with  ever- 
lasting snow,  which  descends  along  the 
hollows  in  glaciers  to  a  much  lower  level, 
and  in  this  way  covers  the  higher  parts  of 
the  country  with  a  vast  sea  of  ice.  The 
lowest  part  of  Switzerland  is  in  the  valley 
of  the  Rhine,  between  Constance  and  Basel 
and  the  banks  of  Lakes  Zurich  and  Mag- 
giore. 


Resources,  Manufactures,  Commerce.  Good 
coal  is  not  to  be  had,  and  the  houses  are 
mostly  wooden,  so  that  the  forests,  which, 
cover  one  sixth  of  the  surface,  are  very 
valuable.  The  trees,  cut  on  the  heights 
and  trimmed  of  their  branches,  are  slid 
down  the  icy  slopes  to  the  valleys  below 
and  loaded  on  rafts.  The  chief  business  is 
that  of  the  herdsmen  and  shepherds,  who 
spend  the  summer  with  their  cattle  on  the 
mountains,  living  in  rude  huts  called  chalets, 
and  there  the  butter  and  cheese  are  made. 
The  plain  of  Switzerland  is  a  rich  farming- 
region;  large  quantities  of  grapes  are  grown 
at  Vaud  and  Neuchatel,  and  the  orchards 
of  the  Thur  country  and  Lake  Constance 
furnish  kirchwasser,  the  common  drink. 
Out  of  every  100  square  miles  30  are  filled 
with  rocks,  glaciers  and  water;  17  with 
forests;  n  with  plowed  lands;  20  with 
meadows;  and  one  with  vineyards.  The 
manufactures  are  chiefly  confined  to  the 
northern  cantons  —  silk  in  Zurich,  Aargau, 
Glarus  and  Basel;  cotton  in  Zurich,  St. 
Gall,  Appenzell,  Aargau,  Glarus  and  Neu- 
chatel; watchmaking  in  Geneva  and  Neu- 
chatel; straw  plaiting  in  Aaargu  and 
Lucerne.  Though  without  a  seaport, 
Switzerland's  trade  in  proportion  to  popu- 
lation has  long  been  greater  than  that  of 
any  European  country,  except  England. 
The  chief  imports  are  wheat,  salt,  raw 
silk  and  cotton;  the  chief  exports  are 
cheese,  condensed  milk,  food-stuffs,  char- 
coal, cattle,  silks,  cottons,  watches  and 
jewelry. 

Government,  Education,  Communication. 
Each  of  the  25  cantons  of  Switzerland  rules 
its  home-affairs,  in  some  of  the  cantons  by 
means  of  a  representative  assembly,  in 
others  by  the  umdesgetneinde  or  assembly 
of  all  the  men  in  the  canton.  The  federal 
legislature  has  two  houses,  the  state  council 
and  the  national  council.  The  president, 
elected  by  the  federal  assembly  for  one 
year,  has  little  power,  being  merely  one  of 
the  federal  council  of  seven,  which  is 
chosen  for  three  years.  Almost  every  head 
of  a  family  has  his  plot  of  ground,  and 
there  are  no  great  estates  or  powerful  land- 
owners. There  is  no  standing  army,  but 
every  citizen  is  obliged  to  serve  as  a  soldier. 
Children  are  taught  at  school  to  bear  arms, 
from  the  age  of  eight  passing  through  an- 
nual exercises  and  reviews.  In  eighteen  can- 
tons German  prevails;  in  five,  French;  in  one 
Italian;  and  in  one,  Roumansch,  a  Latin 
dialect  which  lingers  in  the  Orisons.  Basel, 
Bern  and  Geneva  are  the  centers  of  the 
Protestant  part  of  Switzerland,  while  the 
Alpine  region  is  almost  wholly  Catholic. 
Three  years'  schooling  is  required  for  every 
child,  and  in  every  district  are  primary  and 
secondary  schools.  There  are  many  higher 
and  specialized  schools  that  are  largely 
attended;  and  universities  at  Basel,  Bern. 
Zurich,  Geneva,  Lausanne  and  Fribourg 
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Basel  University  dates  to  1460.  The  atten- 
dance in  the  universities  is  5,626,  with  a 
total  teaching  staff  of  641.  Switzerland  has 
1,805  postoffices;  2,969  miles  of  railway; 
and  a  very  complete  system  of  telegraphs£ 
which  is  almost  wholly  under  state  con- 
trol. The  chief  towns  are  Zurich (189, 088), 
Basel  or  Bale  (131,914),  Geneva(i25,52o), 
Bern  (85,264)  and  Lausanne  (63,926). 

History.  The  first  people  of  Switzerland 
were  the  Helvetii  in  the  northwest  and  the 
Rhaetians  in  the  southeast,  both  of  whom 
were  conquered  by  the'  Romans  and  had 
parts  of  their  territories  settled  by  Bur- 
gundians,  Alemanni  and  Goths.  From  the 
5th  to  the  7th  century  Christianity  was 
adopted.  In  the  early  part  of  the  middle 
ages  the  country  formed  part  of  the  Holy 
Roman  empire.  In  the  i3th  century  civil 
wars  broke  out,  during  which  many  of  the 
towns  obtained  special  rights  and  charters. 
The  attack  of  Emperor  Albert  I  on  the 
great  towns  caused  the  men  of  the  forest 
cantons  in  1307  to  begin  a  war  against 
Austria,  which  gained  them  freedom  in 
1315.  A  league  of  eight  cantons  was  formed 
in  1352,  followed  by  other  wars  with  Austria, 
ending  with  the  famous  Swiss  victory  of 
Sempach.  In  1415  Aargau  and  Thurgau 
were  conquered  from  Austria,  and  Ticino, 
beyond  the  Alps,  was  annexed  three  years 
later.  In  1476  the  battles  of  Granson  and 
Morat  (Murten)  were  won  from  Charles  the 
Bold,  and  in  1499  Emperor  Maximilian, 
was  defeated  in  six  engagements.  Zurich, 
under  the  preaching  of  Zwingli.  became  a 
Protestant  city  in  1523,  followed  by  Bern 
and  other  northern  cantons.  A  religious 
war  was  waged  against  the  Roman  Catholic 
forest  cantons,  in  which  the  Catholics  were 
successful.  In  the  treaty  of  Westphalia, 
at  the  end  of  the  Thirty  Years'  War  in 
1648,  the  European  states  acknowledged 
the  independence  of  Switzerland.  The 
French  seized  Switzerland  in  1798,  but  it 
recovered  its  freedom  in  1814.  The  powers 
of  Europe  then  guaranteed  its  perpetual 
neutrality  and  the  inviolability  of  its  terri- 
tory. Since  that  time  the  chief  events 
have  been  local  rebellions  and  other  at- 
tempts of  the  people  in  the  various  cantons 
to  get  back  powers  which  they  had  grad- 
ually lost  to  corporations  and  great  fam- 
ilies. In  1844  the  radical  party  organized 
bodies  of  armed  men,  called  the  Free  Corps, 
for  the  purpose  of  driving  out  the  Jesuits. 
The  Roman  Catholic  cantons  formed  in  their 
defense  the  league  called  the  Sonderbund. 
After  several  town-revolutions  a  majority 
of  the  federal  diet  declared  against  the 
Jesuits  and  the  Sonderbund,  and  waged  a 
successful  civil  war  against  the  Catholic 
cantons.  The  present  constitution  was 
chosen  in  1874.  Population  3,741,971. 
Consult  Zschokke's  History  of  Switzerland 
(English  translation);  The  Swiss  Confedera- 
tion by  Adams  and  Cunningham;  and 
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Switzerland  in   the   Story   of  the   Nations 
Series. 

Sword'fish',  a  large  fish  of  the  open  sea, 
having  the  bones  of  the  upper  jaw  ex- 
tended into  a 
long  blade. 
There  is  only 
one  species, 
found  abund- 
antly in  the 
Mediterrane- 
an, less  abun- 
dantly along 
the  New  Eng- 
land coast.  It 
is  also  found 
in  the  Pacific 
and  other  seas.  The  body  is  rather  elon- 
gated but  stout,  '..he  dorsal  fin  high,  the 
ventrais  absent.  These  fish  are  dark-blue 
in  color,  and  range  in  length  from  four  to 
fifteen  feet  or  more  and  from  150  to  800 
pounds  in  weight.  They  eat  nearly  all 
kinds  of  fish.  Rising  in  the  midst  of  a 
school,  they  strike  several  with  the  sword 
and  eat  them  deliberately.  They  are 
sought  as  food,  and  harpooned  from  the 
bowsprit  of  small  vessels.  In  former  years 
about  one  and  one  half  million  pounds, 
annually,  were  brought  into  eastern  ports 
of  the  United  States. 

Syc'amore,  the  common  name  in  the 
United  States  of  the  plane  or  buttonwood, 
well-known  for  its  white  bark,  broad  leaves 
and  round  balls.  The  true  sycamore  is  a 
species  of  fig,  common  in  Egypt.  The 
wood  is  so  lasting  that  it  was  used  for 
mummy  cases.  It  is  the  tree  mentioned 
in  the  Bible.  The  plane  or  buttonwood  is 
a  tree  of  infinite  dignity,  rises  to  a  con- 
siderable height,  and  lives  to  a  great  age. 
The  height  is  from  60  to  100  feet,  the 
branches  are  of  wide-spreading  habit,  and 
the  free  peeling  of  the  dark  outer  bark 
reveals  the  glistening  white  inner  bark  and 
gives  a  mottled  appearance  to  trunk  and 
branches.  The  tree  is  vigorous,  foliage 
abundant,  leaves  bright  yellow-green  above 
and  paler  below.  On  into  winter  the  fruit 
remains  on  the  tree,  brown  balls  hanging 
from  the  ends  of  long  peduncles.  It  is  a 
favorite  shade-tree,  and  is  distributed  gen- 
erally in  the  country,  being  found  in  rich 
bottom-lands  and  along  the  banks  of 
streams.  The  wood  is  reddish  brown. 
Though  not  strong,  it  has  a  beautiful  grain 
and  is  used  for  furniture  and  interior 
finish,  and  is  also  employed  for  cigar-boxes. 
Syd'ney,  a  city  of  Australia,  the  capital  of 
New  South  Wales  (q.  v.),  is  on  Port  Jackson, 
a  bay  of  the  Pacific  Ocean.  The  city  looks 
like  an  old  English  town,  with  fine  public 
buildings,  as  the  exchange,  the  government- 
house,  the  parliament-houses,  the  treasury, 
the  museum,  the  national  art-gallery,  the 
university  and  two  cathedrals.  It  has  fine 
parks  and  a  botanical  garden  of  38  acres. 
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There  are  four  colleges  connected  with  the 
university,  which  has  a'f  acuity  of  76  members 
and  an  attendance  of  1,054  students.  There 
also  are  a  college  for  women,  a  free  museum, 
a  public  library  of  179,641  volumes  and  an 
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observatory.  It  has  a  fine  harbor,  with 
extensive  shipyards  and  docks,  and  is 
defended  by  several  forts  and  batteries. 
Population  605,900.  See  AUSTRALIA. 

Sydney,  Canada,  next  to  Halifax,  is  the 
largest  town  in  Nova  Scotia.  It  is  a  coal- 
shipping  port  and  is  equipped  to  accom- 
modate ocean-liners.  It  has  a  deep-water 
harbor  open  throughout  the  year.  Population, 
nearly  18,000. 

Symbiosis  (simbi-o'sis)  (in  plants),  the 
living  together  of  two  kinds  of  organisms 
in  more  or  less  intimate  relation.  The 
word  sometimes  has  a  very  general  appli- 
cation, including  even  such  a  case  as  a 
vine  and  the  tree  upon  which  it  climbs. 
Generally,  however,  it  is  used  only  in 
connection  with  cases  of  intimate  organic 
union.  The  most  notable  case  is  the  asso- 
ciation of  an  alga  and  a  fungus  in  the 
formation  of  a  lichen.  Various  forms  of 
symbiosis  are  recognized,  dependent  upon 
the  significance  of  the  relationship  between 
the  two  symbionts.  Parasitism  is  one  form, 
in  which  one  symbiont  is  more  or  less  in- 
jurious to  the  other.  This  form  is  amply 
illustrated  by  the  numerous  cases  in  which 
parasitic  fungi  attack  living  plants  and 
animals.  Mutualism  is  that  form  of  sym- 
biosis in  which  the  relation  between  the 
two  symbionts  is  mutually  helpful.  Many 
botanists  consider  the  lichen  an  illustration 
of  this,  in  which  the  alga  and  fungus  are 


of  help  to  one  another.  Helotism  is  a  form 
of  symbiosis  in  which  one  organism  en- 
slaves another  to  use  its  products.  In  this 
case  the  enslaving  symbiont  is  benefited, 
while  the  enslaved  symbiont  is  neither  in- 
jured nor  ben- 
efited. Many 
botanists  think 
that  this  is  the 
form  of  sym- 
biosis displayed 
by  lichens,  the 
fungus  enslav- 
ing the  alga  in 
order  to  obtain 
the  food  which 
it  manufactures 
and  still  pro- 
tecting it  within 
the  meshes  of 
the  mycelium. 
Root  -  tubercles 
and  mycorrhiza 
also  are  illus- 
trations of  sym- 
biosis of  com- 
Elex  character, 
tifact,  the  phe- 
nom eno n  of 
symbiosis  is  dis- 
played more  ex- 
tensively among 
plants  than  was 
formerly  sup- 
posed. See  LICHENS,  MYCORRHIZA  and 

ROOT-TUBERCLES. 

Symmes,  John  Cleves,  an  American 
pioneer,  was  born  on  Long  Island  in  1742. 
He  obtained  from  Congress  in  1788  a  grant 
of  1,000,000  acres  along  the  Ohio  between 
the  two  Miami  Rivers,  and  a  colony  from 
New  Jersey  made  the  first  settlement, 
naming  the  town  Losantiville,  which  was 
changed  by  Governor  St.  Clair  to  Cincin- 
nati. Symmes  City  also  was  founded  at 
North  Bend,  a  few  miles  below,  and  for 
some  years  was  a  rival  of  Cincinnati,  until 
Fort  Washington  was  established  at  the 
upper  town. 

Symmes,  John  Cleves,  nephew  of  the 
above,  was  born  in  1780  in  New  Jersey. 
He  was  in  the  War  of  1812,  and  afterwards 
settled  at  Newport,  Ky.,  where  in  lectures 
and  writings  he  developed  his  idea  that 
the  earth  is  a  hollow  globe,  and  can  be 
inhabited.  He  died  at  Hamilton,  O.,  May 
28,  1829. 

Symonds  (stm'undz),  John  Addington, 
an  English  man-of-letters  who  wrote  largely 
on  Italian  history  and  literature,  was  born 
at  Bristol,  Oct.  5.  1840,  and  died  at  Rome, 
April  19,  1893.  His  chief  writings  are  an 
Introduction  to  the  Study  of  Dante;  Studies 
of  the  Greek  Poets;  The  Renaissance  in  Italy; 
Italian  Byeways;  with  Lives  of  Shelley,  Bea 
Jonson,  Sir  Philip  Sidney,  Boccaccio,  Bene- 
vento  Cellini,  Michael  Angelo,  Walt  Whit- 
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man  and  Shakespeare's  Predecessors  in  the 
English  Drama.  His  work  is  marked  by 
accurate  learning  and  much  critical  insight. 
The  Renaissance  in  Italy  is  his  chief  work. 

Sympathet'ic  Nerv'ous  Sys'tem,  a  nerv- 
ous system  developed  in  vertebrated  ani- 
mals above  the  fishes.  It  consists  of  a  double 
row  of  ganglia  united  by  nerve-trunks,  and  is 
located  within  the  cavity  of  the  body,  along 
each  side  of  the  spinal  column.  In  this  way 
two  chains  are  formed,  reaching  from  the  base 
of  the  skull  to  the  end  of  the  body-cavity. 
The  ganglia  are  collections  of  gray  matter  or 
nerve-cells,  and  nerve-fibers  pass  through 
them  to  and  from  the  spinal  cord.  The 
sympathetic  system  is  connected  with  the 
central  nervous  system  by  numerous  nerve- 
trunks  or  communicating  branches.  It  also 
sends  branches  to  the  viscera.  It  acts  as  a  kind 
of  relay  center  for  regulating  the  blood-supply 
to  the  abdominal  viscera  and  assisting  in  other 
involuntary  actions.  See  Gray's  or  Quain's 
Anatomy  for  a  longer  description. 

Sympetalous  Flowers,  those  in  which  the 
petals  are  more  or  less  united,  as  distinguished 
from  those  which  are  polypetalous.  The 
sympetalous  condition  is  characteristic  of 
families  of  the  highest  rank,  in  which  the 
corolla  takes  such  forms  as  a  bell,  urn,  tube 
or  trumpet.  See  FLOWER. 

Synagogue  (sin' a-gog),  the  Jewish  house 
of  worship.  They  were  first  established  in 
Judaea,  when  the  country  was  under  the 
Greek  and  the  Persian  rule,  and  were  sometimes 
used  for  schools.  The  synagogue  has  seats 
and  desks  on  the  floor  for  the  men  and  galleries 
for  the  women.  There  are  an  ark  containing 
the  Hebrew  copies  of  the  books  of  Moses,  a 
platform  for  the  reader,  a  smaller  platform 
for  the  preacher  and  in  modern  synagogues, 
a  place  for  the  choir.  The  congregation  must 
face  the  east  while  certain  prayers  are  recited. 

Syncarpous  Flowers,  those  in  which  two 
or  more  carpels  are  organized  to  form  a  single 
pistil,  commonly  called  a  compound  pistil. 
See  FLOWER. 

Syndicalism,  the  socialistic  philosophy 
which  teaches  that  collective  ownership  by 
the  workers  of  the  means  of  production  should 
be  gained  by  direct  action,  namely,  by  the 
general  strike  and  sabotage.  Sabotage  is  the 
destroying  or  marring  of  the  product  as  it 
passes  through  the  hands  of  the  workmen  in 
the  factory.  Syndicalism  is  opposed  to  govern- 
ment because  the  latter  upholds  the  rights  of 
property  and  the  capitalist  class.  It  preaches 
unremitting  class  war.  The  International 
Workers  of  the  World  endorse  its  principles. 

Synergids  (sin'er-flds)  (in  plants),  two 
cells  which  are  associated  with  the  egg  in 
angiosperms,  and  with  it  form  the  group 
of  three  cells,  called  the  egg-apparatus. 
This  group  is  situated  at  the  micropylar 
end  of  the  embryo-sac,  to  which  the  pollen- 
tube  comes.  The  name  means  helpers,  and 
refers  to  the  fact  that  these  cells  are  of 
service  in  the  process  of  fertilization.  Dur- 


ing this  process  one  of  the  synergids  be- 
comes disorganized,  contributing  of  its 
substance  to  the  nourishment  of  the  pol- 
len-tube and  its  contents.  See  EMBRYO- 
SAC. 

Syr'acuse  (sir1  a  kits'),  N.  Y.,  county-seat 
of  Onondaga  County,  is  on  Onondaga  Lake, 
about  halfway  between  Albany  and  Buffalo. 
It  is  a  handsome  city,  with  broad,  shaded 
streets  and  ornamental  squares.  The  state 
armory,  asylums  for  weak-minded  and 
three  asylums  for  orphans,  a  home  for  aged 
women,  savings-bank,  courthouse,  the  new 
high  school,  Kirk  Block,  John  Grouse  Col- 
lege of  Fine  Arts,  the  Hall  of  Languages 
and  the  First  Presbyterian  chuich  are 
among  the  noteworthy  buildings.  The 
manufacture  of  salt  has  been  an  industry 
since  1654  when  the  springs  were  visited 
by  the  Jesuits  and  the  salt  carried  to 
Quebec.  The  supply  is  supposed  to  be  in- 
exhaustible, but  the  bnne  does  not  produce 
the  best  quality  of  salt;  which  is  still  ob- 
tained from  the  local  wells  to  the  extent 
of  2,000,000  bushels  per  year.  In  1870  the 
output  was  over  8,000,000  bushels,  but  there 
is  lively  competition  now  at  Warsaw  and  in 
Michigan.  The  extensive  works  of  the 
Solvay  Process  Company  are  the  principal 
industry,  2,800  men  being  employed  and 
$5,000,000  invested.  Caustic  soda,  bicar- 
bonate of  soda,  soda-ash  and  crystals  are 
the  principal  products,  but  carbolic  acid, 
picric  acid,  coke,  ammonia,  tar  and  other 
coal-tar  products  are  also  made  by  this 
company.  Brine  is  brought  through  iron 
pipes  to  the  works  from  wells  which  the 
company  sank  20  miles  from  the  city.  It 
was  in  the  sinking  of  these  wells  that  the 
main  source  of  the  brine,  which  had  so  long 
been  used  in  Syracuse,  was  located  in  a 
mass  of  solid  salt.  Into  some  wells  it  was 
found  necessary  to  discharge  fresh  water. 
When  it  became  saturated  it  then  was 
pumped  to  other  wells  and  through  pipes 
to  the  works.  The  limestone  used  by  this 
company  is  brought  from  Split  Rock. 
Large  buckets,  suspended  on  overhead 
wires  and  operated  by  steam-power,  carry 
the  material.  They  run  in  close  connection 
and  continuously,  carrying  1,000  tons  in 
12  hours.  The  "waste"  product  is  white 
like  marl,  possessing  no  sustenance  for  vege- 
tation, but  has  been  used  to  fill  the  sur- 
rounding lowlands.  In  this  way  hundreds 
of  acres  have  been  filled  to  a  great  depth, 
and  places  of  deposit  are  now  so  limited 
that  Onondaga  Lake  is  to  be  used  as  a 
place  of  discharge.  Besides  this  enormous 
business,  typewriters  and  automobiles  are 
extensively  manufactured,  as  are  recorders, 
chilled  plows,  furniture  and  shot-guns.  In 
the  city  are  Bessemer  steel-works,  blast- 
furnaces and  foundries.  The  city  expends 
$480,696  to  maintain  its  public  schools, 
which  have  514  teachers  and  22,177  pupils. 
Syracuse  has  116  churches  and  missions 


SYRACUSE 


1861 


SYRIA 


and  four  principal  hospitals,  and  each  has 
its  training-school  for  nurses.  Carnegie 
Library  has  75,000  volumes,  aside  from 
those  in  substations,  and  is  free  to  all.  In 
the  Court  of  Appeals  is  a  library  of  value, 
supported  by  the  state.  Syracuse  was  first 
settled  by  an  Indian  trader  in  1787.  In 
1780  it  was  called  Salt  Point,  and  the  manu- 
facture of  salt  begun  by  white  settlers. 
The  place  was  soon  called  Salina,  and  giew 
slowly  until  it  was  incorporated  as  a  village 
in  1825.  In  1847  Sahna  and  Syracuse, 
which  were  rival  villages,  were  united  under 
the  name  of  Syracuse.  Population  137,249. 
See  SYRACUSE  UNIVERSITY. 

Syracuse  or  Siracusa,  a  city,  once  the 
largest  city  of  Sicily,  its  walls  being  22 
miles  around  and  its  inhabitants  number- 
ing anywhere  from  500,000  to  1,000,000. 
It  was  formed  of  five  towns,  and  sometimes 
was  called  Pentapolis.  Ortygia,  the  first 
part  of  Syracuse,  was  built  on  a  small  island, 
connected  with  the  mainland  by  a  cause- 
way. The  modern  city  is  fortified,  and  has 
palaces,  churches,  convents  and  a  fine 
cathedral,  built  on  the  site  of  the  ancient 
temple  of  Minerva.  There  are  many  ruins 
of  the  ancient  city  —  the  old  theater,  cut 
out  of  the  rocks,  with  sixty  rows  of  seats, 
for  24,000  spectators;  ancient  quarries,  60 
to  80  feet  deep,  sometimes  used  as  prisons, 
one  of  them  being  called  The  Ear  of  Diony- 
sius;  a  great  aqueduct;  and  extensive  cata- 
combs. The  fountain  of  Arethusa,  on  the 
island  of  Ortygia,  has  been  restored  by  the 
city.  The  trade  is  in  wine,  brandy,  oil, 
fruits,  salt,  saltpeter  and  sulphur.  Syra- 
cuse was  founded  by  the  Corinthians  in 
734  B.  C.,  and  grew  rapidly,  sending  out 
several  colonies.  The  government  was  in 
the  hands  of  a  few  leading  families,  and  in 
487,  after  a  revolution  in  which  the  people 
had  driven  them  out,  they  returned,  and 
Gelon,  the  despot  or  tyrant,  became  mas- 
ter of  Syracuse.  He  was  a  great  ruler  and 
the  city  prospered  under  him,  as  also  under 
the  reign  of  Hiero,  his  successor.  In  466 
Thrasybulus  was  expelled,  and  the  city  en- 
joyed a  free  government  for  60  years,  during 
which  it  was  victorious  over  Athens.  Diony- 
sius  restored  the  "tyranny,"  strengthened 
the  city,  and  overcame  Carthage.  In  212 
Br  C.  the  city,  which  had  joined  the  Cartha- 
ginians, was  conquered  by  the  Romans.  It 
was  burnt  by  the  Saracens  in  878,  and  has 
been  three  times  nearly  destroyed  by  earth- 
quakes. Population  32,030.  See  SICILY. 

Syracuse  Univer'sity,  Syracuse,  N.  Y., 
is  a  coeducational  institution.  It  has  Colleges 
of  Liberal  Arts,  Fine  Arts,  Medicine,  Law 
Applied  Science,  a  Teachers'  College,  the  New 
York  State  College  of  Forestry,  and  Agricul- 
ture, a  Graduate  School,  a  School  of  Oratory, 
Library  School,  Summer  School,  and  a  School 
of  Photography.  It  is  picturesquely  situated 
on  a  hill  overlooking  Onondaga  Lake,  and  was 
founded  in  1870.  The  faculty  numbers  315, 


the  students  4,000.  Syracuse  University  is 
well  endowed  and  has  a  library  of  100,000 
volumes. 

Syria  (sWt-a),  division  of  Turkey,  lying 
on  the  Mediterranean  Sea  between  Asia 
Minor  and  Arabia,  including  114,530  square 
miles.  The  country  is  crossed  from  north 
to  south  by  a  double  mountain-chain, 
Lebanon,  the  highest  part  having  its  sum- 
mit 10,000  feet  above  the  sea.  The  valley 
between  the  two  ranges,  Lebanon  and  Anti- 
Libanus,  is  about  2,300  feet  above  the  sea, 
and  was  the  site  of  the  cities  of  Heliopolis 
and  Baalbek.  This  valley  separates  into 
two  parts,  through  one  of  which  the  Leontes 
River  makes  its  way  to  the  Mediterranean, 
while  the  other  descends  rapidly  to  the 
valley  of  the  Jordan.  At  the  Lake  of 
Tiberias  the  valley  is  650  feet  below  the 
level  of  the  sea,  and  at  the  Dead  Sea,  60 
miles  below,  it  is  1,300  feet  below  sea-level. 
The  region  around  the  Dead  Sea  is  full  of 
salt  and  without  vegetation.  The  coast 
is  broken  by  the  bays  of  Tripoli,  Beirut,  Acre 
and  Saida.  The  Jordan,  Litany  (Leontes), 
Asi  (Orontes),  Barada  and  Awaj  (the  Abana 
and  Pharpar  of  the  Bible)  are  the  principal 
rivers,  with  the  Euphrates  on  the  eastern 
border.  The  plains  of  Esdraelon,  Sharon 
and  Gaza  are  level  tracts,  and  the  region 
around  Damascus  is  a  sandy  desert  in  which 
are  the  ruins  of  Palmyra.  Iron,  quick- 
silver, coal,  salt  and  bitumen  are  the  min- 
erals. The  climate  varies  from  the  cool 
summers  of  the  slopes  of  Lebanon  to  the 
tropical  heat  of  the  Jordan  valley,  with  a 
dry  season  from  April  to  October.  In  spite 
of  imperfect  methods  and  ancient  imple- 
ments in  agriculture,  the  crops  are  large. 
Wheat,  barley,  rice,  cotton,  hemp,  indigo  and 
tobacco  are  important  crops,  while  all  kinds 
of  fruit  are  grown.  Vineyards  cover  the 
hills,  and  forests  of  cedar  and  pine  the 
mountains.  The  horses  are  very  strong 
and  handsome;  the  broad-tailed  sheep  is 
found  here  only;  cattle  are  small  and  poor; 
and  wild  animals  abound  in  the  mountains. 
Manufactures  are  unimportant,  though  the 
rearing  of  silk-worms  is  carried  on  exten- 
sively. Its  chief  city  is  Damascus,  with  a 
population  of  350,000. 

The  people  are  of  many  races  and  sects. 
The  Mohammedans  are  mostly  Arabs, 
though  there  is  a  small  proportion  of  Turks, 
the  ruling  race.  The  Mohammedans,  Druses, 
Maronites,  adherents  of  the  Greek  church, 
Armenians,  Catholics,  Protestants  and  Jews 
represent  the  religious  divisions.  The 
schools  are  carried  on  mainly  by  the  Greeks, 
Catholics  and,  especially,  by  the  American 
Protestant  missionaries,  who  founded  the 
Presbyterian  college  at  Beirut.  The  Syriac 
language  belongs  to  the  Semitic  group,  and 
is  an  Aramaic  dialect.  Ancient  Syriac  still 
is  the  sacred  language  of  the  remnants  of 
the  Christian  churches  of  Syria  and  Asia 
Minor,  though  it  practically  is  a  dead  Ian- 
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guage  even  to  the  best  educated  among 
them.  The  oldest  book  in  Syriac  still  ex- 
isting is  a  translation  of  the  Bible,  made 
about  200  A.  D. 

The  kingdom  of  Damascus,  which  occu- 
pied the  central  part  of  Syria,  was  con- 
quered by  the  Assyrians  about  740  B.  C. 
Along  the  Mediterranean  was  Phoenicia, 
with  such  cities  as  Tyre  and  Sidon,  the 
greatest  commercial  nations  of  the  ancients, 
but  conquered  also  by  the  Assyrians. 
Anakim,  Canaanites,  Ammonites  and  Moab- 
ites  were  tribes  living  beyond  the  Jordan 
and  in  the  southwestern  parts  of  Palestine. 
The  entrance  of  the  Israelites  into  Palestine 
took  place  about  1500  or  1300  B.  C.,  and 
their  power  lasted  1,500  years.  A  part  of 
the  nation,  the  ten  tribes,  were  taken  cap- 
tive by  the  Assyrians  in  721,  the  Samaritans 
found  in  the  country  at  the  time  of  Christ 
being  descendants  of  the  remnant  of  the 
Israelites  and  the  colonists  from  Babylonia, 
that  took  the  place  of  the  captives.  Judah 
fell  before  Nebuchadrezzar,  but  the  people 
were  restored  to  their  land  after  70  years 
of  exile,  though  the  country  was  still  gov- 
erned by  Persian  rulers.  The  battle  of  Issus 
(333)  g*ve  Syria  to  Alexander  the  Great, 


but  at  his  death  the  country  was  divided, 
Egypt  holding  Palestine  and  Seleucus 
Nicator  ruling  northern  Syria,  where  he 
built  Antioch,  for  many  centuries  one  of  the 
greatest  of  eastern  cities.  Syria  was  con- 
quered by  the  Romans  about  63  B.  C.,  and 
ruled  by  Roman  officers.  In  the  7th  cen- 
tury A.  D.  it  became  a  part  of  the  Moham- 
medan empire,  and  in  the  nth  century  was 
in  the  hands  of  the  Seljuk  Turks,  whose 
cruel  treatment  of  Christian  pilgrims  led 
to  the  crusades.  The  Christian  princes 
ruled  only  a  short  time,  the  land  being  over- 
run by  the  Mamelukes  and  the  opposing 
forces  of  Tamerlane.  Since  1517  it  has  be- 
longed to  the  Ottoman  empire.  Population 
3,675,200.  See  JEWS  and  PALESTINE. 

Syrin'ga,  a  genus  of  Old- World  plants, 
natural  order  Oleacece  (lilac).  They  are 
deciduous  shrubs,  comprising  six  known 
species,  native  of  southeastern  Europe  and 
Asia.  Flowers  in  terminal  panicles  and  very 
fragrant.  The  term,  as  popularly  used,  signi- 
fies the  beautiful  shrub,  Philadelphus  Coronar- 
ius,  a  native  of  Japan,  often  seen  in  gardens 
and  commonly  known  as  sweet  syringa  or 
mock-orange.  Its  cream-colored,  fragrant 
flowers  somewhat  resemble  orange-blossoms. 
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T  (te),  the  twentieth  letter,  is  a  nonvocal 
consonant.  From  its  mode  and  place  of 
articulation,  the  tongue  touching  the  gum 
behind  the  teeth,  it  is  classed  as  a  voice- 
less dental  or  as  a  palatal,  as  in  tie,  it, 
note.  T  is  silent  in  some  words,  as  chasten. 
Unaccented  ti  before  a  vowel  is  sh,  as  in 
nation.  T  before  diphthongal  u  (that  of 
use)  is  tsh,  as  nature.  T  with  h  forms  th; 
soft  as  in  baths,  though;  hard  as  in  bath, 
thin.  Th  is  t  in  Esther,  phthisic,  Thames, 
Thomas,  thyme;  and  is  silent  in  asthma, 
isthmus. 

Tab'ernacle  was  the  tent  first  raised  by 
Moses  in  the  desert  as  a  sign  of  God's 
presence  among  the  people.  It  was  divided 
into  the  sanctuary  proper,  which  formed  the 
front  part,  and  the  holy  of  holies.  A  sort 
of  court-yard,  formed  by  curtains  hung 
between  columns,  ran  round  the  tabernacle. 
The  entrance  was  toward  the  rising  sun,  and 
was  shut  in  by  another  costly  curtain,  into 
which,  as  in  the  first  covenng,  figures  of 
cherubim  were  woven.  The  court  was 
much  larger  on  the  eastern  side,  for  here 
the  people  gathered  to  worship.  Here  also 
stood  the  altar,  made  of  acacia  wood,  on 
which  a  fire  was  kept  burning,  and  the 
brazen  laver  or  basin.  The  sanctuary  con- 
tained the  gilded  table  holding  the  show- 
bread,  the  golden  candlesticks  and,  in  the 
center,  the  golden  altar  of  incense,  upon 
which  the  high  priest  burned  incense  morn- 
ing and  evening.  In  the  holy  of  holies  was 
kept  the  ark  of  the  covenant,  an  acacia 
box  gold-plated  and  gold-lined,  in  which 
were  kept  the  two  tables  of  the  Ten  Com- 
mandments. On  top  of  the  ark  were  the 
two  cherubim,  and  between  them  the 
symbolical  presence  of  Jehovah  —  the 
shechinah.  Only  once  a  year,  on  the  Day 
of  Atonement,  did  the  high  priest  enter  the 
holy  of  holies,  while  the  sanctuary  was  the 
ordinary  place  of  the  priests,  and  the  court 
that  of  the  Levites.  The  Levites  had  charge 
of  the  tabernacle,  cariying  it  from  place  to 
place  on  the  march  of  the  Israelites.  The 
tabernacle  was  permanently  set  up  in 
Shiloh,  and  was  probably  removed  to  Nob 
and  thence  tc  Gibeon,  from  which  Solomon 
seems  to  have  carried  it  away  that  all  the 
nation  might  worship  at  Jerusalem. 

Ta'bor,  a  celebrated  mountain  of  northern 
Palestine,  rising  fr6m  the  plain  of  Esdraelon 
to  a  height  of  1,000  feet,  commands  the 
widest  and  finest  view  in  Palestine.  It  is 
thickly  clad  with  forests  of  oak  and  other 


trees.  It  was  renowned  from  early  times 
as  the  place  of  Christ's  transfiguration, 
though  it  is  now  believed  that  at  one  time 
a  city  stood  on  its  summit.  In  the  times 
of  the  crusades  Tabor  was  studded  with 
churches  and  monasteries.  Here  Deborah 
and  Barak  summoned  the  warriors  of  Israel 
before  the  battle  with  Sisera;  10,000  Jews 
were  slain  near  by  in  a  battle  against  the 
Romans  in  55  B.  C. ;  and  at  its  foot  Napoleon 
gained  a  great  victory  over  the  Turks. 

Tabriz  (td-brez'},  an  old  city  of  Persia,  on 
Aji  River,  40  miles  from  Lake  Urumiah. 
A  ditch  and  a  brick-wall  with  seven  gates 
surround  the  city.  Water,  a  rare  thing  in 
the  east,  is  plentiful.  The  fine  ruin  of  the 
Blue  Mosque  is  covered  in  part  with  ara- 
besqued,  blue  tiles.  The  citadel  is  a  brick- 
building,  whose  walls  have  been  cracked 
by  earthquakes.  The  chief  manufactures 
are  leather,  silk  and  gold-  and  silver-smith- 
ing. Tabriz  is  on  a  caravan-route,  and  is 
a  city  of  business  importance,  doing  a 
large  trade  with  Russia.  Tabriz,  the  an- 
cient Tauris,  became  the  capital  of  Armenia 
in  297  A  D.  Zobeida,  the  wife  of  Haroun- 
al-Raschid,  greatly  enlarged  it.  It  was 
sacked  by  Timur  in  1392,  and  after  being 
held  by  the  Turkomans  was  taken  by  the 
Persians  in  1500.  The  place  has  often  been 
damaged  by  earthquakes,  that  of  1721 
causing,  it  is  said,  the  death  of  80,000 
persons.  Population  200,000.  See  East- 
wick's  Three  Years  in  Persia. 

Tacitus  (tas'l-tus*) ,  Publius  Cornelius,  a 
Roman  historian,  was  born  probably  about 
55  A.  D.  He  enjoyed  the  favor  of  Emperors 
Vespasian,  Titus  and  Domitian,  and  married 
a  daughter  of  Agricola  (q.  v.).  He  held 
several  public  offices,  became  known  as  an 
orator,  and  was  a  close  friend  of  the  younger 
Pliny,  through  the  appointment  of  the  two 
to  carry  on  the  prosecution  of  Marius. 
Eleven  of  his  letters  are  addressed  to  Pliny. 
Tacitus  probably  lived  for  a  tipae  after 
Hadrian  came  to  the  throne.  His  Life  of 
Agricola  (A.  D.  98)  is  one  of  the  finest 
biographies  ever  written.  His  other  works 
are  Histories  (104-110),  Annals,  Germany 
(98),  and  his  Dialogue  on  Orators  (A.  D.  79), 
the  first  and  least  valuable  of  his  writings. 
These  histories  rank  among  trusted  sources 
of  knowledge  of  the  times  of  which  they 
treat,  and  have  given  their  author  high 
rank  among  the  world's  historians.  But 
Tacitus  is  not  one  pt  the  authors  in  whom 
our  confidence  is  increased  by  rereading. 
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His  account  of  Tiberius  is  manifestly  unjust, 
being  steeped  in  the  prejudices  of  the  Roman 
aristocracy  and  drawn  from  a  poisoned 
source.  He  died,  it  is  thought,  in  120  A.  D. 
Tacoma  (td-kd'md),  Wash.,  county-seat  of 
Pierce  County,  is  on  Puget  Sound  at  the 
head  of  navigation.  The  sound,  which  is 
from  three  to  five  miles  wide,  narrows  near 
Tacoma  to  an  inlet  known  as  Commence- 
ment Bay,  less  than  a  mile  wide  but  five 
long.  The  city  is  built  on  a  bluff  200  feet 
high,  overlooking  the  sound  and  the  Cas- 
cade range,  with  the  snowy  peaks  of  Mt. 
Rainer,  also  known  as  Mt.  Tacoma,  in  the 
distance.  The  city  was  laid  out  by  the 
Tacoma  Land  Company,  an  organization 
by  the  managers  of  the  Northern  Pacific 
Railroad,  which  in  1873  bought  16,000 
acres  near  the  little  village  of  Rainier,  that 
consisted  of  one  sawmill  and  the  houses  of 
its  workmen.  They  made  it  the  terminus 
of  their  road  and  built  two  hotels,  the 
second  costing  $750,000.  The  salmon- 
fisheries  of  Puget  Sound,  the  hop-fields  in 
Puyallup  Valley,  the  great  forests  of  white 
pine  and  cedar  on  the  neighboring  moun- 
tains and  the  coal,  iron  and  other  minerals 
of  the  region  furnish  the  materials  of  the 
large  trade  of  the  city.  Regular  transport- 
service  has  been  established  between  Tacoma 
and  London,  trains  laden  with  hops  meet- 
ing the  steamers  at  New  York,  and  its 
harbor  is  a  starting-point  of  steamers  for 
Alaska.  The  works  of  the  Tacoma  Lumber 
Company  cover  80  acres  in  the  city,  and 
it  [owns  150,000  acres  of  timber-land  and 
5,000  of  coal-land.  More  than  40  establish- 
ments are  engaged  in  the  manufacture  of 
lumber  and  other  products  of  wood-working 
factories.  The  lumber  and  other  products 
are  loaded  at  the  wharves  for  China,  Japan 
and  Australia.  There  also  are  large  smelt- 
ing-works  and  wheat  elevators,  rolling-mills, 
car-shops,  flour-mills,  iron-foundries,  smelt- 
ers, a  large  private  dry-dock,  meat-packing 
establishments  and  the  most  extensive 
fisheries-plant  in  the  United  States.  Tacoma 
has  ten  banks  and  one  foreign  branch- 
bank  (London).  The  public-school  system 
includes  a  high  school,  with  manual-training 
department  and  grade-schools,  numbering 
29,  while  the  cost  of  maintaining  the  schools 
is  $245,000  annually  Tacoma  also  is  the 
seat  of  Puget  Sound  University  (M.  E.), 
Washington  College,  Annie  Wright  Semi- 
nary (Episcopal),  Academy  of  the  Visita- 
tion (R.  C.),  the  Y.  M.  C.  A's.  evening- 
institute  and  other  institutions.  There  are 
fine  public  buildings,  a  free  library  and  an 
ethnological  and  historical  museum.  The 
Great  Northern,  Northern  Pacific  and 
Tacoma  Eastern  railways  serve  the  city. 
The  following  roads  are  building  into  it: 
The  Union  Pacific,  Southern  Pacific,  Chi- 
cago, Milwaukee  and  St.  Paul,  Canadian 
Pacific,  Chicago  and  Northwestern,  North 
Coast,  Portland  and  Seattle  and  Port 


Townsend  Southern.  Population  (1910), 
83,743;  now  108,094. 

Taft,  Lora'do,  American  sculptor,  was 
born  at  Elmwood,  111.,  April  29,  1860,  and 
graduated  at  the  University  of  Illinois  and 
at  Ecole  des  Beaux  Arts,  Paris.  In  1886 
he  settled  in  Chicago,  and  became  in- 
structor in  its  Art  Institute  and  lecturer 
on  art  at  the  University-Extension-Depart- 
ment of  the  University  of  Chicago.  He 
has  produced  many  busts  and  ideal  sub- 
jects, and  among  other  fine  decorative  work 
of  his  was  that  of  the  horticultural  build- 
ing of  the  Columbian  exposition.  The  sym- 
bolic beauty  and  fine  workmanship  of  these 
decorations  won  great  praise.  Among  his 
many  works  are  a  bust  of  Schuyler  Colfax 
in  Indianapolis,  a  statue  of  General  Grant 
and  the  fine  reliefs  for  the  Michigan  regi- 
mental monuments  on  the  field  of  Gettys- 
burg. Mr.  Taft  is  a  member  of  the  Amer- 
ican Sculpture  Society  and  of  the  Western 
Society  of  Artists. 

Taft,  William  Howard,  twenty-sixth 
president  of  the  United  States,  was  born  in 
Cincinnati,  Ohio,  September  15, 1857,  where 


WILLIAM    HOWARD    TAFT 

in  1880,  after  graduating  with  honors  from 
Yale,  he  began  practicing  law  and  became, 
successively,  prosecuting  attorney  for  the 
county,  a  judge  in  the  Superior  Courfr,  so- 
licitor general  of  the  United  States,  and  from 
1892  to  1900  judge  of  the  Federal  circuit 
court,  receiving  the  L.L.D.  degree  from  Yale 
and  becoming  dean  of  the  Cincinnati  Law 
School.  In  1900  he  was  made  President  of  the 
Commission  to  set  up  Civil  Government  in 
the  Philippines.  Made  Civil  Governor  in 
1901,  he  rendered  distinguished  service  by 
establishing  a  governmental  system  and 
settling  the  friar  land  problem.  Appointed 
Secretary  of  War  in  1904,  he  showed  equal 
zeal  and  ability  in  promoting  the  construc- 
tion of  the  Panama  Canal  and  aiding  in  the 
reconstruction  of  Cuba.  In  1908  he  was 
nominated  by  the  Republicans  and  elected 
President  by  enormous  pluralities.  Among 
the  most  important  events  of  his  adminis- 
tration were  the  passageof  the  Payne- Aldrich 
tariff,  the  acts  establishing  Postal  Savings 
Banks  and  the  Parcel  Post  systems,  the 
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Canadian  reciprocity  agreement,  and  the 
signing  of  general  arbitration  treaties  with 
France  and  Great  Britain.  The  reciprocity 
agreement  was  rejected  by  the  Canadian 
parliament  and  the  senate  failed  to  ratify 
the  arbitration  treaties.  The  Payne-Aldricn 
act  was  severely  criticized  as  a  violation  of 
the  promise  of  the  platform  to  reduce  the 
tariff.  President  Taft  was  also  charged  with 
being  hostile  to  the  conservation  movement, 
in  connection  with  which  he  removed  from 
office  Chief  Forester  Pinchot.  Owing  to  dis- 
satisfaction with  Mr.  Taft's  course,  particu- 
ularly  on  the  tariff  and  conservation,  his  party 
was  sharply  divided,  and  after  his  renomi- 
nation,  what  was  known  as  the  Progressive 
wing  of  the  party  held  a  convention  of  its  own, 
and,  as  the  National  Progressive  Party,  nomi- 
nated Theodore  Roosevelt.  The  Democratic 
candidate,  Woodrow  Wilson,  was  elected.  Fol- 
lowing his  defeat  Mr.  Taft  became  Kent  pro- 
fessor of  law  at  Yale,  a  position  he  filled  with 
distinction. 

Taganrog  (td-gdn-rok'),  a  seaport  of 
southern  Russia,  stands  on  the  northern 
shore  of  the  Sea  of  Azov.  It  was  founded 
by  Peter  the  Great  in  1696.  The  shallow 
harbor  forces  ships  to  unload  into  barges 
half  a  mile  from  the  quay.  Wheat  is  the 
chief  export,  but  linseed,  skins  and  wool 
are  also  sent  out.  The  place  is  strongly 
fortified  and  is  the  main  port  of  the  Sea 
of  Azov.  Alexander  I  built  a  beautiful 
palace  and  has  a  monument  here.  Other 
buildings  are  the  admiralty,  cathedral  and 
marine  hospital.  French  and  English  gun- 
boats damaged  Taganrog  by  bombardment 
in  1855.  Population  58,928. 

Taglioni  (tdl-yd'n§),  Maria,  perhaps  the 
world's  greatest  dancer,  was  born  at  Stock- 
holm, Sweden,  on  March  18  or  April  23, 
1804.  Her  father  was  a  noted  Italian 
ballet-master,  and  under  his  guidance  she 
first  danced  at  Vienna  in  1822.  Five  years 
later  Paris  went  wild  over  the  accomplished 
ballet-girl.  She  married  Count  Gilbert  de 
Voisin  in  1847,  and  left  the  stage.  She 
died  on  April  23,  1884. 

Ta'gus,  the  largest  river  of  the  Spanish 
peninsula,  rises  on  the  frontier  of  New 
Castile  and  Aragon,  flows  through  Spanish 
and  Portuguese  territory,  and,  after  540 
mile's,  falls  into  the  Atlantic  by  an  inlet 
at  some  places  five  miles  broad.  Near  its 
source,  and  also  near  Toledo,  the  river  runs 
between  rock-walls  several  hundred  feet 
high.  The  navigable  part  of  the  river,  115 
miles,  is  wholly  within  Portugal.  Lisbon 
and  Toledo  are  on  the  Tagus. 

Tai'lor-Bird,  a  small  bird  about  the  size 
of  a  warbler,  living  in  India,  Ceylon  and 
southern  China.  There  are  about  seven 
species.  The  common  tailor-bird  is  olive- 
green  above  and  yellowish  white  underneath, 
with  a  pale,  brick-red  crown.  In  making  its 
nest,  leaves  at  the  end  of  a  twig  are  sewed 
together,  or  sometimes  the  edges  of  one  large 


NEST  OF  THE   TAILOR- 
BIRD 


leaf  are  united.  The  bill  is  used  as  a  needle, 
and  fibers  and  grass  are  used  as  threads. 
This  habit  gives  its 
name  of  tailor-bird. 
The  united  leaves  do 
not  form  the  nest, 
but  merely  are  a  re- 
ceptacle for  it.  The 
nest  proper  is  made 
of  wool  and  vegetable- 
fibers  and  is  lined 
with  hair. 

Taine,  Hippolyte 
Adolphe,  a  well- 
known  French  critic, 
was  born  at  Vouziers, 
France,  April  2  i, 
1828.  He  studied  at 
Bourbon  College,  and 
in  1 864  was  made  pro- 
fessor of  the  history 
and  aesthetics  of  art 
in  the  school  of  arts. 
One  of  his  first  essays 
was  crowned  by  the 
French  Academy. 
Among  his  most  im- 
portant works  is  The 
History  of  English 
Literature,  a  clear  and 
valuable  criticism 
written  in  brilliant 
style.  In  1871  the 
University  of  Oxford 
conferred  the  honorary  LL.D.,  and  in  1887 
he  was  elected  to  membership  in  the  French 
Academy.  His  other  writings  embrace  Jour- 
ney in  Italy,  Journey  to  the  Pyrenees,  The  Old 
Regime,  Notes  on  England  and  The  Ideal 
in  Art.  He  died  at  Paris,  March  5,  1893. 
Tai-Pings,  the  name  given  to  the  Chinese 
rebels  who  rose  in  1850  and  laid  waste  some 
of  the  best  provinces  of  China.  The  capture 
of  Pekin  by  French  and  English  troops  in 
1860,  followed  by  a  treaty  giving  foreign 
merchants  valuable  privileges,  made  it  to 
the  interest  of  the  American,  French  and 
English  governments  to  re-establish  order 
in  China.  Ward,  an  American  citizen.who 
had  taken  service  under  the  Chinese  em- 
peror, showed  a  remarkable  talent  for  dis- 
ciplining irregular  troops,  and  was  the  chief 
means  of  the  success  of  the  imperial  forces 
in  defeating  the  rebels  at  Shanghai  in  1860 
and  1862.  In  this  year  Ward  was  killed, 
and  "Chinese"  Gordon  was  placed  in  com- 
mand of  his  force,  which  became  famous 
as  Gordon's  brigade.  The  Tai-Pings  were  de- 
feated in  over  16  engagements,  and  in  1864 
almost  every  important  city  held  by  them 
was  captured.  The  rebellion,  however,  was 
not  stamped  out  until  1867.  See  CHINESE 
EMPIRE. 

Tait,  Peter  Quthrie,  an  eminent  Scotch 
physicist,  was  born  at  Dalkeith,  April  28, 
1831.  He  was  educated  at  Edinburgh 
Academy  and  University  and.  later,  at  St 
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Peter's  College,  Cambridge,  England,  where 
he  graduated  as  senior  wrangler  and  first 
Smith-prizeman.  In  1852  he  was  appointed 
a  fellow  of  Peterhouse:  and  in  1854  pro- 
fessor of  mathematics  in  Queen's  College. 
Belfast;  but  after  1860  he  was  professor  of 
natural  philosophy  in  Edinburgh.  Few 
men  ever  exercised  more  thoroughly  health- 
ful influence  on  the  teaching  of  physics  than 
did  Tait.  At  the  same  time  he  set  a  whole- 
some example  to  students  and  instructors 
by  a  very  important  series  of  contributions 
to  knowledge.  As  evidence  of  this,  witness 
the  two  quarto  volumes  of  his  Scientific 
Papers  published  by  the  Cambridge  Press. 
Among  his  other  important  publications 
may  be  mentioned  Dynamics  of  a  Particle; 
Quaternions;  Recent  Advances  in  Physical 
Science;  Thomson  and  Tait's  Natural  Phi- 
losophy; and  text-books  covering  his  univer- 
sity lectures.  He  died  at  Edinburgh  on  July 
4,  1901. 

Taj-Mahal  (tdzh-ma-hdV) ,  a  costly  tomb 
built  in  Agra,  India,  by  Jehan,  the  Mogul 
emperor  as  a  burial-place  for  Noor  Mahal, 
his  favorite,  wife.  It  is  said  to  have  cost 
$4,000,000,  and  building  it  employed 
20,000  workmen  for  22  years.  Facing 
Jumna  River,  where  tall  cypresses  lead  to  a 
splendid  park  in  the  background,  rises  the 
loveliest  monument  of  man's  skill  combined 
with  nature's  material.  It  is  of  white  mar- 
ble, 100  feet  long  and  wide  and  200  high. 
It  is  an  eight-sided  palace  resting  on  a  mar- 
ble terrace,  which  is  supported  by  a  terrace 
of  red  sandstone.  A  dome  flanked  by 
cupolas  surmounts  the  building  and  min- 
arets rise  from  the  four  corners  of  the  marble 
terrace.  Inside  and  outside  are  mosaics  of 
precious  stones  and  beautiful  tracery.  The 
whole  Koran  is  written  in  precious  stones 
on  the  walls  This  tomb  of  tombs  has  been 
described  by  travelers  as  a"glimpse  of  Para- 
dise." The  Taj-Mahal,  where  Shah  Jehan's 
own  remains  also  resx.  appears  more  like  a 
palace  of  the  frost-king  than  a  building  of 
alabaster  and  marble.  In  the  sunlight  the 
great  dome  seems  to  float  above  it  like  a 
silken  balloon,  and  the  minarets  resemble 
exquisite  ivory  carvings  of  feathery  light- 
ness. Within,  beneath  the  dome,  is  a  tall 
circular  screen  of  marble  lace,  60  feet  around, 
which  encloses  the  tombs  covered  with 
carved  inscriptions  thickly  jeweled.  The 
only  light  which  reaches  this  heart  of  the 
Taj  is  filtered  through  the  delicate  meshes 
of  the  screen.  A  well-known  writer  says 
concerning  the  echo:  "The  dome  receives 
all  sounds  within  its  silvery  crucible,  trans- 
forms them  into  purest  harmony,  and  then 
sends  them  down  again  as  if  the  upper  space 
were  tenanted  by  a  celestial  choir  chanting 
an  endless  requiem." 

Yet  this  marvelous  mausoleum  is  but  one 
among  many  specimens  of  Mogul  art.  The 
Mogul  empire  in  India  existed  between  1526 
and  1857,  when  the  fashion  of  extravagant 


architecture  reached  its  height.  Among  the 
great  Moguls  one  should  remember  Babar  the 
founder;  Akbar  (q.  v.)  the  ruler;  and  Jehan 
(q.  v.)  the  master-builder.  So  large  were 
the  stones  of  the  splendid  structures  in 
comparison  with  the  small  and  delicate 
patterns  carved  upon  them,  that  the  world 
declares  that  these  people  "built  like  giants 
and  finished  like  jewelers."  Among  their 
other  works  are  a  mosque  at  Futtehpore 
Sikri  and  a  tomb  at  Secundra  by  Akbar; 
the  Pearl  Mosque;  and  the  Palace  at  Delhi 
built  by^  Jehan.  The  Moguls  borrowed 
characteristics  or  marks  in  construction 
from  their  Persian  and  Arabic  neighbors. 
Some  of  these  are  the  bulbous  or  turnip- 
shaped  domes  grouped  about  a  central, 
large  dome  of  the  same  shape;  the  curving, 
pointed  arch  called  an  ogee;  and  arabesque 
as  well  as  floral  patterns  in  their  carving. 
The  high  portals  to  the  buildings  curve 
inwards,  forming  an  inside  porch  with 
three  doors  elaborately  carved  to  match 
the  rows  of  pillars,  pointed  arches  and  win- 
dows. Slender  towers  called  minarets  con- 
nect the  buildings  with  balustrades,  and  are 
charming  view-points  from  which  one  may 
look  down  upon  the  courts  where  flowers 
bloom  and  fountains  play,  thus  repeating 
the  beauty  of  the  gardens.  The  stone  or 
brick  walls  are  faced  inside  and  out,  usually 
by  marble  slabs;  and  are  often  inlaid  with 
onyx,  jasper,  carnelian  and  other  semi- 
precious stones,  which  are  cemented  into 
cuttings  in  the  marble  and  in  wonderful 
patterns  of  vines  and  flowers.  The  love  of 
gems  for  decoration  was  shown  in  the  mak- 
ing of  Jehan's  famous  peacock-throne,  now 
in  Persia.  The  back  of  the  seat  is  two 
golden  peacocks  set  with  rubies,  sapphires, 
emeralds  and  diamonds,  with  a  pearl- 
fringed  canopy  above.  This  was  placed  in 
a  private  audience-hall  overhanging  the 
sea.  On  the  walls  of  the  gorgeous  room 
were  these  words:  "If  there  be  a  paradise 
on  earth,  it  is  this."  Consult  Fergusson's 
History  of  Indian  Architecture;  Gordon 
Hearn's  Seven  Cities;  J.  L.  Stoddard's 
India;  and  the  models  in  the  London  Museum 
of  Indian  Curiosities.  See  ARCHITECTURE, 
FINE  ARTS  and  MONGOLS. 

Talc  (talk),  a  mineral  consisting  of  mag- 
nesium silicate  containing  a  little  water, 
much  like  mica  in  appearance  and  easily 
divided  into  thin  flakes,  which  can  be  bent 
and  are  transparent  but  are  not  elastic  like 
mica-flakes.  It,  however,  is  much  softer 
than  mica,  can  be  readily  scratched  by 
the  finger-nail,  and  feels  greasy  when  rubbed 
with  the  fingers.  It  is  silvery  white,  greenish 
white,  or  green  with  a  pearly  luster.  It  is 
found  in  crystalline  and  in  masses.  The 
massive  varieties  cannot  always  be  sepa- 
rated into  flakes.  Massive  talc,  called  soap- 
stone,  steatite,  potstone  and  French  chalk, 
is  quarried  in  large  quantities  in  Vermont, 
New  Hampshire,  Massachusetts,  Maryland. 
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Virginia  and  North  Carolina,  and  in  smaller 
quantities  in  other  states.  Soapstone  in 
slabs  is  largely  used  for  wash-tubs  and  for 
tables  in  chemical  laboratories.  It  does 
not  9rack  when  exposed  to  moderate  heat, 
as  slate  usually  does. 

Tal'ent,  anciently  a  weight  and  a  de- 
nomination of  money,  varying  at  different 
periods  and  among  different  nations,  as  the 
Greeks,  Babylonians  and  Phoenicians.  The 
Greek  talent  of  weight  contained  60  mince 
or  about  80  pounds  avoirdupois;  the  mone- 
tary talent  among  the  Greeks  was  a  talent's 
weight  of  silver  or  gold  —  the  monetary 
unit.  The  Attic  talent  of  silver,  which 
weighed  about  58  pounds  avoirdupois,  was 
of  the  value  of  about  $1,200.  Among  the 
Hebrews  a  talent  of  silver  was  equivalent 
to  3,000  shekels  (about  $1,700  or  $1,800); 
the  gold  talent  was  equal  to  10,000  gold 
shekels  —  the  value  being  determined  by 
the  current  price  or  purchasing  power  of  the 
metal  of  which  it  was  weighed,  whether  of 
silver  or  of  gold. 

Tal'isman,The,  a  novel  by  Scott,  was  pub- 
lished with  The  Betrothed  in  June  of  1825, 
and  written  in  the  true  spirit  of  old  romance. 
Most  of  its  incidents  are  fictitious,  though 
the  ideals  of  the  crusading  times  are  made 
to  live  again.  The  spirit  of  the  Holy  Land 
vies  with  that  of  the  Scottish  border.  The 
action  takes  place  in  Palestine,  the  title 
being  derived  from  an  amulet  or  charmed 
stone  with  which  Saladin  cures  King  Richard 
Cceur  de  Leon  in  his  illness.  This  he  after- 
wards presents  to  Sir  Kenneth,  the  hero, 
finally  discovered  to  be  the  prince  royal  of 
Scotland  on  his  marriage  with  Edith  the 
sister  of  Richard.  The  Talisman  has  always 
been  a  favorite  with  the  young,  It  glows 
with  bright  impossibilities,  even  to  a  fault. 

Tal'lade'ga,  Ala.,  county-seat  of  Tal- 
ladega  County,  on  the  Southern,  the  Louis- 
ville and  Nashville  and  the  Atlanta,  Birming- 
ham &  Atlantic  railroads,  50  miles  southeast 
of  Birmingham.  Here  in  1813  was  fought  a 
battle  between  the  Creek  Indians  and  an 
American  force  under  Andrew  Jackson.  The 
city  is  the  seat  of  Talladega  College  (Cong.) 
for  colored  students,  of  the  Orphan's  Home 
(Presb.),  and  of  state  schools  for  the  deaf, 
dumb  and  blind.  Its  industries  embrace 
the  manufacture  of  cotton,  knitted  goods, 
chemicals,  fertilizers,  cottonseed-oil,  furniture, 
cordage,  oil,  ice  brick  and  marble  products. 
Population,  5,824. 

Tallahassee  (tal  Id-has' se),  Fla.,  the  cap- 
ital of  the  state  and  county-seat  of  Leon 
County,  stands  on  high  ground,  21  miles 
north  of  the  Gulf  of  Mexico.  The  capitol 
was  begun  in  1826.  There  are  railroad-car 
and  machine  shops,  a  cotton-factory,  nov- 
elty works  and  cigar-factories.  The  leading 
educational  institutions  located  here  are 
Florida  State  College  for  women,  which  has  a 
normal  department  and  a  fine  public-school 
system.  The  old  Spanish  fort  of  San  Louis 


is  near  by,  and  16  miles  away  is  the  well- 
known  and  beautiful  spring  Wakulla.  The 
town  is  noted  for  its  flowers.  Tallahassee 
was  made  the  territorial  capital  in  1822,  but 
was  not  laid  out  until  1824.  Population, 
5,018. 

Talleyrand  (tal'lt-rand)  de  Perigord, 
Charles  Maurice,  Prince,  a  famous  French 
diplomatist,  was  born  at  Paris,  Feb.  14,  1754. 
His  father,  Count  of  Talleyrand,  would  have 
had  him  enter  the  army,  had  he  not  been 
accidentally  lamed  when  a  child.  So  he  be- 
came a  priest  and  rose  to  be  bishop  of  Autun. 
As  a  member  of  the  national  assembly  of  1 789 
he  was  a  hearty  friend  of  Mirabeau,  and  at  the 
feast  of  the  federation  in  the  next  year  he 
headed  a  procession  of  200  priests  wearing 
the  national  colors  over  their  white  robes 
and  performed  mass  on  the  altar  set  up  in 
Champ  de  Mars.  After  the  fall  of  Louis  XVI 
Talleyrand  went  to  England  and  then  to 
the  United  States,  where  he  reaped  a  for- 
tune by  speculation.  He  went  back  to 
France  as  soon  as  his  name  was  crossed  off 
the  list  of  exiles,  and  in  1797,  as  the  newly 
appointed  minister  of  foreign  affairs,  wel- 
comed Napoleon  on  his  return  from  his 
famous  Italian  campaign.  He  greatly 
helped  Napoleon  to  seize  absolute  power, 
and  as  his  minister  of  foreign  affairs  be- 
came the  ablest  diplomat  in  Europe.  An 
estrangement,  however,  separated  the  co- 
workers,  Talleyrand  resigning  in  1807.  To 
his  intrigues  was  chiefly  due  Napoleon's  fall 
in  1814,  and  for  this  treachery  he  was  for 
the  third  time  made  foreign  minister  by 
Louis  XVIII.  At  Napoleon's  return  from 
Elba  he  was  in  Austria  as  French  commis- 
sioner to  the  Congress  of  Vienna,  but  after 
Waterloo  he  accompanied  the  king  to  Paris. 
He  soon  resigned  his  office,  but  retained  great 
influence,  men  of  all  parties  thronging  his 
salon.  He  came  to  the  front  again  after 
the  revolution  of  1830,  as  ambassador  to 
England.  His  personal  Memoirs  and  his 
Memoir  on  the  Commercial  Relations  of  the 
United  States  are  the  most  valuable  of  his 
writings.  He  died  on  May  20,  1838. 

Tailien  (ta-lyan'),  Jean  Lambert,  a  French 
revolutionist,  was  born  at  Paris  in  1769. 
He  first  came  to  the  front  in  1792  as  editor 
of  a  Jacobin  newspaper,  which  gave  him 
great  influence.  As  secretary  of  the  com- 
mune he  helped  on  the  September  massacres. 
He  was  a  supporter  of  Marat,  ai-.d  was  eager 
for  the  death  of  Louis  XVI  and  the  Giron- 
dists. In  1793  he  was  sent  to  Bordeaux  to 
root  out  this  party,  where  he  gained  lasting 
infamy  by  his'  reckless  cruelty.  In  1794 
he  came  back  to  Paris  to  become  president 
of  the  Convention;  and,  to  save  himself 
from  the  attacks  of  Robespierre,  he  or- 
ganized the  destruction  of  the  Terrorists, 
though  he  had  himself  perhaps  been  more 
guilty  than  they.  Tailien  now  became  one 
of  the  most  influential  men,  bu«-  his  past 
crimes  could  not  be  forgiven  and  in  1798 
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he  was  forced  to  leave  the  council  of  500. 
He  died  on  Nov.  16,  1820. 

Talmage    (tal'mdj),    Thomas    De   Witt, 

American  Presbyterian  clergyman  and  lec- 
turer, was  born  at  Bound  Brook,  N.  J.,  Jan. 
7,  1832;  was  educated  at  the  University 
of  the  City  of  New  York;  and  graduated 
from  the  Theological  Seminary  of  New 
Brunswick,  N.  J.  He  was  pastor  successively 
of  Reformed  Dutch  churches  at  Belleville 
(N.  J.),  Syracuse  (N.  Y.)  and  Philadelphia 
(Pa.),  and  from  1869  to  1874  he  was  in 
charge  of  Central  Presbyterian  Church  at 
Brooklyn,  N.  Y.  In  1895  ne  accepted  a 
call  to  First  Presbyterian  Church,  Wash- 
ington, D.  C.  He  edited  The  Christian 
Herald,  and  was  also  editorially  connected 
with  The  Christian  at  Work,  The  Advance 
and  Frank  Leslie's  Sunday  Magazine.  Be- 
sides many  volumes  of  lectures  and  sermons 
he  published  Around  the  Tea-Table,  The 
Marriage-Ring,  Old  Wells  Dug  Out,  The 
Pathway  of  Life,  Everyday  Religion,  From 
Manager  to  Throne,  Woman  and  Sundown. 
He  died  on  Apr.  12,  1902. 

Tal'mud.     See  LITERATURE,  JEWISH. 

Tam'arack.     See  LARCH. 

Tam'arind,  a  tree  cultivated  in  India  for 
its  fine  shade  as  well  as  for  its  fruit.  It  also 
is  grown  (though  of  the  wild  type)  in  other 
tropical  countries,  as  Florida  and  the  West 
Indies.  It  is  known  as  the  Indian  date, 
its  long,  many-seeded  pods  containing  an 
acid  pulp,  which  is  used  medicinally  and  as 
a  pleasant  drink,  and  also  as  an  ingredient 
in  curries  and  in  making  sherbet.  The 
tree  has  a  hard  wood,  of  value  in  cabinet- 
work, and  is  exceedingly  handsome. 

Tambourine  (tam-bodr-en'),  a  very  old 
musical  instrument,  used  by  Basques, 
Italians  and  Gypsies.  It  is  a  piece  of  parch- 
ment stretched  on  a  hoop  furnished  with 
little  bells,  and  is  sounded  by  the  hand, 
fingers  or  elbow.  It  is  used  to  accompany 
singing  and  dancing,  and  has  been  adopted 
by  the  Salvation  Army. 

Tam'erlane.     See  TIMUR. 

Tam'many  Society,  the  most  powerful 
political  club  in  the  world,  is  an  organiza- 
tion of  the  Democratic  party  in  New  York 
City,  and  was  founded  in  1789.  It  was 
nearly  ruined  at  the  time  when  the  city  and 
it  were  under  control  of  the  Tweed  ring. 
It  has  been  more  or  less  opposed  by  outside 
Democrats  in  New  York  at  various  times, 
but  to-day  is  supreme  in  the  councils  of  the 
party  in  New  York.  See  TWEED. 

Tam'pa  Bay,  an  inlet  of  the  Gulf  of  Mexico 
on  the  western  coast  of  Florida,  south  of 
Cedar  Keys  and  north  of  Charlotte  Harbor, 
on  which  the  city  of  Tampa  is  situated. 
The  bay,  known  also  by  its  old  Spanish 
name  of  Espiritu  Santo,  is  divided  in  its  upper 
waters  by  a  peninsula  into  Old  Tampa  Bay 
and  Hillsboro  Bay.  Its  length  is  between 
35  and  40  miles,  while  in  breadth  it  varies 
from  six  to  14,  with  a  depth  of  22  feet  at 


its  main  entrance,  which  is  protected  from 
the  Gulf  by  a  number  of  keys  or  low  islets. 

Tampa,  Fla.,  a  thriving  city  and  port  of 
entry  at  the  head  of  Tampa  Bay  and  the 
mouth  of  Hillsboro  River,  the  capital  of 
Hillsboro  County,  30  miles  from  the  Gulf 
of  Mexico,  in  western  central  Florida.  It 
has  a  spacious  harbor,  and  has  steamship 
connection  with  Mobile,  New  Orleans,  New 
York,  Havana  and  Key  West.  It  has  rail- 
way connection  with  the  Florida  Central 
and  Vennisula,  the  Savannah,  Florida  and 
Western  and  other  railroads.  Its  chief  in- 
dustry is  the  manufacture  of  cigars;  fruit- 
culture,  the  fishing-trade  and  the  shipment 
of  phosphate  are  other  occupations  of  its 
people.  Population  37>7^2. 

Tampico  (tdm-pe'kd),  a  Mexican  seaport 
in  the  State  of  Tamaulipas,  on  the  Panuco, 
five  miles  from  the  Gulf  of  Mexico  and  235 
miles  northwest  of  Vera  Cruz,  Its  harbor 
has  a  dangerous  bar,  and  is  unsafe.  Trade 
is  carried  on  chiefly  with  New  York,  New 
Orleans  and  Liverpool.*  Population  12,000. 

Tanager  (tan'd-jer),  the  name  for  mem- 
bers of  a  large  family  of  birds  mainly  con- 
fined to  tropical  America.  There  are  about 
350  species.  Two  forms  abound  in  the 
eastern  and  southern  United  States.  The 
scarlet  tanager  is  our  most  brilliantly  col- 
ored bird,  and  is  familiar  to  most  people 
who  live  within  its  range.  It  is  a  little  more 
than  seven  inches  long;  the  male,  during  the 
breeding  period,  is  bright  red  with  black 
wings  and  tail;  the  female  is  clear  olive- 
green  above  and  greenish  yellow  below. 
After  the  nesting-period  the  male  becomes 
colored  like  the  female.  They  inhabit  both 
high  and  low  woods  and  usually  nest  in 
oaks.  Our  other  tanager  is  the  summer 
redbird,  a  more  southern  species,  which 
ranges  north  to  New  Jersey  and  southern 
Illinois.  The  male  is  bright  rose-red  through- 
out, with  the  wings  a  little  dusky.  The 
female  is  dull  olive  above  and  yellow  below. 

Tananarive  (ta-nd'na-re-vd')  or  Antana- 
narivo, the  capital  of  Madagascar  (q.  v.), 
is  built  on  a  long  hill  7,000  feet  above  the 
sea  The  houses  are  of  wood  or  bamboo, 
roofed  with  bamboo  or  mats.  The  habits 
and  ways  of  the  people  have  been  greatly 
bettered  under  the  teaching  of  missionaries. 
Population  65,000. 

Tancred  (tan'krect),  an  Italian  prince,  was 
born  in  1078.  He  joined  the  crusaders  un- 
der Bohemond,  his  cousin,  the  son  of 
Robert  Guiscard,  the  crusader.  He  fought 
bravely  at  the  siege  of  Nicasa  in  1097.  and  in 
the  battle  of  Dprylaeum  saved  the  Christian 
army  from  being  cut  to  pieces.  In  the 
massacre  which  followed  the  capture  of 
Jerusalem,  whose  walls  he  was  one  of  the 
first  to  mount,  he  alone  had  any  mercy  for 
the  conquered,  in  whose  behalf  he  risked 
his  own  life.  Tancred  defeated  the  advance 
guard  of  the  sultan  of  Egypt,  and  had  a  great 
share  in  the  capture  of  Ascalon.  After  tak- 
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ing  Tiberias  he  was  made  prince  of  the  city. 
He  defended  Antioch  against  great  odds, 
whose  governor  (his  cousin  Bohemcnd)  had 
left  to  raise  recruits  in  the  west.  Tancred 
carried  his  arms  as  far  as  Tripoli,  and  suc- 
ceeded in  driving  the  Saracens  out  of  Syria. 
He  died  at  Antioch  in  1112.  He  is  one  of 
the  leading  heroes  of  Tasso's  famous  poem 
of  Jerusalem  Delivered. 

Taney  (ta'nf),  Roger  Brooke,  chief -jus- 
tice of  the  Ithited  States,  was  born  in  Calvert 
County,  Md.,  March  17,  1777.  He  graduated 
at  Dickinson  College,  Pennsylvania,  studied 
law,  and  took  part  in  politics  as  a  Federalist. 
He  afterwards  became  a  Jackson  Democrat, 
and  was  made  attorney-general  in  President 
Jackson's  cabinet  in  1831.  Two  years  later 
he  was  appointed  secretary  of  the  treasury, 
as  his  chief  knew  that  he  could  be  depended 
upon  to  remove  the  government  deposits 
from  the  United  States  Bank  to  local  banks, 
the  refusal  to  do  which  had  caused  the  dis- 
missal of  Secretary  Duane.  Taney  suc- 
ceeded the  great  Marshall  as  chief -justice  of 
the  supreme  court  in  1837.  His  most 
famous  decision  was  that  in  the  Dred-Scott 
case  in  1857,  in  which  Scott,  a  negro,  brought 
suit  to  gain  his  freedom  on  the  ground  of  his 
having  been  carried  by  his  master  from  the 
slave-state  of  Missouri  into  free  territory. 
The  decision,  denying  the  right  of  citizen- 
ship to  negroes  and  the  authority  of  Con- 
gress to  keep  slavery  out  of  the  territories, 
caused  greater  excitement  throughout  the 
country  than  any  decision  of  the  supreme 
court  before  or  since.  Chief- Justice  Taney 
died  at  Washington,  D.  C.,  Oct.  12,  1864. 
See  Life  by  Prof.  Samuel  Tyler. 

Tanganyika  (tan-gan-ye'ka),  meaning 
the  meeting  place  of  waters,  is  tthe  name 
of  a  great  Central  African  lake  discovered 
by  Burton  and  Speke  in  1858.  It  lies  south 
of  Lakes  Albert  Edward  and  Albert  and 
northwest  of  Lake  Nyasa;  is  about  400 
miles  long  and  from  10  to  60  wide;  and  is 
about  2,700  feet  above  the  ocean.  A  wide 
bay  at  the  southern  end  was  named  Lake 
Liemba  by  Livingstone.  The  eastern  coast 
is  hilly,  and  the  western  coast  mountainous 
and  covered  with  forests.  There  are  many 
small  rivers  flowing  into  it,  and  the  Lukuga 
flows  from  it  into  the  Kongo.  Ujiji,  where 
Stanley  found  Livingstone,  is  the  principal 
town  on  the  lake.  Telegraph  lines  now 
run  through  the  Nyasan  protectorate  to 
Tanganyika. 

Tangier  (tdn-jer'),  a  seaport  of  Morocco 
near  the  western  entrance  of  the  Strait  of 
Gibraltar,  is  built  on  high  ground  and  is 
defended  by  forts.  It  is  the  principal  center 
of  commerce  in  Morocco,  has  important 
trade  with  Europe,  doing  a  foreign  business 
of  $4,000,000  yearly,  and  is  the  residence  of 
consuls  and  the  diplomatic  corps  sent  to 
Morocco.  Tangier,  once  called  Tangis,  is 
an  old  city,  and  is  thought  to  have  been 


founded  by  the  Carthaginians.  It  became 
the  capital  of  a  Roman  province,  was  held 
by  the  Portuguese  for  nearly  two  centuries, 
and  in  1662  was  presented  to  Charles  II  of 
England  as  part  of  the  dowry  of  Catherine 
of  Braganza.  England  held  it  for  22  years. 
In  1844  it  was  bombarded  by  the  French. 
Population  about  35,000. 

Tanjore  (tan-jdr'),  an  Indian  city,  180 
miles  southwest  of  Madras.  There  are  two 
strong  forts;  in  the  larger  one  is  the  rajah's 
palace,  in  the  smaller,  one  of  the  finest  of 
Indian  pagodas.  Silk,  muslin  and  cotton 
cloths  are  manufactured.  Tanjore  was  first 
the  capital  of  a  Hindu  state  of  the  same 
name,  which  was  conquered  by  the  Mah- 
rattas,  and  fell  into  the  hands  of  the  British 
about  1800.  Population  57,870. 

Tannhauser  (tdn'hoi-zer),  a  famous  knight 
of  the  middle  ages,  who,  according  to  the 
German  legend,  goes  to  Venusberg  and 
enters  the  cave-palace  to  behold  the  won- 
ders of  Lady  Venus  and  her  court.  Con- 
science-smitten at  the  life  of  careless 
pleasure  he  lives  here,  he  betakes  himself 
to  Rome  to  crave  forgiveness  of  the  pope. 
The  pope,  however,  holding  a  wand  in  his 
hand  tells  Tannhauser  that  he  can  as  little 
get  God's  forgiveness  as  that  dry  wand  can 
become  green  again.  In  despair  the  knight 
goes  back  to  Lady  Venus  in  the  mountain. 
But  three  days  afterwards  the  wand  begins 
to  sprout  and  bears  green  leaves,  and  the 
pope  at  once  sends  messengers  to  every 
country,  but  in  vain  —  Tannhauser  can 
nowhere  be  found.  Such  is  the  story  as 
told  in  the  popular  ballad  once  sung  all 
over  Germany.  On  this  5aga  Wagner  based 
his  well-known  opera  of  Tannhauser. 

Tannhauser  and  the  Singers'  Contest  at 
the  Wartburg  is  the'title  of  a  music  drama 
by  Richard  Wagner,  who  wrote  both  words 
and  music.  First  performed  at  Dresden, 
Oct.  20,  1845.  The  conception  of  the  opera 
occurred  during  a  visit  of  Wagner  to  the 
castle  of  Wartburg,  in  the  Thuringian 
Valley,  in  the  spring  of  1842.  The  castle 
was  the  traditional  scene  of  the  contests 
between  the  minnesinger  and  the  knightly 
poets,  whom  the  landgraves  of  the  i3th 
century  assembled  for  tournaments  of  song. 
Schumann  mentions  the  opera  as  one 
"which  cannot  be  spoken  of  briefly,"  add- 
ing that  "it  certainly  has  an  appearance  of 
genius." 

Tan'nin  or  Tan'nic  Ac'id  is  of  great  im- 
portance in  tanning  leather.  The  chief 
source  of  tannin  is  oak-bark,  though  in 
America  hemlock-bark  is  much  used,  while 
the  mimosa  or  wattle-barks  of  Australia 
are  important.  However,  tannin  is  found 
in  the  bark  and  leaves  of  most  forest-trees, 
as  the  elm,  willow,  horse-chestnut,  and  pine, 
and  in  many  fruit-trees  as  the  pear  and 
plum.  Coffee,  tea  and,  especially,  Para- 
guay tea  also  contain  tannin. 
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Tan'ning.     See  LEATHER. 

Tantalus  (t&n'ta-lus),  noted  in  Greek 
myth  for  the  punishment  he  received  in  the 
lower  world.  He  was  the  son  of  Zeus,  and 
for  making  known  the  counsels  of  his  divine 
father  or  for  other  reasons,  —  the  stories 
differ,  —  he  was  in  the  lower  world  stricken 
with  a  fearful  thirst,  and  had  to  stand  up 
to  the  chin  in  a  lake,  the  waters  of  which 
escaped  him  whenever  he  tried  to  drink. 
Clusters  of  fruit  hung  over  his  head,  but 
missed  his  grasp  whenever  he  reached  for 
them;  at  the  same  time  he  was  in  terror 
lest  a  huge  rock,  hung  over  his  head  and 
ever  threatening  to  fall  should  crush  him. 
From  Tantalus  comes  "tantalize." 

Tapajos  (to! '  pa-zhosh'} ,  an  important  river 
of  Brazil  and  a  branch  of  the  Amazon,  is 
formed  by  the  junction  of  the  Arinos  and 
the  Juruena.  After  flowing  north  for  over 
i, TOO  miles,  the  Tapajos  falls  into  the 
Amazon  20  miles  below  the  town  of  San- 
tarem.  Its  upper  waters  are  only  18  miles 
from  those  of  the  Paraguay.  There  is  one 
fall  of  30  feet,  but  otherwise  J  ,e  river  is 
navigable  for  the  greater  part  t  its  length. 

Tap'estry,  an  ornamental  figured  cloth, 
used  for  lining  walls  and  covering  furni- 
ture. The  Jews  and  Egyptians  were  skill- 
ful tapestry  workers.  In  France  the  ladies 
of  the  nobility  used  their  needles  in  making 
beautiful  tapestry  for  the  adornment  of 
churches  and  monasteries.  About  the  gth 
century  this  work  began  to  be  done  by 
the  loom.  The  Flemings  excelled  in  tapes- 
try-weaving, and  in  the  i4th  and  isth 
centuries  the  factories  of  Brussels,  Bruges, 
Antwerp,  Lille  and  Valenciennes  were  noted, 
and  in  the  next  century  the  factory  at  Fon- 
tainebleau.  The  art  of  weaving  tapestry  was 
introduced  into  England  near  the  end  of 
the  reign  of  Henry  VIII.  A  famous  and 
very  old  factory  is  that  of  the  Gobelins  at 
Paris.  So  slow  is  the  work  that  39  square 
inches  are  considered  a  fair  year's  work  for 
one  artist.  Perhaps  the  most  remarkable 
piece  made  by  hand  is  the  Bayeux  tapestry 
(q.  v.},  which  commemorates  the  Norman 
Conquest.  It  is  214  feet  long,  and  is  of 
great  historical  value,  as  it  shows  the  old 
Norman  costumes  in  great  detail,  and  also 
pictures  events  of  the  conquest  not  men- 
tioned by  any  chronicler. 

Tap'io'ca,  a  farinaceous  substance  pre- 
pared from  cassava-meal,  which,  while  moist 
or  damp,  has  been  heated  for  the  purpose 
of  drying  it  on  hot  plates.  By  this  treat- 
ment the  starch-grains  swell,  many  of  them 
burst,  and  the  whole  agglomerates  in  small, 
irregular  masses  or  lumps.  In  boiling 
water  it  swells  and  forms  a  viscous  jelly- 
like  mass. 

Ta'pir,  the  name  for  several  thick-skinned 
mammals  with  elongated  snouts,  inhabiting 
India,  the  adjacent  Malayan  islands  and 
Central  and  South  America.  The  tapirs, 


united  with  the    rhinoceroses    and    horses. 

form  a  group  of  odd-toed  ungulates  or 

hoofed  animals, 
all  other  hoofed 
animals  having 
an  even  number 
of  toes.  The 
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hind  and  four 
on  the  front 
feet,  but  only 
three  are  used. 
The  Old-  World 
those  of  the 


tapirs  are  larger  than 
New  World,  the  common  Indian  form 
being  eight  feet  long  and  thirty-nine  inches 
high  at  the  shoulders.  The  legs  and  the 
front  part  of  the  body  are  black,  but  the 
sides  and  back  of  the  hinder  portion  are 
white.  Those  of  the  New  World  are  brown 
or  blackish  when  adult.  The  common 
South-American  form  is  about  seven  feet 
long,  and  inhabits  thickly  wooded  districts 
as  far  as  the  Andes.  It  is  there  replaced 
by  a  mountain  form  living  at  altitudes  of 
7,000  and  8,000  feet.  There  are  two  species 
in  Central  America  whose  habits  are  little 
known.  Tapirs  commonly  feed  on  young 
leaves,  shoots  and  fruits.  Those  of  South 
America  are  destructive  to  plantations. 
They  are  hunted  for  their  flesh  and  hides. 

Tar,  an  impure  turpentine  got  by  burn- 
ing the  wood  of  pine  and  cone-bearing  trees 
and  by  distilling  peat,  bituminous  coal  and 
shale.  The  early  Greeks  made  tar.  and  the 
people  living  along  the  Gulf  of  Bothnia  now 
make  it  in  the  same  way,  by  burning  wood 
in  a  heap  covered  with  turf,  much  as  char- 
coal is  made.  In  Sweden  trees  are  partly 
stripped  of  their  bark,  and,  when  cut  down 
some  six  years  l^ter,  are  found  much  richer 
in  resinous  matter.  In  the  United  States 
most  wood-tar  comes  from  North  Caro- 
lina, though  it  is  also  made  in  other  parts 
of  the  country.  It  is  usually  made  of  pitch- 
pine,  and  is  burned  in  tar-kilns,  which  are 
piles  of  pine-billets  in  the  form  of  an  in- 
verted cone,  covered  with  logs,  green  twigs 
and  earth.  The  kiln  is  lighted  at  the  top, 
and  the  tar  runs  out  through  a  wooden 
spout  at  the  bottom. 

Coal-tar  is  made  when  illuminating  gas 
is  manufactured  from  bituminous  coal.  For 
a  long  time  this  tar  was  a  mere  waste- 
product,  but  now  it  is  widely  used  as  a 
covering  to  protect  iron-work  from  the 
weather;  and  the  pitch  is  used  for  pave- 
ments, roof-covering  etc.  By  distilling  coal- 
tar,  benzine  or  benzol  and  other  volatile 
products  are  obtained,  which  are  very 
valuable  as  raw  materials  in  the  prepara- 
tion of  artificial  dyes. 

Tarantula  (td-r&n'tfi-la),  the  name  com- 
monly applied  to  any  large,  running  spider 
of  warm  countries.  The  true  tarantula  is 
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a  native  of  southern  Europe,  and  got  its 
name  from  being  common  in  the  neighbor- 
hood of  Taranto,  Italy.  The  bite  was  con- 
sidered very  dangerous,  and  was  fabled  to 
produce  an  epilepsy  which  could  be  cured 
only  by  dancing,  until  exhausted,  to  lively 
music  of  a  particular  kind.  The  tarantulas, 
using  the  name  in  its  wide  meaning,  are 
dark-colored,  hairy  spiders,  with  mandibles 
that  work  up  and  down,  instead  of  side- 
ways, as  is  the  direction  in  most  other 
spiders.  They  live  under  rocks  and  in 
holes  which  they  make  in  the  ground  and 
line  with  silk.  They  do  not  spin  webs, 
but  rush  upon  passing  insects  and  other 
prey. 

Tar'bell,  Ida  Minerva.  A  noted  Amer- 
ican writer  upon  historical  and  economic 
subjects.  Born  in  Erie  County,  Pennsyl- 
vania, on  Nov.  5,  1857,  she  grew  up  in  the 
oil-region.  She  graduated  with  honors  from 
Titusville  High  School  and  Allegheny  Col- 
lege, and  studied  in  Paris,  1891-4,  at  the 
Sorbonne  and  the  College  of  France  where 
she  began  to  make  her  mark  as  an  his- 
torical writer.  She  for  eight  years  was 
associate-editor  of  The  Chautauquan,  later 
was  on  the  editorial  staff  of  McClure's 
Magazine,  and  is  now  associate  editor  of  the 
American  Magazine.  Among  her  writings  are 
Short  Life  of  Napoleon  Bonaparte;  Life  of 
Madam  Roland;  Life  of  A  braham  Lincoln;  and 
History  of  the  Standard  Oil  Company.  She 
has  written  extensively  for  magazines. 

Tarifa  (td-re'fd'),  a  famous  Spanish  city, 
is  25  miles  southeast  of  Cape  Trafalgar.  It 
has  old  walls,  towers,  a  fortress  and  a 
Moorish  castle.  Tarifa  was  founded  by  the 
Moors,  who  forced  all  vessels  passing  through 
the  Strait  of  Gibraltar  to  pay  tribute  at 
this  town.  From  this  fact  conies  our  word 
"tariff."  The  Castilians  captured  Tarifa  in 
1292  and  held  it  in  the  face  of  several 
sieges  by  the  Moors,  The  French  besieged 
it.  in  vain  in  1811,  but  captured  it  in  1823. 
I  cpulation  11,725. 

Tar'iff.  A  tax  on  imports.  The  following 
summary  of  United  States  tariff  legislation 
gives  the  date,  purpose  and  character  of  each 
measure  and  the  name  by  which  it  is  known: 

1789.  Hamilton  (q.  v.).  Object,  to  put 
money  into  country's  empty  treasury.  Articles 
listed  51 ;  duties  5  to  15%;  amended  six  times 
(1789-1804). 

1812.  Lowndes-Calhoun.  First  to  protect 
as  well  as  raise  revenue.  Many  manufactures 
had  sprung  up  during  the  war.  Duties  7^  to 
33%  ad  valorem. 

1824.  Clay  (q.  v.)  and  "Tariff  of  Abomina- 
tions" (1828),  both  of  which  further  raised 
duties.  Average  of  latter  37%. 

1832.  The  "  Modifying  "  tariff .  Endeavored 
to  readjust  duties  more  equally. 

l833-  "Compromise"  tariff.  Reduced  duties 
|  yearly  down  to  uniform  rate  of  20%. 

1842:  Polk- Walker.      For    revenue    only. 


Duties  reduced  by  1857  to  average  of  15.66%. 

1 86 1.  Morrill,  Protective.  Doubled  existing 
duties. 

1890.  McKinley.  Increased  duties  60%  but 
enlarged  free  list  and  empowered  president  to 
remove  from  free  list  certain  products  of  any 
country  charging  unreasonable  duties  on  U.  S. 
products.  (Reciprocity  clause.) 

1894.  Wilson.  Removed  duties  on  raw 
materials,  lowered  duties  generally  and  pro- 
vided for  income  tax  (q.  v.).  Latter  declared 
unconstitutional. 

1896.  Dingley.  Rates  somewhat  lower  than 
McKinley. 

1910.  Payne- Aldrich.  Made  some  reduc- 
tions but  Democrats  won  on  platform  con- 
demning the  act  as  failing  to  fulfill  Republican 
promise  of  reduction.  (See  TAFT.) 

THE  TARIFF  OF  1913. 

The  tariff  of  1913  made  938  reductions  of 
duty,  86  increases  and  left  307  rates  unchanged. 
Reductions  and  removals  of  duty  affect  raw 
material,  machinery  and  manufactured  goods 
including  cotton,  woolen,  linen  and  silk,  sugar 
and  other  food  stuffs.  The  average  rate  on 
cotton  goods  was  cut  from  over  45  %  to  about 
30%.  The  duty  on  wool  was  removed  and  on 
woolen  cloth  fixed  at  the  uniform  rate  of  35% 
ad  valorem  as  against  90  to  152%;  on  clothing 
at  35%  as  compared  with  75%.  Comparative 
rates  (ad  valorem)  on  woolen  products  are  as 
follows:  35-90  to  152;  clothing  35-75;  flannels 
25  to  30-75  to  no;  blankets,  25-68  to  200%. 
Agricultural  products  15-29,  and  all  food  ani- 
mals are  admitted  free.  Free  admission  of 
sugar  after  May  i,  1916;  immediate  free  ad- 
mission from  the  Philippine  Islands  and  re- 
duction of  about  one-fourth  after  March,  1914. 
Leather  and  tanning  extracts  are  admitted 
free;  also  agricultural  machinery  and  imple- 
ments of  every  kind.  Wood  and  woodenware 
and  furniture  reductions,  all  the  way  from  25 
to  60%.  Original  works  of  art  on  free  list. 
The  increase  affects  mostly  articles  of  luxury. 

Tark'ington,  Newton  Booth,  American 
novelist,  was  born  at  Indianapolis,  Ind., 
on  July  29,  1869,  and  graduated  at  Prince- 
ton in  1893.  When,  later,  pursuing  a  busi- 
ness career,  he  discovered  gifts  in  himself 
as  a  writer,  especially  of  realistic  and 
romantic  stories.  His  first  notable  work, 
The  Gentleman  from  Indiana,  met  with  in- 
stant success,  and  was  followed  in  1900  by 
Monsieur  Beaucaire,  a  novelette  subse- 
quently dramatized  and  produced  on  the 
stage  by  Richard  Mansfield.  In  1903 
appeared  The  Two  Vanrevels,  in  1903  Cherry. 
in  1905  The  Conquest  of  Canaan  and  The 
Beautiful  Lady,  besides  In  the  Arena:  Tales 
of  Political  Life.  In  1902  he  entered  prac- 
tical politics  as  a  member  of  the  Indiana 
legislature. 

Tarpeian  Rock  (tdr-pe'yan),  at  first  the 
name  given  to  the  whole  Capitoline  Hill  in 
Rome,  but  afterwards  only  to  the  southern 
part  of  it.  Tarpeia,  daughter  of  the  governor 
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of  the  Roman  citadel  on  the  Capitoline, 
covetous  of  the  golden  bracelets  worn  by  the 
Sabine  soldiers  and  tempted  by  their  offer  to 
give  her  what  they  wore  on  their  left  arms, 
opened  the  gate  of  the  fortress  to  the  Sabine 
king.  Keeping  their  promise  to  the  letter,  the 
soldiers  crushed  Tarpeia  to  death  beneath 
their  shields,  which  were  carried  on  the  left 
arm,  and  she  was  buried  on  the  part  of 
the  hill  which  bears  her  name.  Afterwards 
traitors  were  often  hurled  from  the  Tar- 
peian  rock. 

Tar'pon  or  Tar'pum,  a  prized  fish-food, 
akin  to  the  herring,  found  off  the  Florida 
coast  and  in  the  Gulf  of  Mexico,  This 
marine  fish  usually  is  six  or  more  feet  in 
length,  and  catching  it  furnishes  excit- 
ing sport  for  fishermen  with  rod  and  reel. 
It  has  large,  silvery  scales,  used  in  fancy- 
work.  Another  Variety  of  the  fish  is  found 
in  Indian  waters. 

Tar'quin,  the  name  of  two  kmgs  of  Rome. 
According  to  the  story,  Lucumo,  the  son 
of  a  Corinthian  nobleman  who  had  settled 
in  Etruria,  resolved  to  improve  his  fortune 
by  going  to  Rome.  On  the  way  an  eagle 
swooped  down  and  snatching  off  his  cap 
carried  it  high  into  the  air,  and  then, 
descending,  placed  it  on  his  head  again. 
His  wife,  who  was  skilled  in  augury,  proph- 
esied from  this  omen  the  highest  honors 
for  her  husband,  who  took  the  name  of 
Tarquin.  He  became  the  guardian  of  the 
children  of  King  Ancus  Marcius,  and  was 
chosen  to  succeed  him  on  the  throne.  His 
reign  (B.  C.  616-578)  was  a  glorious  one. 
He  waged  successful  war  against  the  Latins, 
Sabines  and  Etruscans,  built  Roman  sewers 
which  remain  to  th's  day,  laid  out  Circus 
Maximus  and  the  Forum,  began  the  build- 
ing of  the  Capitol,  and  instituted  the  great 
Roman  games.  He  was,  however,  murdered 
after  a  reign  oi  38  years,  through  the  in- 
fluence of  the  sons  of  Ancus  Marcius.  His 
son,  Tarquin  the  Proud,  in  534  B.  C. 
murdered  King  Servius  Tullius,  his  father- 
in-law,  and  usurped  the  crown.  He  ruled 
ably  though  tyrannically,  and  made  Rome 
the  acknowledged  head  of  Latium.  But 
his  heavy  taxes  and,  especially,  his  persecu- 
tion of  the  popular  party,  which  had  sup- 
ported Servms  Tullius,  caused  wide-spread 
discontent.  At  the  same  time  a  fearful 
omen  encouraged  his  enemies;  from  the 
altar  in  the  royal  palace  a  serpent  crept 
forth  and  devoured  the  entrails  of  the 
victim.  At  last  came  the  rape  of  Lucretia 
by  Sextus.  the  king's  son.  The  senate 
deposed  the  tyrant,  the  army  revolted 
against  him,  and  he  was  forced  to  flee. 
Three  attempts  to  reinstate  him  failed, 
and  Tarquin 's  reign  was  followed  by  a 
republic  at  Rome.  He  died  in  B.  C.  510 
or  495.  See  ROMAN  EMPIRE. 

Taf'rytown,  N.  Y.,  an  attractive  and  his- 
toric village  in  Westchester  County,  on  the 
eastern  bank  of  the  Hudson,  opposite 


Nyack,  and  on  the  New  York  Central  and 
Hudson  River  Railroad,  25  miles  north  of 
New  York  City.  It  is  situated  on  Tappan 
Bay,  above  Irvington  and  below  Sing  Sing, 
and  has  many  fine  residences,  besides 
schools  and  churches,  including  a  Dutch 
church  which  dates  from  the  close  of  the 
1 7th  century.  Near  by  (at  Irvington)  is 
Sunnyside,  the  home  of  Washington  Irv- 
ing, where  he  sleeps  in  Tarrytown  church- 
yard, rendered  famous  as  the  site  of  Irving's 
Legend  of  Sleepy  Hollow.  The  village  is 
also  historically  known  as  the  place  where 
Major  Andrd  (q.  v.)  was  captured.  Tarry- 
town  had  an  early  settlement,  though  in- 
corporated as  late  as  1870.  Here  are  Irving 
Institute,  Tarrytown  Lyceum,  the  Catholic 
Institution  of  Mercy,  a  public  library  and 
industrial  establishments  and  drill-works. 
Population  5,600. 

Tar'sus,  a  city  of  Asiatic  Turkey,  on  the 
Cydnus,  about  ten  miles  from  the  Mediter- 
ranean. It  is  built  of  stone,  and  is  sur- 
rounded by  a  rich  country.  There  are 
mosques,  caravansaries  and  public  baths. 
Wheat,  barley,  cotton  and  gall-nuts  are 
exported.  Tarsus  is  said  to  have  been 
founded  by  Sardanapalus.  Alexander  cap- 
tured it  and  it  became  a  large  and  im- 
portant city  under  the  Romans.  Tarsus 
is  noted  as  the  birthplace  of  St.  Paul  (g.  z>.). 
Population  about  20,000,  former  popula- 
tion 100,000. 

Tartar'ic  Ac'Jd  is  found  in  grapes,  tama- 
rinds, pineapples  and  several  other  fruits, 
usually  in  combination  with  potassium.  It 
is  generally  got  from  argol,  which  is  pro- 
duced during  the  fermentation  of  grapes. 
The  acid  is  usually  seen  as  colorless,  trans- 
parent crystals,  soluble  in  water  and 
alcohol.  The  crystals,  when  gently  warmed, 
become  strongly  electric.  Tartaric  acid  is 
largely  used  in  calico-printing  and  dyeing, 
for  making  lemonade  and  in  drinks  and 
lozenges  as  a  medicine.  The  acid  potassium 
tartrate,  called  cream  of  tartar,  is  exten- 
sively employed  as  an  ingredient  of  baking* 
powders. 

Tar' tars,  in  the  widest  sense  include  all 
the  tribes  living  in  the  tablelands  of  cen- 
tral and  northern  Asia  who  are  not  of 
Aryan  blood,  that  is,  the  Tartars  proper, 
the  Kirghiz,  the  Kalmucks,  the  Manchu 
Tartars,  the  Mongols  proper  and  the  Tun- 
gusians.  In  a  narrower  sense  they  com- 
prise the  Mongolian  or  Turanian  people  of 
Turkestan  (q.  v.) .  These  tribes  are  the  wander- 
ing Kirghiz,  the  Uzbegs,  who  are  the  ruling 
class,  the  Kiptchaks,  the  Buddhist  Kal- 
mucks of  eastern  Turkestan  and  many  other 
tribes.  In  central  Asia  the  words  Turk  and 
Tartar  are  used  interchangeably  to  mean 
Mongolian.  Tartar  tribes,  as  distinct  from 
Turks,  formed  the  bulk  of  the  great  Mon- 
golian migrations  from  the  4th  to  the  loth 
century,  which  planted  the  Tartar  in  south- 
ern Russia.  Tartars  and  Turks  (q.  v.) 
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made  up  the  hordes  which  followed  Genghis 
Khan  (q.  v.)  and  Timur  (q.  v.). 

Tar'tary,  the  name  given  formerly  to  a 
broad  belt  of  territory  reaching  from  the 
Seas  of  Japan  and  Okhotsk  to  the  Caspian 
or  perhaps  to  the  Don.  Khiva  was  for- 
merly called  Independent  Tartary;  and  the 
Crimea  was  called  Little  Tartary,  also  Crim 
Tartary,  from  the  name  of  the  tribe  which 
settled  there  in  the  i3th  century.  The 
name  is  applied  now,  if  at  all,  to  the  Tur- 
kestani  region. 

Taschereau  (ta'sh'-ro'),  His  Eminence 
Elezear  Alexander,  the  first  Canadian  car- 
dinal, was  born  at  Ste.  Marie-de-la-Beauce, 
Quebec,  Feb.  17,  1820,  his  father  being  a 
judge  of  the  queen's  bench  and  his  mother 
the  daughter  of  the  speaker  of  the  first 
legislative  assembly  of  Canada.  He  was 
educated  at  Quebec  and  Grand  Seminaries, 
ordained  in  1842,  for  four  years  a  professor, 
later  director  and  at  last  superior  of  Grand 
Seminary,  and  in  1860  director  of  Laval 
University  as  well.  Vicar-general  of  the 
archdiocese  of  Quebec  in  1863,  he  was 
consecrated  archbishop  in  1871  and  ele- 
vated to  the  cardinalate  in  1886.  He  died 
in  Quebec,  April  12,  1898. 

Taschereau,  Hon.  Sir  Henry  E.,  was 
born  m  1836.  He  was  called  to  the  bar  of 

euebec  in  1857,  and  was  a  member  of  the 
uebec  legislature  from  1861  to  1867. 
He  was  appointed  a  judge  of  the  superior 
court  of  the  province  in  1871  and  in  1878 
a  judge  of  the  supreme  court  of  Canada 
He  has  written  several  textbooks  on  law. 
He  became  chief-justice  of  the  court,  and 
recently  resigned. 

Tashkend  (tdsh'kend'}.  a  city  of  Russian 
Turkestan  (q.  v.) ,  on  Saralka  River.  It  stands 
it)  a  rich  plain,  and  is  surrounded  by  a 
wall  12  miles  around,  which  is  pierced  by 
12  gates.  The  houses  of  mud,  thatched 
with  reeds,  are  scattered  among  gardens 
and  vineyards.  A  fortified  castle,  which 
is  the  home  of  the  governor,  mosques, 
colleges,  old  temples  and  a  bazar  are  the 
chief  buildings.  Gunpowder,  silk,  cotton- 
goods  and  iron  are  manufactured.  A  large 
trade  is  carried  on  with  Bokhara,  Mon- 
golia and  the  Russian  provinces  of  Oren- 
burg and  Pet.rppavlovsk.  Tashkend  is  an 
important  military  point  and  was  long 
coveted  by  the  Russians,  who  captured  it 
in  1854.  Population  155,673.  See  Vam- 
bery's  Travels  in  Central  Asia. 

Tasmania  (taz-ma'rii-a),  (formerly  known 
as  Van  Diemen's  Land),  is  an  island  lying  ' 
south  of  Victoria,  Australia,  and  separated 
from  it  by  Bass  Strait.  It  is  one  of  the 
original  states  of  the  Commonwealth  of 
Australia  (q.  v.).  The  colony  is  a  British 
possession,  and  at  the  beginning  of  the 
century  was  a  penal  settlement.  _  Trans- 
portation of  criminals  to  it  ceased  in  1853. 
Its  area  is  26,385  square  miles,  including 
Macquarie,  divided  into  18  counties.  The 


aborigines  are  extinct.  The  capital  is 
Hobart,  on  the  south  of  the  island,  with  a 
population  of  24,655.  The  other  chief  town 
is  Launceston  (18,077).  The  principal 
occupations  are  agriculture  and  stock- 
raising;  wool,  wheat,  hay  and  oats  being 
the  chief  exports.  Fruit  is  successfully 
cultivated,  especially  apples  and  pears, 
which  in  size,  appearance  and  variety  sur- 
pass those  of  Britain.  The  climate  is  healthy 
and  temperate.  The  island  contains  tin, 
coal,  gold  and  silver.  Education  is  un- 
sectarian,  and  compulsory  for  all  children 
between  seven  and  fourteen.  Government 
is  exercised  by  a  responsible  ministry,  with 
a  parliament  consisting  of  two  chambers. 
A  resident  governor  represents  the  crown. 
Population  about  190,000. 

Tasso,  Torquato  (tas'so,  tor-kwd'to),  an 
Italian  poet,  was  born  at  Sorrento,  March 
ii,  1544.  His  father,  also  a  poet,  lived  in 
exile,  and  Torquato  was  brought  up  by 
his  mother,  and  went  to  school  to  the 
Jesuits  till  his  tenth  year,  when  he  joined 
his  father  at  Rome.  He  passed  some  years 
in  study  and  in  helping  his  father  by  copy- 
ing and  correcting,  when  he  left  for  Padua 
to  study  law,  where  he  wrote  Rinaldo,  his 
first  poem,  and,  after  a  course  of  philosophy 
at  Bologna,  returned  to  become  a  member 
of  a  literary  academy  established  by  one 
of  his  friends.  While  at  the  court  of 
Alphonso  II,  duke  of  Ferrara,  in  1575, 
Tasso  finished  his  masterpiece,  Jerusalem 
Delivered,  but  rashly  sent  it  to  a  society 
of  scholars,  critics  and  churchmen  at  Rome, 
instead  of  publishing  it  at  once.  Their 
criticisms  drove  him  to  madness.  He  be-  ' 
lieved  he  had  been  denounced  to  the  In- 
quisition- and  one  evening  in  1577  he  drew 
his  dagger  to  stab  a  servant,  whom  he 
fancied  to  be  one  of  his  secret  enemies. 
He  was  imprisoned,  but  escaped  to  hia 
birthplace,  where  he  recovered  his  reason. 
Two  visits  to  Ferrara  were  followed  by 
two  returns  of  madness,  after  one  of  which 
he  suffered  an  imprisonment  of  seven  years, 
being  set  free  in  1586.  In  1595  the  excite- 
ment of  visiting  Rome  to  be  crowned  a 
poet  —  the  same  honor  which  had  been 
bestowed  en  Petrarch  —  caused  an  illness 
from  which  he  died  on  April  25.  See 
Milman's  Life  of  Torquato  Tasso. 

Taste,  the  sense  by  which  such  properties 
of  substance  as  sweet,  sour,  bitter,  salt  etc 
are  distinguished.  The  principal  organ  of 
taste  is  the  tongue,  especially  its  sides, 
base  and  tip.  The  soft  palate  and  the 
arches  of  the  palate  also  have  the  sense  of 
taste.  The  sense  of  taste  is  weakened  by 
any  great  change  in  temperature,  either  of 
heat  or  cold,  a*  after  holding  the  tongue 
in  ice-water  or  in  v^ry  hot  water  the  taste 
of  sugar  will  not  be  noticed.  It  is  neces- 
sary that  bodies  to  be  tasted  should  be 
dissolved,  so  as  to  come  in  contact  with 
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the  nerves  of  taste.  Any  substance  which 
will  not  dissolve  in  the  fluids  of  the  mouth 
will  be  found  to  be  tasteless,  and  only 
recognized  by  the  sense  of  touch  in  the 
tongue.  Bitters  and  acids  excite  sensa- 
tions of  taste  in  the  most  diluted  forms. 
One  part  of  quinine  in  1,000,000  parts  of 
water  can  be  easily  distinguished  from  pure 
water.  The  sense  of  smell  (q.  v.)  is  affected 
by  most  substances  as  well  as  the  sense 
of  taste,  and  taste  and  smell  together  form 
what  is  called  the  flavor.  The  great  use 
of  the  sense  of  taste  is  to  direct  in  the 
choice  of  food,  and  in  the  lower  animals 
it  is  even  a  surer  guide  than  in  man.  Usually 
articles  that  are  agreeable  to  the  taste  are 
desirable  for  food. 

Tattoo'ing,  a  widespread  custom  among 
savages  of  marking  the  skin  with  figures 
by  means  of  slight  cuts  or  punctures  and 
a  coloring  matter.  It  is  almost  universal 
in  the  islands  of  the  Pacific.  New  Zea- 
landers  often  cover  the  whole  face  and 
sometimes  the  chest,  arms  and  other  parts 
of  the  body  with  tattoo  patterns.  A  boy 
is  tattooed  on  entering  manhood;  the 
operation  causes  considerable  pain  but  is 
born  unflinchingly  A  bone,  edged  with 
teeth,  is  dipped  in  a  thick  mixture  of  char- 
coal and  water,  and  hammered  through 
the  skin  by  means  of  a  piece  of  wood.  The 
marks  last  for  life,  and  look  black  on  a 
brown  skin,  but  are  dark-blue  on  the  skin 
of  a  European  or  American.  Tattooing 
seems  to  have  been  common  among  the 
nations  with  whom  the  Jews  came  in  con- 
tact, as  they  were  forbidden  to  practice  it. 
The  Bedouin  Arabs  and  many  tribes  of 
American  Indians  tattoo,  and  sailors  all 
over  the  world  print  anchors  and  other 
marks  on  their  arms. 

Tauchnitz  (touk'nits),  Karl  Christoph 
Traugott,  a  famous  German  printer  and 
bookseller,  was  born  at  Grosspardau,  near 
Leipsic,  Germany,  in  1761  Bred  a  printer, 
he  began  a  small  printing-business  of  his 
own  in  Leipsic  in  1796.  Publishing  and 
type-founding  were  added,  and  it  became 
one  of  the  largest  establishments  of  the 
kind  in  Germany.  In  1809  he  began  to 
issue  classic  works  in  such  fine  and  cheap 
editions  that  they  circulated  throughout 
Europe.  By  offering  a  prize  of  a  ducat 
for  every  error  pointed  out,  he  brought 
out  a  remarkably  correct  edition  of  Homer. 
In  1816  he  introduced  stereotyping  into 
0  ;rmany  and  applied  it  to  music,  an  experi- 
ment which  had  not  been  tried  before. 
The  well-known  Tauchnitz  edition  of  Eng- 
lish authors,  which  numbers  over  3,700 
volumes,  was  begun  in  1842  by  his  nephew. 
The  older  Tauchnitz  died  in  1836. 

Taun'ton,  Mass.,  county -seat  of  Bristol 
County,  on  Taunton  River,  35  miles  south 
of  Boston.  The  falls  of  the  river  furnish 
water-power  for  its  many  factories.  Taun- 
ton has  long  been  noted  for  its  manu- 


facture of  stoves  'and  printing-presses, 
brick  and  iron,  and  its  copper-works  are 
the  oldest  and  largest  in  the  United  States. 
Other  products  are  tacks,  machinery,  fire- 
brick, crucibles,  cotton,  flannel,  silver- 
plated  ware  and  solid  silverware.  Taunton 
River  is  noted  for  its  herring  and  shad 
fishing.  There  are  a  public  library,  Reg- 
istry Building,  Morton  Hospital  and  the 
state  insane  asylum.  Several  ponds,  many 
shade-trees  and  the  green  —  a  public 
square  —  help  to  beautify  the  place.  There 
also  is  a  fine  bronze  statue  of  Robert  Treat 
Paine,  a  signer  of  the  Declaration  of  Inde- 
pendence, occupying  a  conspicuous  place, 
Taunton  being  Paine's  home.  Relics  are 
preserved  in  Historical  Hall,  a  building 
owned  by  the  Old  Colony  Historical  So- 
ciety. Taunton  has  an  excellent  public- 
school  system  and  Bristol  Academy,  located 
here,  was  incorporated  in  1792.  Taunton 
was  settled  in  1638  by  a  company  from 
Taunton,  England.  It  became  a  city  in 
1864.  The  site  was  known  to  the  Indians 
as  Cohannet.  It  was  King  Philip's  favorite 
hunting-ground,  and  during  King  Philip's 
war  it  was  saved  from  attack  by  the  king's 
friendship  for  one  of  the  citizens.  Popu- 
lation 34,259. 

Tau'rus,  a  range  of  mountains  in  Asia 
Minor,  which  forms  the  water-shed  be- 
tween the  waters  flowing  into  the  Medi- 
terranean and  those  flowing  into  the  Black 
Sea.  There  are  two  divisions  of  the  range, 
the  Taurus  on  the  south  and  the  Anti- 
Taurus  running  northeast.  Snow-covered 
mountain-tops  are  numerous,  rising  above 
thick  forests  that  everywhere  mantle  the 
mountain  sides.  The  highest  peak  is  Arjish 
Dagh  in  the  Anti-Taurus  range  (13,100 
feet).  Other  noted  peaks  are  Bulghar 
Dagh  (11,400  feet),  Gok  Dagh  and  Ak 
Dagh,  each  9,800  feet.  The  principal  pass 
between  Syria  and  Asia  Minor,  called  in 
early  times  the  Cilician  Gates,  is  formed 
by  the  valley  of  the  upper  Cydnus. 

Tax'es  are  levied  on  property  and  persons 
for  the  support  of  a  government.  In  early 
times  rulers  often  raised  revenues  by  means 
of  property  owned  by  the  government  or 
crown  or  belonging  to  the  king  or  prince 
himself.  The  possessions  of  subjects  were 
often  confiscated  outright,  fines  were  im- 
posed, and  in  Europe  for  many  years  crimes 
were  punishable  by  the  payment  of  a  stated 
sum  of  money.  The  Jews  paid  taxes  mainly 
in  the  form  of  the  first  fruits  of  their  lands 
and  the  firstborn  of  their  flocks,  and  it  was 
the  heavy  burden  of  taxation  that  caused 
the  revolt  of  the  Ten  Tribes  after  the  death 
of  Solomon.  In  Athens  a  royalty  on  the 
products  of  the  mines,  import-duties,  market- 
licenses,  assessments  on  wealthy  citizens 
and  tribute  from  dependent  nations  were 
some  of  the  ways  used  for  raising  money. 
In  Rome,  under  the  republic,  to  the  spoils 
of  conquered  nations  and  their  tribute  were 
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added,  under  the  empire,  tolls,  taxes  on 
grain,  on  the  privilege  of  Roman  citizen- 
ship etc.  In  Europe,  under  the  feudal  sys- 
tem, kings  were  supported  by  their  own 
lands,  and  in  war  claimed  the  services  of 
their  barons  and  knights  at  their  own  ex- 
pense. Venice,  in  the  middle  ages,  began 
the  modern  system  of  taxation  by  taxing 
land  and  levying  import-duties;  but  through- 
out Europe',  until  the  French  Revolution 
and  in  some  cases  since,  the  nobles  and 
clergy  were  privileged  classes  and  paid  no 
taxes.  In  many  countries  of  Asia  the  right 
of  taxation  was  given  or  sold  to  governors 
of  provinces  or  to  the  highest  bidder,  a  prac- 
tice which  often  resulted  in  wringing  from 
the  people  all  that  they  had,  which  caused 
widespread  misery.  In  Europe,  too,  taxes 
were  sometimes  farmed  out  at  a  lump  sum. 

In  the  United  States  taxes  are  imposed  by 
the  federal,  state  and  municipal  govern- 
ments. Federal  taxes  are  in  the  form  of 
tariffs  (q.  v.)  on]  imports,  excise-duties,  (mainly 
on  liquors  and  tobacco)  and  income  taxes 
(q.  v.).  Import  and  excise  duties  are  indirect 
taxes,  that  is,  not  paid  directly  by  the  con- 
sumer. The  bulk  of  state  taxes  are  laid 
directly  on  property.  The  heaviest  taxes 
usually  are  those  laid  for  local  purposes  by  the 
county  or  city.  Besides  the  ordinary  city  or 
county  taxes,  assessments  are  often  made  on 
property  specially  benefited,  for  opening 
streets  or  roads,  for  street-lamps,  sewers, 
water-service  etc. 

Unjust  and  unfair  taxation  has  often 
caused  discontent  and  even  revolutions, 
and  how  to  tax  without  oppressing  the 
people  is  a  deep  problem.  Turgot  the 
French  statesman,  called  it  the  art  of  pluck- 
ing the  goose  without  making  it  cry.  In 
most  countries  it  is  now  recognized  that  no 
tax  can  be  levied  without  the  consent  of 
the  representatives  of  the  people  who  have 
to  pay  it.  It  was  England's  attempt  to 
raise  a  stamp-duty  and  a  customs-duty  on 
tea  in  America  that  caused  the  revolt  of 
the  colonies  under  the  celebrated  cry :  "No 
taxation  without  representation." 

Taxidermy  (tax'Z-aer'my),  the  art  of  pre- 
paring the  skins  of  animals  for  the  purposes 
of  the  naturalist.  In  preparing  small  ani- 
mals for  stuffing,  the  skins  are  removed,  the 
flesh  clinging  to  them  is  cleaned  away,  and 
they  are  anointed  with  arsenical  soap.  This 
keeps  the  skin  supple  and  prevents  decay 
and  attacks  of  insects.  Larger  skins  are 
prepared  with  a  powder  containing  arsenic, 
burnt  alum,  oak-bark  and  camphor.  The 
animals  are  then  stuffed  and  mounted. 

Taxon'omy,  that  division  of  botany  which 
deals  with  the  classification  of  plants.  It  is 
one  of  the  oldest  of  subjects,  and  not  very 
long  ago  it  was  the  only  form  of  botanical 
instruction  given  in  the  schools.  Specialists 
in  this  study  are  called  taxonomists  or 
systematists,  but  the  plant-kingdom  is  so 
vast  that  no  one  can  be  a  specialist  in  the 


taxonomy  of  all  groups.  Accordingly  there 
are  algologists,  who  classify  alga?;  mycol- 
ogists,  who  classify  fungi;  bryologists.  who 
classify  mosses;  pteridologists,  who  classify 
ferns.  Ordinarily,  when  a  man  is  called  a 
systematist  or  a  taxonomist,  without  any 
qualification,  he  is  a  specialist  in  the  classi- 
fication of  seed-plants.  The  early  attempts 
to  classify  plants  were  purely  artificial,  that 
is,  there  was  no  effort  to  indicate  their  real 
relationships  For  example,  one  of  the 
earliest  groupings  of  seed-plants  was  into 
herbs,  shrubs  and  trees.  This  brought  to- 
gether many  wholly  unrelated  plants  and 
kept  apart  many  which  are  closely  related, 
as  unrelated  words  are  brought  together 
in  a  dictionary  by  the  accident  of  their  first 
letter.  The  artificial  system  was  most 
highly  developed  by  Linnaeus,  who  invented 
an  elaborate  scheme  on  the  basis  of  the  num- 
ber of  stamens  and  pistils  in  the  flower. 
This  scheme  was  used  until  quite  recently, 
but  it  has  now  been  entirely  replaced  by 
natural  systems.  These  systems  attempt 
to  group  plants  together  which  are  really 
related,  a  family  in  botany  meaning  about 
what  the  term  means  among  human  beings, 
if  one  substitutes  species  for  individuals. 
A  natural  system  of  classification  can  only 
become  perfect  when  the  complete  develop- 
ment and  structure  of  every  plant  are 
known.  Hence  such  systems  are  being  con- 
stantly revised  as  knowledge  increases 

Tay,  the  largest  river  of  Scotland,  pours 
into  the  German  Ocean  a  greater  bulk  of 
water  than  any  other  river  of  G:  eat  Britain. 
The  Dochart  is  the  chief  feeder  of  Loch  Tay, 
and  from  this  lake  the  Tay  flows  past  Dun- 
keld  and  Perth,  at  the  mouth  of  the  Earn 
widening  into  the  Firth  of  Tay,  from  three 
fourths  of  a  mile  to  a  mile  wide,  and  falling 
into  the  North  Sea  about  ten  miles  below 
Dundee,  after  a  course  of  120  miles.  It  is 
navigable  to  Perth,  and  the  tide  flows  a  mile 
further  up.  The  salmon-fisheries  are  val- 
uable. 

Tay'lor  (James)  Bayard,  American  author 
and  traveler,  was  born  at  Kennett  Square, 
Pa.,  on  Jan.  11,  1825.  At  17  he  was  appren- 
ticed in  a  printing-office,  and  soon  began 
to  publish  poems  in  newspapers  and  maga- 
zines. In  1844  he  made  a  walking-tour  of 
Europe,  an  account  of  which  he  published 
as  Views  Afoot.  After  writing  for  several 
newspapers,  he  joined  the  editorial  staff 
of  The  New  York  Tribune,  in  which  appeared 
accounts  of  travels  in  California,  Mexico, 
up  the  Nile,  in  Asia  Minor,  India,  China  and 
Japan.  In  1878  he  became  minister  to  Ger- 
many. Taylor  was  a  quick  worker,  throw- 
ing off  many  volumes  of  verse,  fiction, 
sketches,  essays,  translations  and  criticisms, 
besides  his  1 1  books  of  travel.  As  an  orig- 
inal poet  he  stands  high  in  the  second  rank. 
Some  of  his  best  travesties  are  in  his  Echo 
Club.  Among  the  finest  of  his  poems  are 
Bedouin  Song,  The  Quaker  Widow  and  The 


TAYLOR 


1876 


TEA 


Old  Pennsylvania  Farmer.  His  master- 
piece is  the  translation  of  Goethe's  Faust, 
'one  of  the  glories  of  American  literature" 
and  one  of  the  finest  translations  in  any 
literature.  Perhaps  the  best  of  his  novels 
is  The  Story  of  Kennett,  which  largely  is  his 
own  story.  Taylor  died  at  Berlin,  Dec.  19, 
1878.  Consult  Life  by  Conwell. 

Taylor,  Jeremy,  a  great  English  church- 
man, was  born  at  Cambridge,  Aug.  15,  1613.. 
He  was  the  son  of  a  barber,  and  graduated 
at  Cambridge  University,  becoming  a  clergy- 
man before  he  was  21.  During  the  Civil 
War  he  seems  to  have  followed  the 
royal  army,  and  afterwards  withdrew  to 
Wales.  Here,  buried  from  the  world  for 
13  years,  he  kept  a  school  at  Newton  and 
employed  his  leisure  in  writing  the  works 
which  gave  him  fame.  Chief  among  them 
are  Liberty  of  Prophesying,  Holy  Living 
and  Holy  Dying.  At  the  Restoration,  Tay- 
lor, as  a  stanch  Loyalist,  was  made  bishop 
of  Down  and  Connor,  an  Irish  see.  Seven 
years  later,  he  died  on  Aug.  13.  1667.  See 
Life  by  R.  A.  Wilmott. 

Taylor,  Zachary,  twelfth  president  of  the 
United  States,  was  born  in  Orange  County, 
Va.,  Sept.  24,  1784. 
His  father  was  an 
officer  of  the  Revolu- 
tionary War  and  one 
of  the  first  settlers  of 
Louisville,  Ky.,  where 
Zachary  was  taken  as 
a  boy  and  lived,  till 
his  24th  year,  working 
on  a  plantation  and 
getting  Tiut  1  i  1 1  le 
schooling.  Taylor  en- 
ZACHARY  TAYLOR  tered  the  army  in  1808 
as  lieutenant,  and  in 

1812,  as  captain  of  a  company  of  50  men, 
two  thirds  of  whom  were  down  with  fever, 
he  defended  Fort  Harrison  on  the  Wabash 
against  a  large  force  of  Indians,  led  by 
Tecumseh  (q.  v.).  the  famous  chief.  Pro- 
moted to  the  rank  of  major  for  his  gallantry, 
he  was  employed  during  the  war  in  fighting 
the  Indian  allies  of  England.  He  built  Fort 
Jesup  in  1822,  and  ten  years  later  served 
as  colonel  in  the  Black  Hawk  War.  In 
1836  he  was  ordered  to  Florida,  where  he 
gained  an  important  victory  over  the 
Seminole  Indians  at  Okeechobee,  for  which 
he  was  appointed  brigadier-general  and 
made  commander  of  the  United  States 
forces  in  Florida.  Just  before  the  breaking 
out  of  the  Mexican  War  Taylor  was  ordered 
to  Corpus  Christi,  occupying  the  point  with 
a  force  of  4,000  (1845).  Next  spring  he 
marched  across  the  disputed  territory  be- 
tween the  Nueces  and  the  Rio  Grande,  and 
built  Fort  Brown  opposite  Matamoras. 
The  Mexicans  demanded  that  he  retire  be- 
yond the  Nueces,  and  on  his  refusal  Arista 
crossed  the  Rio  Grande  with  a  force  of 
6,000.  On  May  8,  1846,  Taylor  defeated 


him  at  Palo  Alto  with  2,300  men,  and  a 
few  days  later  drove  him  from  a  new  posi- 
tion at  Resaca  de  la  Palma  across  the  Rio 
Grande.  War  was  at  once  declared  by  Con- 
gress; 50,000  volunteers  were  called  for; 
and  Taylor  was  made  a  major-general,  re- 
enforced,  and  ordered  to  invade  Mexico. 
On  Sept.  9,  with  6,625  rnen,  he  attacked 
Monterey,  which  was  defended  by  10,000 
regular  troops.  After  ten  days'  siege  and 
three  days'  hard  fighting  it  surrendered. 
All  but  5,000  volunteers  and  500  regulars 
of  his  army  were  now  sent  to  aid  General 
Scott  at  Vera  Cruz,  and  Taylor  was  left 
with  this  small  force  to  oppose  President 
Santa  Anna's  army  of  21,000.  He  took  a 
strong  position  at  Buena  Vista,  fought  a 
desperate  battle  and  won  a  decided  victory. 
This  victory  against  enormous  odds  caused 
the  utmost  enthusiasm,  and  Taylor,  known 
as  "Old  Rough  and  Ready."  was  nominated 
by  the  Whigs  for  the  presidency  and  elected. 
Entering  the  White  House  in  1849,  ne  found 
a  Democratic  majority  in  Congress,  with 
the  small  but  vigorous  Free-Soil  party 
holding  the  balance  of  power,  while  such 
exciting  questions  as  the  admission  of  Cali- 
fornia, the  settlement  of  the  boundaries  of 
Texas  and  the  organization  of  the  newly- 
acquired  Mexican  territories  were  stirnng 
the  nation.  Worn  out  by  the  unaccustomed 
turmoil  of  politics,  the  rough,  good-natured 
soldier  did  not  long  enjoy  his  honors, 
but  died  on  July  9,  1850,  16  months  after 
his  inauguration.  See  Lives  by  Fry,  Mont- 
gomery and  Stoddard. 

Tea,  the  prepared  leaves  of  Thea  Chinen- 
sis  or  the  drink  made  from  them.  The  plant 
probably  is  native  to  India,  and  was  intro- 
duced into  China  and  Japan.  Tea  has  for 
ages  been  a  favorite  beverage  in  China,  and 
now  is  one  of  the  world's  most  generally 
used  non-alcoholic  drinks.  The  very  best 
qualities  do  not  bear  transporting,  and  are 
seldom  found  outside  of  the  country  where 
grown.  In  the  intense  tropical  conditions 
in  which  the  native  plants  grow  they  be- 
come small  trees;  but  in  the  colder  climate 
of  China  and  Japan  they  become  bushy, 
with  smaller  and  tougher  leaves.  In  cultiva- 
tion the  shrub  grows  to  from  three  to  six 
feet,  is  branchy,  the  leaves  from  two  to  six 
inches  long.  The  third  year  the  first  crop 
is  obtained.  There  are  three  pickings  a 
year;  in  April  a  rare  quality  is  obtained  from 
the  new  leaves,  May  is  the  time  of  the  prin- 
cipal picking,  and  a  very  inferior  grade  is  ob- 
tained from  a  later  harvest.  The  black 
and  green  teas  are  not  derived  from  differ- 
ent plants,  but  are  the  results  of  the  differ- 
ent methods  of  preparation,  the  black  tea 
being  given  long  exposure  to  the  air  in  dry- 
ing. Enormous  quantities  of  tea  are  pro- 
duced in  China,  Japan,  India,  Ceylon  and 
Java,  but  most  of  it  is  used  by  the  native 
populations.  Our  southern  states  are  well- 
adapted  for  varieties  of  tea,  the  plant  not 
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TEA  PLANT.  This  picture  of  the  tea  plant 
shows  the  leaf,  blossom  and  seed  pods.  The  bush 
often  shows  blossoms  and  seed  at  the  same  time. 
If  left  to  nature,  the  tea  plant  will  grow  to  a 
height  of  twenty  feet,  but  as  cultivated  it  is  kept 
down  to  from  two  to  five  feet  by  constant  pruning. 
The  average  tea  tree  lives  for  fifty  years,  though  it 
is  said  that  there  are  records  in  Cnina  of  trees 
living  three  hundred  years. 


From  Brown  Bros. 

PICKING  TEA  IN  CEYLON.  Here  the  Tamil 
coolies  are  seen  at  work  under  the  watchful  eye  'of 
the  task-master.  The  tea  baskets  hold  about  fourteen 
pounds  and  the  average  is  three  baskets  per  coolie 
per  day.  The  picking  begins  about  the  end  of  April 
and  usually  lasts  until  the  end  of  November.  Only 
the  tip  of  the  shoot  and  soft  leaves  are  picked. 


From  Brown  Bros. 

TEA  ROLLER.  After  the  tea  is  picked  it  is 
spread  out  on  trays  or  racks  and  left  to  wither 
from  eighteen  to  twenty  hours.  It  is  then  taken 
to  the  roller,  which  we  see  in  this  picture.  The 
object  of  rolling  is  to  squeeze  out  the  moisture 
left  after  withering,  and  to  give  the  leaves  a  good 
twist. 


FERMENTING.  The  next  process  is  fermenting. 
The  leaf  is  spread  on  the  floor  of  a  cool  room,  covered 
with  wet  cloths  and  allowed  to  ferment  until  it  turns  ta 
a  bright  copper  tint.  This  is  when  black  tea  is  wanted1. 
If  green  tea  is  desired,  the  leaves  are  not  fermented1. 
Green  tea  and  black  tea  may  come  from  the.,  same 
tree;  the  difference  is  due  to  the  manner  of  treatment 
after  picking. 


»  FIRING.  After  fermentation  the  leaf  is  spread 
'  on  wire  traya  and  pushed  into  this  machine  which 
we  see  in  the  picture,  where  a  current  of  hot  air 
.from  210°  to  220°  Fahr.  is  passed  through  it  The 
%tea  comes  out  dry  and  brittle  and  of  a  black  color. 
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SELECTING  TEA  LEAVES.  After  the  tea  has 
been  sifted  and  separated  into  grades,  the  tea  that 
is  intended  for  exportation  is  spread  out  on  a  table 
and  gone  over  once  more,  usually  by  girls  who 
divide  the  leaves,  the  larger  from  the  smaller,  and 
pick  out  all  objectionable  bits  that  remain. 


From  Brown  Bros. 

SIFTING, 
known  ' 
picture 


Brown  Bros. 

SIFTING.  After  firing  the  tea  is  run  through  the  sifting  machine  which  sorts  it  into  various  grades 
•n  in  the  market  as  Broken  Orange  Pekoe.  Orange  Pekoe,  Pekoe  Souchong,  Fannings  and  Dust.  This 
re  shows  a  sifting  machine  and  different  grades  of  tea  spread  on  trays. 


TEACHERS  COLLEGE 


1877 


TEACHING 


requiring  a  tropical  climate,  and  prior  to  the 
Civil  War  many  southerners  raised  their  own 
tea.  In  South  Carolina  commercial  tea- 
raising  has  met  with  success,  and  trials 
are  making  in  other  southern  states. 

Teachers  Col'Iege,  Columbia  University, 
New  York  City,  was  founded  in  1880  as  an 
association  for  teaching  home-economies.  In 
1884  it  was  reorganized  under  the  name  of 
the  Industrial  Education  Association,  with 
headquarters  at  21  University  Place.  In  1887 
it  was  finally  incorporated  as  the  New  York 
College  for  the  Training  of  Teachers,  after- 
ward Teachers  College.  As  early  as  1890 
it  became  a  part  of  Columbia  University, 
though  it  retains  its  own  trustees  and  ad- 
ministration. In  1894  the  present  fine 
site  on  West  laoth  St.  was  occupied.  The 
first  president  of  Teachers  College  was 
Nicholas  Murray  Butler.  He  was  suc- 
ceeded by  Walter  L.  Hervey,  who  remained 
until  1897,  when  James  E.  Russell  became 
dean.  The  college  now  represents  an  in- 
vestment of  some  five  million  dollars.  A 
new  school  of  domestic  art  and  science 
was  completed  in  1909.  The  college  offers 
courses  in  education,  anthropology,  fine 
arts,  biology,  domestic  art,  domestic 
science,  economics  and  social  science,  Eng- 
glish,  French,  German,  Greek  and  Latin, 
geography,  geology,  history,  kindergarten, 
manual  training,  mathematics,  music,  phi- 
losophy, ethics,  psychology,  physical  science 
and  physical  education.  For  admission 
two  years  of  college  or  normal-school  study 
are  required.  The  general  diploma  is  con- 
ferred upon  students  who  have  successfully 
completed  one  of  the  undergraduate  courses 
offered;  and  a  departmental  diploma  upon 
those  who  have  studied  for  particular 
branches  of  school-work.  The  graduate- 
department  is  larger  than  any  other  in 
Columbia  University,  having  nearly  700 
members  in  1909.  It  offers  many  courses 
in  education,  leading  to  the  higher  degrees. 
Its  graduates  are  usually  appointed  to  uni- 
versity, college,  normal-school,  secondary 
and  public-school  positions;  or  to  school- 
superintendencies  or  principalships. 

There  also  are  many  extension-courses 
offered,  both  in  the  college  and  in  buildings 
easily  accessible. 

The  college  has  two  observation  and  prac- 
tice schools  —  Horace  Mann  .School  and 
Speyer  School.  Student-teachers  observe 
classes  in  Horace  Mann  School,  but  do  not 
teach  them.  Horace  Mann  School,  with 
about  1,000  pupils,  has  two  kindergartens, 
seven  grammar-grades  and  a  five-year  high- 
school  course.  The  tuition  is  $75  in  the 
kindergarten,  $150  in  the  primary  grades, 
$200  in  the  grammar  grades  and  $250  in 
the  high  school.  The  school  is  on  Broad- 
way, from  i2oth  to  i2ist  street,  in  a  build- 
ing given  by  Mr.  and  Mrs.  V.  Everit  Macy. 

Speyer  School,  with  about  200  pupils, 
furnishes  opportunity  for  practice-teach- 


ing and  experimentation.  It  is  entirely' 
free.  It  occupies  a  building  at  94  Law- 
rence Street,  the  gift  of  Mr.  James  Speyer. 
In  the  afternoons  and  evenings  the  school 
carries  on  neighborhood-work.  Gymnasium, 
cooking,  sewing  and  carpentry  classes  are 
among  the  school  activities. 

Bryson  Library  of  Teachers  College 
supplements  the  university's  library  of 
400,000  volumes  with  a  special  collection 
of  over  40,000  volumes,  chiefly  upon  the 
subject  of  education.  It  is  open  to  students 
and  officers  of  the  university  and  to  public- 
school  teachers  in  the  city. 

The  college  publications  include  The 
Teachers  College  Record  and  The  Teachers 
College  Contributions  to  Education.  The 
Record  is  issued  continuously  every  other 
month  except  July.  The  Contributions  con- 
sist of  papers  representing  original  inves- 
tigations by  advanced  students  or  officers, 
edited  by  the  dean  and  the  college  professors 
in  charge  of  the  subject  treated.  From 
four  to  six  numbers  appear  each  year. 

The  college  and  its  schools  have  a  staff 
of  1 50  instructors,  including  many  distin- 
guished educators  and  investigators.  It 
represents  a  university  school  of  educa- 
tion upon  the  same  footing  as  the  schools 
of  law,  medicine  and  science.  The  total 
attendance  of  the  college  and  its  schools 
is  about  3,500  persons. 

Teachers'  Institute,  a  gathering  of  pub- 
lic school  teachers  of  a  state,  county  or  city. 
An  institute  is  held  yearly  or  oftener,  and 
lasts  usually  from  one  to  two  weeks.  In- 
struction is  given  by  lectures,  class-drills 
etc.  in  the  best  methods  of  teaching  and 
governing  schools.  Sometimes  actual 
classes  of  children  are  taught  in  the  presence 
of  the  members  of  the  institute,  which  is 
probably  the  most  profitable  of  the  many 
methods  in  use.  The  members  of  the  in- 
stitute, as  well  as  specially  engaged  lectur- 
ers, take  part.  Institutes  have  proved  a 
valuable  help  to  teachers,  and  have  raised 
the  standard  of  teaching  throughout  the 
country.  The  first  institute  was  held  by 
Henry  Barnard,  state  superintendent  of 
schools  in  Connecticut,  in  1839. 

Teach'ing,  Method  of.  Method  in  teach- 
ing depends  essentially  upon  methods  of 
learning.  The  latter  are  commonly  divided 
into  three  classes :  the  trial-and-error  method, 
imitation  and  reasoning.  All  learning  aims 
primarily  at  doing  something  which  the 
learner  is  not  able  to  accomplish  by  instinct. 
but  must  master  by  experience.  The 
simplest  method,  that  of  trial-and-error, 
consists  in  trying  again  and  again  until 
finally,  largely  by  accident,  the  desired  re- 
sult is  gamed.  The  experiment  usually 
needs  to  be  repeated  many  times  before 
the  act  is  thoroughly  learned.  Then  it 
becomes  habitual  and  practically  auto- 
matic. This  method  is  almost  the  sole  one 
with  the  lower  animals,  and  by  it  nearly 
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all  the  simpler  acts  of  human  skill  are 
learned;  as  grasping,  standing,  walking 
etc.  If  the  learner  possess  intelligence 
enough  to  imitate,  he  can  shorten  the 
method  of  trial-and-error  by  copying  the 
successful  acts  of  others.  Older  children 
acquire  the  more  advanced  types  of  skill 
by  the  help  of  imitation  —  as  piano-play- 
ing, tennis,  the  use  of  tools  etc.  Here  the 
trial-and-error  method  is  not  abandoned 
but  simply  aided.  Indeed,  many  models 
are  successfully  imitated  only  by  a  number 
of  trial-and-error  experiments.  The  method 
of  reasoning  consists,  as  the  name  implies, 
in  applying  one's  knowledge  to  the  solu- 
tion of  a  new  situation.  One  stops  to  think 
instead  of  experimenting  blindly.  This 
method  is  usually  employed  in  connection 
with  the  other  methods,  and  only  by  the 
most  intelligent  beings. 

When  mankind  endeavors  consciously  to 
teach  his  fellows,  his  purpose  is  to  shorten 
and  render  easier  the  process  of  learning 
by  trial-and-error.  The  simplest  methods 
of  doing  this  consist  in  presenting  a  model 
for  imitation  or  in  giving  instruction  in  the 
method  of  performing  the  act.  The  success 
of  such  methods  is  easily  tested  when  they 
aim  to  instruct  in  some  simple  act  of  skill, 
immediately  and  constantly  useful,  as 
speech,  the  use  of  tools  etc.  When,  how- 
ever, the  aim  is  not  so  immediately  to  be 
realized,  but  consists,  as  with  most  of  the 
school-work  of  to-day,  in  equipping  the 
child  with  knowledge  and  skill  to  be  applied 
by  him  at  a  time  far  distant  and  in  the 
solution  of  problems  the  details  of  which 
can  not  be  foreseen,  the  simpler  methods 
of  teaching  no  longer  suffice.  The  divorce 
between  the  acquisition  of  knowledge  and 
skill  and  the  use  of  them  and  the  wide 
difference  between  the  conditions  under 
which  the  child  first  learns  and  those  in 
which  he  applies  his  learning  demand  the 
utmost  art  of  method  in  order  that  educa- 
tion may  help  life  and  learning  lead  to 
practice.  The  criticisms  of  old-fashioned 
school-method  may  be  summed  up  under 
two  heads.  First,  it  often  fails  to  provide 
the  proper  and  adequate  motive  for  learn- 
ing ^and  relies  _  instead  on  purely  school- 
motives,  like  rivalry,  fear  of  punishment 
«tc.  The  true  motive  is  desire  to  do  some 
work  that  can  not  be  performed  without  the 
knowledge  in  question.  The  teacher,  how- 
ever, finds  it  difficult  or  impossible  to  rouse 
in  the  child  a  living  sense  of  the  value  of 
what  he  is  called  upon  to  learn,  because  it 
is  to  be  used  in  a  later  life  that  the  child 
cannot  realize  very  clearly.  Hence  arti- 
ficial _  motives  > are  used,  and  the  learner 
finds  in  the  entire  school-program  something 
arbitrary  that  he  strives  to  outwit.  The 
second  criticism  is  that  knowledge  is  im- 
parted, learned  and  recited  in  a  set  form 
instead  of  in  a  variety  of  conditions.  The 
result  is  that  the  student  fails  to  use  it  in 


any  other  connection  than  that  in  which 
it  originally  appeared.  Arithmetic  is  used 
to  pass  school-examinations  but  not  to 
solve  actual  business-problems. 

The  reformers  of  method  have  endeavored 
to  meet  the  first  criticism  by  developing 
interest  (q.  v.)  in  the  school-work  and  the 
second  by  such  devices  as  will  lead  the 
learner  to  use  his  knowledge  in  a  variety  of 
conditions.  The  correlation  of  subjects 
(q.  v.},  so  that  each  is  made  to  illuminate 
others,  and  the  inductive  method  represent 
the  most  important  of  these  devices.  The 
inductive  method  rests  on  the  notion  that 
the  mastery  of  general  concepts,  principles 
or  laws  is  the  aim  of  all  instruction.  This 
is  because  only  in  such  generalized  forms 
can  knowledge  be  applied  to  new  conditions. 
But  in  order  to  master  principles  it  is  neces- 
sary for  the  learner  to  start  from  the  con- 
crete facts  upon  which  these  are  based 
and  by  his  own  insight  discern  the  general- 
ization involved  therein.  Only  thus  can  he 
be  relied  upon  to  recognize  the  principle 
when  the  conditions  vary.  Moreover,  he 
must  be  practiced  in  the  application  of 
these  principles.  In  accordance  with  these 
requirements  the  so-called  "formal  steps", 
have  been  evolved  by  Herbart,  Ziller,  Rein 
and  Charles  and  Frank  McMurry.  They 
constitute  what  is  known  as  the  method  of 
the  recitation,  and  may  be  described  as 
follows:  After  the  subject  of  study  for  the 
lesson  has  been  announced,  the  pupils  are 
called  upon  for  what  they  know  concern- 
ing it.  This  constitutes  the  preparation. 
After  it  is  finished  comes  the  presentation. 
Here  whatever  questions  remain  unsettled 
are  attacked.  They  may  be  answered 
either  in  the  form  of  a  lecture  by  the  teacher, 
the  study  of  a  textbook  or,  perhaps  partly 
or  even  wholly,  by  the  original  efforts  of  the 
pupils.  The  latter  method  is  called  the 
method  of  development.  It  may  be  based 
on  direct  observation  of  the  facts  involved, 
as  in  an  excursion,  a  laboratory  experiment 
etc.  Presentation  is  followed  by  compari- 
son, in  which  facts  similar  to  those  studied 
are  recalled  and  compared.  Then  comes 
the  generalization,  in  which  the  principle 
behind  the  entire  class  of  facts  is  deduced. 
Finally,  the  application  insures  that  this 
principle  shall  be  employed  to  explain  new 
cases.  The  entire  treatment  may  require 
several  lesson-periods  and  is  called  a  lesson- 
unit. 

This  method  has  been  attacked  as  not 
providing  for  all  necessary  kinds  of  school- 
work.  It  is  probable,  however,  that  specific 
exercises  like  drill,  review  etc.  are  all  pro- 
vided for,  especially  in  the  step  of  applica- 
tion. Professor  Dewey  suggests  that  the 
motive  by  which  interest  should  be  secured 
comes  through  the  anticipation  of  the  ap- 
plication. To  get  this  motive  and  the  de- 
pendent interest,  his  method  is  to  have  the 
school-room  a  little  society  in  which  living 
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problems  are  being  continually  worked  out. 
For  example,  the  child  learns  to  read  be- 
cause only  thus  can  he  get  certain  informa- 
tion that  he  needs  in  the  group  activity  of 
the  school.  See  APPERCEPTION;  CORRELA- 
TION; ASSOCIATION  OF  IDEAS;  CHILD-STUDY; 
EDUCATION,  MODERN;  INTEREST;  MEMOR- 
IZING; and  MENTAL  DISCIPLINE.  For 
analytic  and  synthetic  methods  consult 
Psychology  for  Teachers.  Consult  The 
Method  of  the  Recitation,  McMurry;  Princi- 
ples of  Teaching,  Thorndike  Seiler;  and  The 
Educative  Process,  Bagley. 

Teak,  the  name  of  Tectona  grandis,  a 
member  of  the  verbena  family.  It  is  a 

forest-tree  of 
India,  and  its 
timber  is 
prized  as  by  far 
the  most  serv- 
iceable of  all 
timbers  for 
ship  -  building. 
The  timber 
resembles  ma- 
hogany, and  is 
more  durable 
;a  n  d  much 
'lighter  than 
oak.  There  also 
is  a  teak  highly 
valued  for  fur- 
niture, exquisite  carved  pieces  being  offered 
for  sale.  The  color  of  the  wood  is  a  dark 
brown. 

Teal,  small  ducks  belonging  to  the  group 
of  river-ducks.  They  are  abundant  in 
Europe,  America  and  most  other  parts  of 
the  world.  There  are  ten  or  fifteen  kinds 
in  the  United  States.  The  two  best-known 
forms  are  the  green-winged  and  the  blue- 
winged  teal.  The  former  is  a  beautiful 
little  duck,  about  14  inches  long,  abundant 
during  migrations  and  one  of  the  best 
ducks  as  food.  It  feeds  on  seeds  of  grass, 
small  acorns,  fallen  grapes,  water-insects, 
small  snails  and  worms.  The  blue-winged 
teal,  with  a  blue  band  across  the  wings, 
is  larger,  being  about  16  inches  long.  It 
is  the  most  numerous  of  the  smaller  ducks 
in  the  eastern  United  States.  West  of  the 
Rocky  Mountains  it  is  replaced  by  the 
cinnamon  teal. 

Tech'  nical  Schools.  This  term  embraces 
all  institutions  whose  object  is  to  prepare 
its  students  directly  for  some  particular 
career  or  vocation  as  opposed  to  those 
giving  a  so-called  liberal  education.  Usually, 
however,  it  is  restricted  to  that  class  of 
schools  especially  devoted  to  the  investiga- 
tion and  teaching  of  industrial  and  mechan- 
ical arts  and  sciences,  as  civil,  mechanical, 
mining,  electrical,  chemical  and  sanitary 
engineering,  architecture,  draughting  etc. 
They  usually  are  institutions  of  college  or 
university  grade,  to  which  the  titles  of 
engineering  schools,  institutes  of  technology, 


polytechnic  institutes  and  schools  of  applied 
science  are  variously  given.  The  great 
majority  confer  only  the  degree  of  bachelor 
of  science  at  the  end  of  the  four  years' 
course  and  the  professional  degrees  of 
C.E.  and  M.E.  only  after  the  completion 
of  at  least  a  year's  graduate  work  in  resi- 
dence and  three  years  of  successful  pro- 
fessional work.  They  have  arisen  almost 
invariably  in  response  to  the  industrial 
demands  of  the  district  in  which  they  were 
founded,  as,  for  instance,  the  Colorado 
School  of  Mines.  They  practically  are  a 
development  of  the  last  half-century.  On 
the  basis  of  control  there  are  three  types 
of  technical  schools  in  the  United  States: 
those  founded  by  private  individuals  and 
relying  for  support  mainly  upon  private 
endowment,  as  Rensselaer  Polytechnic  In- 
stitute of  Troy,  N.  Y.;  those  forming  a 
department  of  some  college  or  university 
(as  the  engineering  departments  of  the 
Universities  of  Michigan,  Pennsylvania  etc.) 
and  usually  sharing  in  the  common  re- 
sources of  the  university  of  which  they 
form  a  part;  and  those  supported  largely 
if  not  entirely  by  state  government  ex- 
pense. The  majority  of  these  are  con- 
nected with  some  university.  Massachusetts 
Institute  of  Technology  at  Boston  perhaps  is 
the  most  famous  technical  school  in  America. 

Teck,  Alexander,  Augustus,  Frederick, 
Prince  of  (1874-),  who  succeeded  the  Duke 
of  Connaught  (q.  r.),  as  Governor-General 
of  Canada,  is  a  brother  of  Queen  Mary  and 
husband  of  Princess  Alice  of  Albany,  grand- 
daughter of  Queen  Victoria.  He  was  educated 
at  Eton  and  Sandhurst,  served  in  Matabele- 
land  in  1896,  and  in  the  Boer  War  (q.  v.),  in 
both  of  which  he  won  the  Queen's  medal. 
He  is  the  third  son  of  the  late  Duke  of  Teck. 

Tecumseh  (te-kum'se),  a  famous  chief  of 
the  Shawnee  Indians,  was  born  near  the 
site  of  Springfield,  O.,  about  1768.  Elsk- 
watawa,  his  brother,  the  prophet,  preached 
against  the  use  of  the  white  man  s  liquor 
and  food,  and  about  1805  Tecumseh  tried 
to  gather  all  the  western  Indians  into  a 
confederacy  against  the  whites.  As  a 
result,  400  gathered  at  Greenville.  In  1811, 
while  the  chief  was  away  urging  the  Semi- 
noles  and  Creeks  to  rebel,  General  Harrison 
marched  on  his  encampment  to  demand 
that  plunder  be  given  up  and  that  the 
warriors  go  back  to  their  tribes.  The 
prophet  decided  to  fight,  but  was  worsted 
and  his  prestige  among  the  Indians  de- 
stroyed in  the  battle  of  Tippecanoe.  On 
the  outbreak  of  the  War  of  1812  Tecumseh 
led  a  large  force  to  the  support  of  the 
British  in  Canada.  He  was  made  a  brig- 
adier-general in  the  English  service,  and 
fought  bravely  in  several  battles.  He  was 
wounded  at  Maguaga  and  also  while  bravely 
defending  a  ford  on  General  Proctors 
retreat  before  General  Harrison.  At  the 
siege  of  Fort  Meigs,  where  he  and  Proctor 
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held  joint  command,  he  saved  the  lives  of 
the  American  prisoners.  At  the  battle  of 
the  Thames  in  Canada  he  believed  he 
would  be  killed.  So  he  laid  aside  his  gen- 
eral's uniform  and  sword,  and,  dressed  as 
an  Indian  warrior,  fought  desperately  till 
he  was  shot  (Oct.  5,  1813).  It  is  believed 
that  he  was  killed  by  Richard  Mentor 
Johnson.  See  Life  by  Benjamin  Drake. 

Teeth  are  structures  derived  from  the 
skin  of  the  mouth,  involving  both  the 
epidermis  and  the  dermis.  Only  those  of 
vertebrated  animals  need  be  considered. 
In  fishes  and  snakes  they  usually  are  sharp 
processes  without  sockets,  arising  from 
bones  of  the  jaws  and  the  mouth-parts. 
In  crocodiles  and  all  mammals  they  are 
located  in  sockets.  The  teeth  always  show 
the  habits  and  food  of  animals,  and,  there- 
fore, are  much  used  by  naturalists  in  classi- 
fication. They  are  of  great  importance  to 
the  students  of  fossil  life,  because  they  are 
usually  well-preserved  on  account  of  their 
hardness.  They  have  been  of  great  service 
in  tracing  the  evolution  of  animal  life 
during  geological  periods.  In  the  herb- 
eating  animals  there  have  been  slow  changes 
in  the  pattern  of  the  crown  of  molar  teeth, 
which  can  be  read  by  students  like 
hieroglyphics.  The  teeth  of  mammals  con- 
tain living  pulp  on  the  inside  provided 
with  nerves  and  blood-vessels;  this  is  sur- 
rounded by  dentine  or  ivory,  a  bony  sub- 
stance produced  from  the  dermis.  The 
dentine  is  covered  above  the  jaws  by 
enamel,  which  is  the  hardest  substance  in 
the  human  body.  The  roots  are  covered 
with  cement,  which  joins  the  enamel  and 
sometimes  extends  into  it.  When  the 
enamel  is  broken  or  worn  through,  the 
much  softer  dentine  is  exposed;  this  decays 
and  leads  to  cavities  in  the  teeth  and  to 
their  destruction,  if  the  cavities  are  not 
cleaned  and  filled.  The  typical  number  of 
teeth  in  mammals  is  44,  22  on  each  jaw, 
and  not  32,  as  most  people  suppose,  be- 
cause the  latter  number  is  found  in  man. 
Teeth  of  mammals  are  divided  into  in- 
cisors or  cutting-teeth,  canines  or  sharp 
tearing-teeth,  premolars  which  appear  earl- 
iest, and  molars  or  grinding-teeth.  There 
usually  are  two  sets  which  appear  in  suc- 
cession, the  milk-teeth  or  temporary  ones 
and  the  permanent  set.  The  teeth  are 
cubject  to  great  modifications.  The  great 
cutting-teeth  of  beavers  and  the  tusks  of 
elephants  are  modified  incisors;  the  tusks 
of  the  walrus  and  those  of  the  wild  boar 
are  enlarged  canines.  The  molars  or  grind- 
ing-teeth  have  a  pattern  on  the  crown  that 
is  characteristic  of  the  different  groups  of 
mammals. 

Tegner  (fengnar'),  Esai'as,  a  popular 
Swedish  poet,  was  born  at  Kyrkerud  in 
1782.  He  was  graduated  and  appointed 
lecturer  on  aesthetics  at  the  University  of 
Lund.  His  poem,  Sweden,  which  appeared 


in  1811,  brought  widespread  popularity. 
Next  year  he  took  charge  of  a  parish,  be- 
sides the  chair  of  Greek  in  the  university, 
and  yet  found  time  to  write,  among  other 
works,  Axel,  a  poetic  romance,  and  his 
epic,  Frithiofs  Saga,  which  at  once  be- 
came the  most  popular  poem  of  Sweden. 
Its  author  was  at  once  made  bishop  of 
Wexio,  sat  in  the  national  legislature  in 
the  chamber  of  the  cleigy,  and  became 
noted  as  a  political  leader  and  speaker. 
When  just  about  to  be  appointed  arch- 
bishop, Tegner  had  an  attack  of  insanity, 
which  he  inherited.  He  recovered  his 
sanity  but  not  his  health,  and  died  in  1846. 
The  Children  of  the  Lord's  Supper  has  been 
finely  translated  into  English  verse  by 
Longfellow. 

Teheran  (te-h'rdn'),  capital  of  Persia, 
stands  70  miles  south  of  the  Caspian  Sea, 
on  a  wide,  stony  plain.  On  the  northeast 
are  the  Elburz  Mountains,  the  highest  peak 
of  which  is  Demavend,  22,000  feet  above 
the  sea.  The  town  is  built  mainly  of  mud- 
houses,  packed  within  a  mud- wall  20  feet 
high  and  four  miles  around.  The  finest 
building  is  the  bazar  of  Taki  Khan.  In 
the  suburbs  are  the  shah's  palace,  called 
the  ark  or  citadel,  and  the  castle  of  the 
kajars,  another  royal  home.  In  1849  a 
polytechnic  school  was  opened  with  Euro- 
pean professors,  introducing  science  and 
the  western  languages.  Carpets,  shoes, 
hats  and  linen  goods  are  manufactured. 
Teheran  was  unimportant  until  made  the 
capital  of  Persia  by  Aga  Mohammed  Khan 
about  1796.  Population  280,000. 

Tehuantepec  (td-wdn'td-pek'),  an  isth- 
mus of  Mexico,  between  the  Bay  of  Cam- 
peche  on  the  Gulf  of  Mexico  and  the  Bay 
of  Tehuantepec  on  the  Pacific  Ocean.  Its 
narrowest  part  is  130  miles  wide.  It  con- 
tains lakes,  lagoons  and  Coatzacoalcos  and 
Tehuantepec  Rivers.  One  of  the  several 
plans  to  join  the  Atlantic  and  Pacific  by  a 
ship-canal  proposed  crossing  this  peninsula, 
in  part  by  deepening  and  widening  Coat- 
zacoalcos River.  The  Mexican  government 
on  Jan.  23,  1907,  opened  its  interoceanic 
railway  (192.42  miles  long)  from  the  mouth 
of  the  Coatzacoalcos  to  the  Pacific  port  of 
Salina  Cruz.  It  saves  10,797  miles  from 
New  York  to  San  Francisco  through  the 
Straits  of  Magellan. 

Tekeli,  Emeric,  Count,  a  celebrated  Hun- 
garian patriot,  was  born  in  Zips,  Hungary, 
in  1656.  His  father  had  taken  part  in  a 
plot  to  free  Hungary,  and  after  his  death 
Tekeli  was  forced  to  flee  to  Poland.  Un- 
able to  get  possession  of  his  estates,  he 
invaded  Hungary,  when  but  22,  at  the 
head  of  20,000  men  furnished  by  the  prince 
of  Transylvania.  He  was  joined  by  crowds 
of  his  dissatisfied  countrymen,  made  in- 
roads into  Austria,  Styria  and  Moravia,  and 
forced  Leopold  I,  the  Austrian  emperor,  to 
make  promises  which  gained  part  of 


TELAUTOGRAPH 


I88z 


TELEGRAPHY,  WIRELESS 


Tekeli's  followers.  But  Tekeli  would  not 
trust  the  emperor  and  refused  to  disarm. 
He  was  supported  by  the  Turks,  who 
crowned  him  king  of  upper  Hungary,  and 
he  took  part  in  the  famous  raid  of  Kara 
Mustapha  into  Austria.  Soon  many  of  his 

¥  artisans  deserted  him,  and  his  friends,  the 
urks,  imprisoned  him,  but  again  in  1690 
he  was  at  the  head  of  a  Turkish  force  with 
which  he  burst  into  Transylvania,  routed 
the  Austrians  and  roused  the  Hungarians 
to  renewed  efforts  for  freedom.  But  sev- 
eral Austrian  victories  over  the  Turks 
forced  them  to  sign  a  treaty  agreeing  no 
longer  to  support  the  Hungarian  rebels. 
As  a  result,  Count  Tekeli  was  driven  from 
the  country  for  whose  deliverance  he  had 
risked  everything,  and  died  at  Constanti- 
nolep  in  1 705.  His  wife  was  a  noted  beauty, 
but  more  noted  for  her  gallant  defense  of  her 
castle  against  an  army  of  Austrians. 

Telau'tograph,  an  ingenious  instrument 
invented  by  Elisha  Gray,  for  reproducing 
autograph-writing,  messages,  drawings  and 
sketches  in  facsimile  and  transmitting  such 
to  places  distant  many  miles  _  apart  by 
means  of  an  electric  motor  driven  by  a 
local  battery.  The  message,  at  the  receiv- 
ing point,  is  written  on  the  sketch  drawn 
by  pencil  on  a  roll  of  paper  drawn  over 
drums,  and  so  arranged  that  they  can  be 
shipped  forward  by  the  operator  at  intervals, 
as  each  line  of  writing  or  drawing  is  finished. 
The  receiving-pen,  which  is  a  small  glass- 
tube  furnished  with  writing-fluid  by  cap- 
illary attraction,  being  controlled  by  the 
current-impulses  from  the  transmitting 
pencil,  it  follows  and  reproduces  all  its 
movements,  which  are  then  electrically 
transmitted. 

Tel'egraph,  an  instrument  for  transmit- 
ting signals  to  a  distance.  Unless  other- 
wise specified  the  word  is  generally  used 
to  mean  the  electric  telegraph,  which  is  the 
only  one  we  shall  here  discuss. 

Electric  signals  appear  to  have  been  first 
transmitted  on  a  commercial  scale  by 
Wheatstone  and  Cooke  in  England  in  1837. 
At  each  end  of  the  "line,"  which  consisted 
of  five  insulated  metallic  wires,  they  placed 
five  galvanometers.  Different  combinations 
of  deflections  to  the  right  and  left  indicated 
different  letters.  (See  GALVANOMETER.) 
Later  a  single  galvanometer  was  used, 
different  combinations  of  deflections  indi- 
cating as  before  different  letters.  About 
the  same  time  S.  F.  B.  Morse  (q.  v.)  in 
America  succeeded  in  perfecting  a  receiver 
in  which  the  signals  could  not  only  be 
seen  and  heard,  but  were  automatically 
recorded.  This  is  the  instrument  which 
was  in  universal  use  in  the  United  States 
until  operators  learned  to  read  the  message 
by  the  click  of  the  instrument.  Accordingly, 
for  ordinary  work  a  telegraph  line  is  pro- 
vided at  each  end  with  a  battery  for  pro- 
ducing an  electric  current,  a  key  for  open- 


ing and  closing  the  circuit  and  a  small 
electromagnet,  with  pivoted  armature,  the 
so-called  sounder  or  receiver.  More  recently 
the  Wheatstone  bridge  has  been  applied  to 
the  telegraph  line  in  such  a  way  that  two 
messages  may  be  sent  over  a  line  in  opposite 
directions  at  the  same  time.  This  is  called 
the  duplex  telegraph.  Edison  has  invented 
a  method  for  sending  two  messages  over 
the  same  line  in  the  same  direction  at  the 
same  time.  This  is  known  as  the  diplex 
telegraph.  By  combining  these  two,  four 
simultaneous  messages  may  be  sent.  This 
system  is  called  the  quadruplex  telegraph. 
Various  plans  have  been  suggested  for  send- 
ing even  more  than  four  messages  at  once. 
This  is  called  the  multiplex  telegraph.  Row- 
land (q.  v.)  perfected  a  system  which  will 
not  only  transmit  six  or  eight  simultaneous 
messages,  but  will  deliver  them  printed  on 
a  typewriter;  and  not  only  so,  but  the 
sending  instrument  of  the  Rowland  tele- 
graph is  merely  the  ordinary  keyboard  of 
a  typewriter.  For  details  concerning  these 
various  systems  and  concerning  the  im- 
portant subject  of  submarine  telegraph,  first 
worked  out  by  Lord  Kelvin,  the  student  is 
referred  to  the  larger  treatises. 

Teleg'raphy,  Wireless,  consists  in  send- 
ing and  receiving  electrical  signals  between 
places  without  the  use  of  connecting  wires. 


TRANSMITTER 

PIG.  I.   (7)  induction  coil;  (G)sparkgap;  (JC) batters 
key;  (A)  vertical  wire;  (£)  ground. 
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Possible  plans  of  wireless  telegraphy  were 
shown  by  experiments  of  John  Trowbridge 
of  Harvard  University,  W.  H.  Preece  of 
the  British  Postal  Telegraph  and  others 
between  1880  and  1890.  These  earlier  at- 
tempts used  the  earth  as  a  conductor  or 
depended  upon  inducing  currents  by  electro- 
magnetic induction  (see  ELECTRICITY)  be- 
tween two  systems  of  wires.  In  1892  Preece 
for  the  British  Lighthouse  Board  used  a 
combination  of  the  induction  and  conduc- 
tion methods  to  reach  islands  six  miles 
and  more  from  the  mainland.  He  con- 
cluded that,  though  communication  across 
space  was  thus  practical  under  certain  con- 
ditions, the  apparatus  was  too  cumbrous 
and  costly  except  for  special  cases. 

The  only  wireless  telegraphy  in  use  now 
is  that  based  on  the  electrical  researches  of 
James  Clerk-Maxwell  and  Heinrich  Hertz, 
and  large  credit  for  developing  this  is  due 
to  Guglielmo  Marconi  (q.  v.).  Marconi's  early 
experiments  in  wireless  telegraphy,  made  in 
1896,  were  supported  by  the  British  postal 
authorities  and  reached  about  ten  miles; 
by  1899  he  had  established  wireless  teleg- 
raphy 30  miles  across  the  English  Channel; 
and  on  Dec.  12,  1901,  a  signal  was  received 
by  wireless  telegraphy  in  Newfoundland 
from  Cornwall,  England,  a  distance  of 
i, 800  miles.  On  Tan.  19,  1903  *  wireless 
message  was  sent  from  President  _oevelt 
to  King  Edward  across  the  Atlantic  be- 
tween Cape  Cod  and  Cornwall. 

Marconi's  system  is  in  all  principles  the 
carrying  out  on  a  large  scale  of  Hertz's 
electric  wave  experiment  of  1887.  Mar- 
coni' s  transmitter  consists  (Fig.  I)  of  an 
induction  coil  I  which  produces  electnc 
sparks  across  an  air  or  oil  gap  G,  between 
two  metal  balls,  when  the  battery  key  K 
is  closed.  When  the  balls,  wires  and  other 
parts,  EGA,  are  of  proper  size  and  shape, 
the  electric  discharge  produces  a  train  of 
electric  waves  which  go  out  in  all  direc- 
tions with  the  velocity  of  light.  These 
electric  waves  pass  through  air,  wood,  dry 
earth  etc.,  that  is,  through  poor  electric  con- 
ductors, as  light  passes  through  glass.  They 
are  reflected  from  metals  and  other  good 
conductors. 

The  receiver  mostly  used  at  the  present 
time  for  detecting  these  electric  waves  is 


COHERER 

FIG.  II.  (T)  exhausted  glass  tube;  (PP)  silver  ter- 
minals separated  by  metal  filings  and  connected  with 
(A  )  vertical  wire  and  (£)  ground. 

the  coherer  invented  by  E.  B.ranly  of  Paris 
in  1890.  It  consists  of  (Fig.  II)  a  glass- 
tube  T  with  two  silver  plugs  PP,  the  plugs 


being  separated  by  a  small  quantity  of 
metal  filings  mostly  nickel  and  silver.  The 
loose  filings  offer  a  high  resistance  to  the 
electric  current,  but  become  a  fairly  good 
conductor  under  the  action  of  an  electric 
wave;  that  is,  they  cohere.  The  silver 
plugs  are  in  a  circuit  with  the  usual  tele- 
graphic receiving  instruments,  (Fig.  Ill)  a 
relay  R,  and  a  sounder  M  (or  a  Morse  ink 
recorder),  and  a  tapper  t,  for  shaking  the 
filings  so  that  the  coherer  may  be  ready 
for  the  next  signal.  Each  train  of  electric 
waves  thus  closes  the  circuit  through  the 
telegraphic  instruments.  The  ordinary 
Morse  alphabet,  made  by  combinations  of 
long  and  short  signals,  is  used.  (See  TELE- 
GRAPH.) 

Marconi's  great  advances  have  been  (i) 
in  showing,  as  part  both  of  transmitter  and 
of  receiver,  a  high  vertical  wire  or  series  of 
wires  using  towers  often  100  feet  or  more 
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FIG.  III.  (T)  coherer;  (A)  vertical  wire;  (E)  ground; 
(/?)  relay;  (M)  sounder  or  recorder;  (<)  tapper. 

high;  (2)  in  increasing  the  sensitiveness  of 
the  coherer  far  beyond  anything  known 
before;  (3)  in  devising  and  using  very 
powerful  discharge-currents. 

A  defect  of  wireless  telegraphy  has  been 
that  all  receiving-stations  within  the  radius 
of  action  of  the  transmitter  receive  the 
electric  signals.  To  overcome  this,  attempts 
have  been  made  to  tune  or  make  syntonic 
the  transmitting  and  receiving  apparatus, 
so  that  receivers  will  respond  only  to 
signals  from  corresponding  transmitters. 
The  method  in  syntonic  telegraphy  is  to 
use  combinations  of  coils  and  condensers 
or  Leyden  jars  with  the  discharge-balls  and 
the  wave-detector,  instead  of  using  the 
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This  is  what  a  wireless  message  would  look  like  if  you  could  see  it.  It  is  a  remarkable 
photograph  and  shows  the  electric  waves  passing  along  a  wire  at  a  station.  They  are 
invisible  to  the  naked  eye. 


ON  the  right  of  the  photograph  of 
the  wireless  message  is  a  picture 
of  Marconi,  the  inventor  of  the  wire- 
less telegraph.  He  says  that  the  elec- 
tric waves  which  carry  wireless  mes- 
sages are  like  the  ripples  which  go 
out  in  all  directions  when  you  drop 
a  pebble  into  the  water.  Sound  is 
also  made  by  waves — different  sounds 
by  waves  of  different  lengths^  The 
waves  sent  out  by  a  wireless  instru- 
ment can  be  received  only  by  an  in- 
strument tuned  .to  waves  of  the  same 
length.  Heat,  light  and  electricity 
are  all  forms  of  wave  motion,  and 
Marconi  says  that  it  will  be  only  a 
step  further  when  we  shall  have 
wireless  light,  heat  and  electric 
power. 


On  the  right  is  shown  one  of  the  earlier  "wireless"  stations.  The  vibrations  of  the 
waves  from  the  sending  instrument  are  carried  up  into  the  air  on  these  wires  and  go 
out  from  them  in  all  directions.  Incoming  waves  are  caught  by  the  wires  and  carried 
down  to  the  receiving  instrument. 


This  is  the  inside  of  a  Marconi  station.    The  wires  shown  in  the  picture  of  the  station 
above  carry  the  messages  down,  where  they  are  received  by  these  instruments. 
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One  of  the  greatest  fields  for  wireless  telegraphy  is  on  shipboard.  Vessels  in  peril 
can  "call"  for  help,  or  instructions  can  be  sent  to  each  vessel  by  the  commanding  officer 
of  a  fleet.  This  picture  shows  cadets  in  our  navy  taking  instructions  in  wireless 
telegraphy. 


Kites  are  used  by  the  signal  corps  of  our 
army  to  carry  wires  up  into  the  air  for 
receiving  and  sending  messages. 


This  is  an  Italian  battleship,  as  you  can 
see  from  the  flag.  The  wires  are  strung 
for  receiving  and  sending  messages. 


Telephone  messages  are  also  sent  without  wires.  The  system  here  illustrated  was 
invented  by  Lee  De  Forest.  The  operator  has  the  receivers  clasped  to  both  ears,  just 
as  in  wireless  telegraphy.  De  Forest  is  also  the  inventor  of  one  of  a  number  of  wireless 
telegraph  systems  now  in  use. 
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simpler  transmitter  and  receiver  of  the 
earlier  experiments.  Many  patents  on  this 
line  have  been  taken  out,  but  no  public 
commercial  test  of  a  syntonic  system  has 
been  satisfactory. 

Another  defect  has  been  the  slowness, 
largely  owing  to  the  necessity  of  tapping 
the  ccherer  each  time.  A  number  of  new 
wave-detectors  have  been  recently  brought 
into  use.  Marconi  has  invented  a  magnetic 
receiver,  a  figure  of  which  is  shown  (Fig. 
IV).  A  steel  ribbon  is  carried  over  wheels 
through  a  coil  which  is  in  the  circuit  AE 
of  the  receiver.  The  magnetic  effect  of  the 
wave  on  the  steel  ribbon  is  read  by  sounds 
in  the  telephone.  The  Italian  naval  appa- 
ratus uses  a  form  of  mercury  coherer;  Fessen- 
den  uses  a  thermal  receiver;  while  an  elec- 
trolytic receiver  is  used  by  another  inventor. 
In  communicating  with  and  between  ships  at 
sea  it  has  proved  invaluable.  Many  of  the 
large  Atlantic  steamships  and  all  warships  are 
equipped  with  wireless  outfits,  and  often  re- 
ceive messages  during  a  large  part  of  their  trip. 
The  United  States  navy  department  maintains 
wireless  stations  at  strategic  points  along  the 
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MAGNETIC    WAVE-DETECTOR 

FIG.  IV.  (R)  steel  ribbon  carried  over  wheels 
fWW)  through  coil  (p)  in  receiving  circuit  (AE); 
(T)  telephone  to  detect  magnetic  effects  made  by 
wave. 

coast. 

The  wireless  telegraph  proved  itself  to  be  of  very  great 
value  in  operations  both  on  land  and  sea  in  the  European 
War.  Although  a  commander's  army  might  cover 
northern  France  and  part  of  Belgium  he  could,  through 
the  use  of  the  wireless  telegraph,  the  telephone  and  the 
aeroplane  (see  "Aeronautics")  know  more  about  the 
movements  of  each  regiment  at  any  moment  than 
Napoleon  could  of  his  whole  army  at  the  Battle  of 
Leipsic.  With  the  advance  of  an  army  telegraph  lines 
are  laid  at  the  rate  of  1  %  miles  an  hour  and  telephone 
communication  is  established  even  faster.  In  com- 
municating orders,  preference  is  given  to  the  telegraph 
and  telephone  owing  to  the  danger  of  information  being 
picked  up  by  the  enemy. 

Wireless  telephony  is  also  in  the  process  of 
development.  The  first  step  in  this  direction 
was  the  production  of  audible  signals,  the  con- 
tinuous or  nearly  continuous  waves  being  cut 
up  into  Morse  signals  by  the  operator's  key  or 
connected  with  a  telephone.  By  employing  a 


microphone  transmitter  at  the  sending  end  to 
vary  the  amplitude  but  not  the  length  of  the 


WIRELESS  TELEGRAPH   STATION   SHOWING 
VERTICAL   WIRES 

waves  and  at  the  receiving  end  an  electrolitic 
receiver,  words  are  transmitted,  thus  producing 
telephonic  communications.  The  whole  sub- 
ject is  interesting,  including  effect  of  sunlight 
on  wave  movements. 

For  the  benefit  of  high  school  boys  who 
know  the  delights  of  operating  wireless  outfits 
it  should  be  stated  that  the  law  now  requires 
every  wireless  operator,  whether  an  amateur 
or  professional,  to  have  a  license  and  a  code 
signature.  The  government  inspectors  are 
very  clever  in  locating  hidden  apparatus.  They 
can  trace  "unlicensed"  waves  to  their  source, 
much  as  the  bee  hunter  locates  the  bee  in  a 
hollow  tree ;  even  where  the  wires  are  not  strung 
over  the  house.  When  what  are  called  "out- 
law waves"  are  reported,  the  inspector  visits 
several  licensed  amateur  stations  and  learns  in 
what  neighborhood  the  waves  are  most  distinct. 
Then  with  a  portable  receiving  set  he  follows 
the  "scent"  and  soon  locates  the  offender. 

Read  Signaling  Through  Space  Without  Wires  by  Sir 
Oliver  Lodge  (q.  v.);  Wireless  Telegraph  Boy,  Trow- 
bridge;  Wireless  Station  at  Silver  Fox  Farm,  TCaler; 
Making  Wireless  Outfits,  Harrison;  Wireless  Telegraphy 
for  Amateurs  and  Students,  St.  John. 

Telem'eter,  an  instrument  for  finding  the 
distance  of  an  inaccessible  object.  In  mili- 
tary circles  this  instrument  is  generally 
called  a  range-finder.  Nearly  all  telemeters 
are  based  upon  one  of  two  general  principles : 
(i)  The  image  of  a  distant  object,  produced 
by  a  lens,  is  geometrically  similar  to  the 
object  itself  and  depends  for  its  size  upon 
the  distance  of  the  object;  (2)  having 
chosen  a  convenient  base-line  of  known 
length,  it  is  possible  by  measuring  the  angle 
between  this  base  and  the  direction  of  the 
distant  object  (first  at  one  end  of  the  base- 
line and  then  at  the  other)  to  compute  the 
distance  of  the  object.  A  great  variety  of 
these  instruments  have  been  invented, 
some  adapted  to  infantry  in  the  field  and 
therefore  compact  and  less  accurate,  others 
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adapted  to  naval  operations  in  which  much 
larger  base-lines  and  hence  much  greater 
accuracy  can  be  obtained. 

A  similar  process  when  employed  by  sur- 
veyors is  called  stadia-measurement. 

Telep'athy,  a  term  used  to  cover  all  cases 
of  impression  received  at  a  distance  without 
the  normal  operation  of  the  recognized 
sense-organs.  It  is  based  on  the  theory  that 
two  minds  can  communicate  independently 
of  the  physical  body.  The  subject  has 
been  so  entangled  with  clairvoyancy  and 
"fake"  forms  of  hypnotism,  that  much  so- 
called  telepathy  is  unscientific.  But  it  has 
been  scientifically  studied  since  1882.  The 
mind  initiating  the  process  is  the  agent, 
and  the  other  mind  the  percipient.  A  com- 
mon form  of  the  experiment  is  for  the  agent 
to  draw  a  geometrical  figure  on  a  card  and 
the  percipient,  who  can  neither  see,  hear, 
taste,  touch  nor  smell  what  is  being  done, 
reproduces  tht  figure.  Prof.  Crookes  sug- 
gests that  the  process  may  be  one  of  trans- 
ference of  intense  thought  by  inconceivably 
minute  and  rapid  ether-waves.  Other  popu- 
lar manifestations  are  the  performances  of 
test-mediums  and  apparitions  of  a  person 
to  some  distant  friend  at  the  time  of  the 
person's  death.  The  verdict  of  science, 
however,  still  is :  "Not  proven." 

Tel'ephone,  an  instrument  for  reproduc- 
ing speech  at  a  distance  from  its  source.  Per- 
haps the  simplest 
solution  of  this 
problem  is  to  con- 
nect two  stretched 
membranes  by  a 
stretched  string. 
The  pulsations  of 
the  human  voice 
near  one  mem- 
Ibrane  will  set  it 
(into  vibration; 
while  the  string 
will  transmit  these 
vibrations  to  the 
second  membrane,  which  by  its  vibrations 
reproduces  the  original  sound  for  a  listening 
ear.  This  is  the  so-called  mechanical  or 
acoustic  telephone;  but  it  is  limited  to  such 
short  distances  —  less  than  a  mile  —  that 
we  shall  not  discuss  it. 

The  first  electric  telephone  was  undoubt- 
edly invented  by  Philip  Reis  in  Germany 
in  1861.  To  him  we  owe  also  the  name. 

Reis'  instrument,  like  all  others  of  this 
class,  consisted  of  three  parts:  one  which 
transmitted  ithe  message;  the  line  or  wire 
over  which  the  message  was  carried;  and  a 
receiver  which  finally  transformed  the 
message  into  sound-waves  for  the  listening 
ear.  His  transmitter  was  very  simple,  being 
merely  a  diaphragm  carrying  a  metallic 
point  which  alternately  made  and  broke 
an  electric  current  when  the  diaphragm 
was  set  in  vibration  by  the  human  voice. 
The  line  was  an  ordinary  metallic  wire. 
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The  receiver  was  an  electromagnet  mounted 
on  a  sounding-box.  As  the  iron  core  of  the 
magnet  was  alternately  magnetized  and 
demagnetized,  it  emitted  a  sound  —  the 
well-known  Page  effect,  discovered  by  Dr. 
Page,  an  American,  in  1837.  In  this  manner 
Reis  was  able  to  transmit  the  proper  pitch 
and  intensity;  but  he  was  totally  unable  to 
convey  the  correct  quality.  (See  ACOUSTICS 
for  the  three  distinguishing  features  of  a 
sound.)  The  proper  method  of  transmitting 
the  true  quality  of  a  note  is  the  joint  dis- 
covery of  the  late  Elisha  Gray  and  of  Gra- 
ham Bell. 

The  essential  point  in  the  solution  —  and, 
therefore,  the  essential  discovery  of  these 
gentlemen  —  is  the  use  of  continuous  electric 
currents  instead  of  the  interrupted  ones  em- 
ployed by  Reis. 

The    instrument    which    Bell    patented 
and  perfected,  in  universal  use  to-day  as 
a  receiver,  consists  of  a  soft-iron  diaphragm, 
held  by  its  periphery,  in  front 
of  an  electromagnet.    When  an 
.electric  current,  even  a  very 
'minute  one,  is  passed  through 
the  coil  of  the  electromagnet, 
the  iron  disk  is  attracted.     If 
the  current  is  a  pulsating  one, 
the  disk  is  set  into  forced  vi- 
bration,  accurately   following 
the  variations  of  the  current. 
In  figure  i  the  diaphragm  is 
shown  at  D  and  the  electro- 
magnet at  A.     The  line  wires 
which  convey  the  message  to 
FIG.  i        the  receiver  are  attached  at  E. 
For  a  transmitter,  a  microphone  of  the  car- 
bon type  is  almost  universally  employed. 
Two  forms  are  in  very  common  use :  one,  the 
Blake  transmitter,  is  made  up  of  a  piece  of 
gas  carbon  resting  against  a  platinum  pin; 
the  other,  devised  by  Henning,  consists  of  a 
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FIG.  a 


layer  of  hard  carbon  granules.  The  accom- 
panying diagram,  figure  2,  shows  at  D  the 
diaphragm  which  is  set  in  vibration  by  the 
human  voice.  Between  the  carbon  blocks, 
B  and  E,  are  placed  the  carbon  granules 
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which  act  as  a  microphone.  See  MICRO- 
PHONE. 

Of  much  practical  value,  owing  to  the 
amount  of  business  transacted  over  telephones 
which  it  is  desirable  to  accurately  record,  is  the 
Edison  (q.  ».)  telescribe;  a  phonograph  (q.  v.) 
attachment  for  telephones,  patented  in  1915. 

Important  improvements  were  introduced 
into  submarine  telephony  by  Professor 
Pupin  of  Columbia  College.  Previously  the 
maximum  working-distance  of  the  tele- 
phone for  under-water  lines  had  been  about 
25  miles.  Dr.  Pupin  has  extended  this  to 
250  miles.  For  Pupin's  account  see  Trans- 
actions of  the  American  Institute  of  Electric 
Engineers,  Vol.  XV  (1899)  and  succeeding 
volumes. 

Tel'ephotog'raphy.  The  photographing  of 
distant  objects  or  of  near  objects  on  an 
enlarged  scale  with  a  camera  provided  with  a 
special  lens  like  the  eye-piece  of  a  telescope. 
Lenses  are  now  made  for  use  in  hand  cameras 
and  are  of  great  value  in  securing  details  of 
distant  objects  that  cannot  be  photographed 
in  any  other  way,  including  animals  which 
cannot  be  approached  closely.  The  light  rays 
are  intercepted  by  a  double  convex  lens  so  as  to 
be  spread  apart  and  caused  to  come  to  a  focus 
beyond  the  point  where  they  would  otherwise 
fall  in  passing  through  the  magnifying  lens. 
The  size  can  be  varied  by  altering  the  distance 
between  the  system  of  lenses.  The  farther  the 
camera  is  extended,  and  the  closer  the  lenses, 
the  larger  is  the  image.  In  the  hand  camera  the 
lenses  are  mounted  so  as  to  allow  great  varia- 
tion in  the  distance  between  them.  One 
camera  of  this  type  is  made  especially  for 
balloon  photography,  another  for  snapshots, 
and  so  on.  Telephotography,  as  the  name 
indicates,  combines  the  principles  of  the  photo- 
graphic camera  and  the  telescope. 

Tel'escope,  an  instrument  for  viewing 
distant  objects,  was  invented,  apparently, 
by  Franz  Lippershey,  a  Dutch  spectacle- 
maker  at  Middelburg,  in  1608.  Shortly 
after  this  date  Galileo  heard  of  Lippershey's 
instrument  and  made  one  for  himself.  With 
this  instrument  he  discovered  four  satellites 
of  Jupiter  and  the  variable  phases  of  Venus, 
thus  completely  establishing  the  heliocen- 
tric views  of  Copernicus.  The  telescope  em- 
ployed by  Galileo  essentially  was  an  opera- 
glass,  consisting  of  a  small  double-concave 
(or  negative)  lens  immediately  in  front  of 
the  eye,  combined  with  a  double-convex 
(or  positive)  lens  at  some  dis  ance  in  front 
of  the  eye.  (See  OPERA-GLASS)  .  But  there 
are  two  reasons  why  the  Galilean  telescope 
is  no  longer  used:  It  has  a  very  limited 
field,  *.  e.,  no  large  extent  of  the  object  can 
be  viewed  with  it  at  one  time.  (2)  One 
cannot  use  a  micrometer  eye-piece  with  it. 
(See  MICROMETER.) 

The  telescope  almost  universally  em- 
ployed in  modern  times  is  the  astronomical 
telescope  made  of  two  converging  lenses,  as 


shown  in  Fig.  i.  Let  it  be  borne  in  mind 
that  the  purpose  of  the  telescope  is  twofold : 
To  gather  a  large  amount  of  light  into  a 
small  bundle  of  rays,  so  that  these  can  all 
enter  the  pupil  of  the  eye  and  thus  make 
any  luminous  point  appear  much  brighter 
than  it  would  to  the  unaided  eye;  (2)  to 
magnify  the  angle  subtended  by  two. 
luminous  points  and  thus  make  them  ap- 
pear farther  apart  than  when  seen  by  the 
naked  eye.  How  the  first  purpose  is  ac- 


FIG.  i 


complished  will  be  evident  from  Fig.  i, 
where  wfl  indicates  the  plane  wave-front 
of  the  light  coming  from  a  distant  star. 
The  effect  of  the  object-lens,  L,  is  to  con- 
vert this  parallel  bundle  of  rays  into  a  conical 
bundle,  having  its  apex  or  focus  at  F.  The 
light  leaving  F  is  collected  by  the  eye- 
lens,  E,  and  converted  again  into  a  par- 
allel beam,  wf4,  which  is  small  enough,  say 
I  of  an  inch,  to  enter  the  pupil  of  the  eye. 
In  this  way  nearly  all  the  light  which  falls 
on  the  objective  is  made  to  enter  the  eye, 
making  the  star  appear  much  brighter 
through  the  telescope  than  without  it. 
How  the  second  purpose  of  the  telescope 
is  accomplished  will  be  clear  from  Fig.  2, 
which  is  the  same  as  Fig.  i,  except  that  it 


shows  light  coming  from  two  distant  stars, 
say  a  double  star.  Each  star  will  send 
a  beam  of  parallel  rays  to  the  objective,  L. 
But  the  two  beams  of  parallel  rays  which 
emerge  from  the  eye-lens  make  a  much  larger 
angle  with  each  other  than  do  the  two 
beams  of  parallel  rays  which  enter  the 
objective.  The  telescope  thus  magnifies 
the  angular  distance  between  two  stars. 
Since  the  human  eye  cannot  distinguish 
two  points  as  separate  unless  they  subtend 
an  angle  of  two  minutes,  the  telescope  en- 
ables us  to  recognize  many  stars  as  double 
when  to  the  naked  eye  they  appear  as  single. 

The  magnifying  power  of  a  telescope  is 
numerically  equal  to  the  ratio  of  the  diam- 
eters of  the  incident  and  emergent  beams. 

The  best  specimens  of  the  astronomical 
telescope  in  existence  are  the  36-inch  glass 
of  Lick  Observatory  and  the  40-inch  glass 
of  Yerkes  Observatory,  both  made  by  the 
late  Alvan  G.  Clark.  On  good  nights  these 
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instruments  permit  the  use  of  a  magnifying 
power  of  from  2,000  to  3,000. 

The  reflecting  telescope  is  little  used  and 
can  therefore  not  be  discussed  within  the 
limits  of  this  article.  Since,  however,  the 
reflector  is  interesting  from  a  historical  point 
of  view,  the  student  will  do  well  to  consult 
chapter  vi.  of  Miss  Clerke's  History  of  As- 
tronomy. 

Teleutospore  (td-lu'to-spor)  (in  plants), 
a  peculiar  asexual  spore  which  is  developed 
by  the  rusts,  which  are  parasitic  fungi. 
Wheat-rust  is  a  common  example.  The 
name  refers  to  the  fact  that  these  spores  are 
the  last  spores  of  the  season  which  appear 
on  the  mycelium.  As  they  must  endure 
through  the  winter,  they  have  very  heavy 
walls  and  hence  they  usually  are  very  dark 
to  completely  black.  Often  they  are  called 
winter-spores.  In  wheat-rust  the  teleuto- 
spores  form  the  so-called  black  rust  which 
appears  on  the  stubble.  See  ^ECIDIOMY- 
CETES. 

Tell,  William,  according  to  Swiss  story, 
was  a  patriot  who  in  the  i4th  century 
rescued  his  native  district  from  the  tyranny 
of  Austria.  Albert  I  of  Austria  was  trying 
to  annex  the  forest-cantons,  and  was  rep- 
resented there  by  his  bailiff,  Gessler,  whose 
rule  was  very  cruel.  Among  other  acts  of 
tyranny  Gessler  placed  the  ducal  hat  of 
Austria  on  top  of  a  long  pole  in  the  market- 
place of  Altdorf ,  and  gave  orders  that  no  one 
should  pass  without  uncovering  his  head. 
Tell  and  his  little  boy  one  day  took  no 
notice  of  the  hat  and  were  dragged  before 
the  bailiff.  Knowing  Tell's  reputation  as 
a  crossbowman,  Gessler  ordered  him  to 
shoot  an  apple  from  his  son's  head,  and 
told  him  that  if  he  missed  it  he  should  die. 
To  the  wonder  of  all,  he  hit  the  apple  with- 
out injuring  the  boy.  But  Gessler  noticed 
a  second  arrow  in  the  bowman's  girdle,  and 
asked  what  he  had  meant  to  do  with  it. 
"To  have  shot  you,  had  I  killed  my  son" 
was  the  answer.  He  was  at  once  seized,  but 
escaped  on  his  way  to  prison,  and  soon  after 
shot  Gessler  through  the  heart.  Then  fol- 
lowed the  great  war  of  the  Swiss  against 
Austria,  lasting  from  1307  to  1499.  Tell 
is  said  to  have  been  drowned  in  1350  while 
trying  to  save  a  friend  during  a  great  flood 
in  Schachen  River.  In  1387  Tell's  chapel 
was  built  in  his  memory.  How  much  of  this 
famous  story  of  Tell  is  true  is  not  known. 
Schiller  used  the  story  in  his  drama  of 
William  Tell. 

Tel'ler,  Henry  Moore,  United  States  sen- 
ator, lawyer  and  Republican  politician,  was 
born  at  Granger,  Allegany  County,  N.  Y., 
May  23,  1830,  and  educated  at  Rushford 
Academy  and  Alfred  University  (LL.D. 
1886).  On  studying  law  and  being  admitted 
to  the  bar,  he  practiced  in  Illinois,  then 
removed  to  Colorado,  where  he  was  elected 
to  the  United  States  senate,  and  was  sec- 
retary of  the  interior  in  President  Arthur's 


cabinet  (1882-5).  Since  1885  he  has  con- 
tinued to  represent  his  state  in  the  United 
States  senate,  but  is  now  politically  a 
Democrat,  having  in  1896  withdrawn  from 
the  national  Republican  convention  at  St. 
Louis  in  that  year  in  consequence  of  the 
financial  plank  in  its  platform  adverse  to 
free  silver. 

Temiskaming,  Lake,  on  upper  Ottawa 
River  (Ontario),  is  attracting  much  atten- 
tion. One  million  acres  of  excellent  arable 
land  have  been  surveyed  and  are  open  for 
settlement.  The  district  is  well  watered  by 
Blanche,  Montreal  and  Wabbi  Rivers  and 
their  tributaries.  Thousands  of  settlers 
have  already  taken  locations.  Temiskam- 
ing Railway  passes  through  the  district. 
It  runs  through  the  rich  silver-deposits  of 
Cobalt,  (q.  v.).  The  town  of  Cobalt  is  on  the 
line.  _  Haileybury,  only  three  miles  distant 
and  situated  on  the  lake,  also  is  on  the  rail- 
way. The  present  terminus  of  the  railway 
(government-owned)  is  Englehart,  138 
miles  from  North  Bay,  on  White  River. 

Tempe  (tem'pe),  Vale  of,  a  narrow  valley 
or  gorge,  about  four  and  a  half  miles  long, 
in  the  northeast  of  Thessaly, .  between 
Mounts  Olympus  and  Ossa.  The  Peneus 
flows  through  it.  The  classic  poets  praise 
it  for  its  matchless  beauty,  and  travelers 
to-day  speak  of  the  wild  grandeur  of  its 
scenery. 

Tem'perance.    See  TOTAL  ABSTINENCE. 

Tem'perature.  The  following  statements 
from  Maxwell's  classical  volume  on  The 
Theory  of  Heat  put  the  matter  as  clearly 
and  concisely  as,  perhaps,  is  possible. 

"Definition  of  Temperature. —  The  tem- 
perature of  a  body  is  its  thermal  state  consid- 
ered with  reference  to  its  power  of  communi- 
cating heat  to  other  bodies. 

Definition  of  Higher  and  Lower  Tem- 
perature.— //,  when  two  bodies  are  placed  in 
thermal  communication,  one  of  the  bodies 
loses  heat  and  the  other  gains  heat,  that  body 
which  gives  out  heat  is  said  to  have  a  higher 
temperature  than  that  which  receives  heat  from 
it. 

Corollary. — //,  when  two  bodies  are  placed 
in  thermal  communication,  neither  of  them 
loses  or  gains  heat,  the  two  bodies  are  said  to 
have  equal  temperatures  or  the  same  tem- 
perature. 

Law  of  Equal  Temperatures. —  Bodies- 
whose  temperatures  are  equal  to  that  of  thi 
same  body  themselves  have  equal  tempera- 
tures." See  THERMOMETER.  . 

Tem'pest,  The,  a  play  by  Shakespeare, 
was  first  acted  in  1610.  It  seems  to  have 
been  written  for  private  performance,  being 
a  third  shorter  than  his  average  plays.  It 
has  been  suggested  that  its  present  form 
is  an  abridgement  by  Beaumont  about  1613, 
for  rendition  at  the  wedding  of  Princess 
Elizabeth,  It  seems  to  be  one  of  Shakes- 
peare's latest  works,  first  printed  in  the 
folio  of  1623.  Its  sources  principally  are 
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books  of  travel.  It  has  no  basis  in  the 
life  of  the  times.  Two  characters,  Caliban 
and  Ariel,  lie  outside  the  bounds  of  human- 
ity. The  drama  represents  an  enchanted 
world  summoned  into  existence  by  the 
magician's  wand  and  ready  to  disappear 
at  his  bidding.  There  is  no  strongly  dra- 
matic situation.  Prospero  is  in  full  con- 
trol; power  and  right,  evenly  paired,  work 
together. 

Tem'plars,  Knights,  a  celebrated  religious 
and  military  order,  founded  at  Jerusalem  in 
the  beginning  of  the  iath  century  by 
Hugues  de  Paganes,  Geoffrey  St.  Omer 
and  seven  other  French  knights  for  the 
protection  of  the  Holy  Sepulchre  and  the 
pilgrims  who  visited  it.  Baldwin  II,  king 
of  Jerusalem,  gave  them  their  first  home; 
and  another  building  was  obtained  from 
the  abbot  of  the  church  and  convent  of  the 
temple,  because  of  which  they  were  called 
Templars.  Each  Templar  was  allowed  three 
horses  and  an  esquire.  They  obeyed  strict 
rules,  and  at  first  were  proud  of  their 
poverty.  When  the  Saracens  captured 
Jerusalem,  the  Templars  spread  over 
Europe;  their  bravery  became  celebrated 
everywhere;  money  and  lands  were  showered 
on  them;  and  members  of  the  greatest 
families  were  proud  to  be  enrolled  in  their 
number.  In  every  country  where  they  were 
they  had  their  governor,  called  the  Master 
of  the  Temple. 

The  Templars  at  first  were  all  laymen 
and  of  noble  birth.  Pope  Alexander  III, 
however,  in  1162,  had  chaplains  taken  into 
the  order,  who  did  not  adopt  the  military 
vows;  and  laymen  not  of  noble  birth  after- 
wards joined  as  serving-brothers,  some 
attending  the  knights  and  some  working  at 
trades  in  the  houses  and  on  the  lands  of 
the  order.  Many  also  joined  merely  to 
gain  the  protection  afforded  them.  As  the 
Templars  grew  in  power,  they  became 
luxurious,  proud  and  independent  of  law 
and  authority.  Philip  IV  of  France  seized 
and  imprisoned  all  the  members  of  the 
order  on  whom  he  could  lay  hand,  con- 
fiscated their  lands,  and  put  many  to  death 
for  alleged  crimes.  The  English  Templars 
were  treated  by  Edward  II  in  much  the 
same  manner,  except  that  their  punishment 
was  confined  to  the  loss  of  their  possessions 
to  the  king.  In  1312  the  order  was  finally 
suppressed  by  the  council  of  Vienne,  the 
greater  part  of  their  property  being  bestowed 
on  the  Knights  of  St.  John. 

The  Templars'  uniform  was  white,  with 
a  red  maltese  cross  on  the  left  shoulder. 
Their  banner  was  white  with  black  stripes, 
and  was  called  beauseant,  the  name  then 
given  to  a  horse  marked  with  black  and 
white.  Beauseant  also  became  their  battle- 
cry.  See  Addison's  History  of  the  Knights 
Templars. 

Tem'ple,  Tex.,  a  city  in  Bell  County,  on 
the  Gulf,  Colo,  and  Santa  F<§  and  the 


Mo.,  Kans.  and  Texas  railways,  35  miles 
southwest  of  Waco  and  about  60  north- 
east of  Austin.  It  has  a  Carnegie  Library, 
and,  besides  its  municipal  buildings,  churches 
and  schools,  also  has  the  King's  Daugh- 
ters' Hospital  and  the  Railroad  Hospital 
of  the  Gulf  Railroad.  Settled  in  1881,  it  was 
incorporated  a  city  in  1884.  Its  indus- 
tries are  many  and  growing;  they  include 
flour  and  cottonseed-oil  mills,  cotton- 
gins  and  compresses,  machine-shops, 
foundries,  bottling-works,  a  cold-storage 
plant  and  a  candy-factory.  It  ships  ex- 
tensively of  live  stock,  besides  fruit,  corn, 
oats  and  cotton.  Population  10,993. 

Temple,  Frederick,  late  Archbishop  of 
Canterbury,  was  born  in  Leukas,  in  the 
Ionian  Isles,  in  1821;  and  died  in  London 
shortly  after  he  had  performed  the  cere- 
money  of  the  coronation  of  Edward  VII. 
He  was  a  distinguished  graduate  of  Balliol 
College,  Oxford.  He  was  successful  in  turn 
as  head  of  the  Knellar  Hall  Training- 
School,  as  inspector  of  schools  and  as  head- 
master of  Rugby.  His  essay  in  Essays 
and  Reviews  was  regarded  by  some  as 
more  liberal  than  orthodox.  In  1869  he 
became  Bishop  of  Exeter,  in  1885  Bishop 
of  London  and  in  1896  Archbishop  of 
Canterbury.  Temple  was  an  orthodox  pre- 
late, a  learned  writer  and  a  man  of  the 
highest  character. 

Temple  of  Karnak,  The  kings  of  the 
new  empire  put  all  their  energy  into  build- 
ing temples  rather  than  palaces.  The  ruins 
of  this  period  are  scattered  about  Thebes 
over  an  area  of  2>£  miles  north  and  south 
east  and  west.  The  most  important 


and  magnificent  group  is  at  Karnak  on 
the  right  side  of  the  Nile.  It  consists  of 
one  principal  temple  and  five  or  six  smaller 
ones  arranged  loosely  about  it,  with  seem- 
ingly little  or  no  regard  for  symmetry. 
All  the  temples  of  this  period  were  very 
similar  in  construction,  having  an  inner 
sanctuary  or  sekos,  a  hall  of  assembly  con- 
taining two  ranges  of  large  columns  in  the 
center  and  one  or  more  rows  of  smaller 
ones  on  the  outer  side  of  the  central  columns. 
Light  was  admitted  over  the  lateral  columns 
(this  is  called  a  hypostyle  hall);  sometimes 
light  was  admitted  over  low  stone-screens 
between  the  columns  of  the  front  row  of 
the  hypostyle;  in  such  a  case  all  columns 
were  of  equal  height.  In  front  was  a  large 
forecourt,  surrounded  by  a  row  of  columns 
at  the  entrance  of  which  was  a  double 
pylon  or  gate,  formed  like  an  oblong, 
truncated  pyramid  with  flaring  cornices, 
masts  and  banners  and  iron  stocks  for 
blazing  torches  in  the  night.  Colossi  of 
seated  figures  hewn  in  stone  usually  deco- 
rated the  front.  The  building  began  with 
the  erection  of  the  sekos  or  sanctuary  which 
was  to  contain  the  shrine  of  the  deity  and 
the  sacred  chamber.  Rooms  for  the  priests 
and  the  performance  of  various  rites  and 
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ceremonies  were  adjoining.  Karnak  is  the 
greatest  and  most  important  of  all  the 
temple-palaces,  for  such  in  reality  they 
were,  being  built  by  the  king  for  the  wor- 
ship of  the  god  and  also  for  royal  cere- 
monies and  festivities.  "The  temple  of 
Karnak  perhaps  is  the  noblest  effort  of 
architectural  magnificence  ever  produced  by 
the  hand  of  man."  (J.  Fergusson.)  Its 
construction  extended  over  2,000  years  and 
was  the  work  of  21  kings.  It  is  1,200 
feet  long  and  about  360  in  width,  the  great 
hypostyle  hall  being  340  ft.  by  170  ft. 
The  sanctuary  or  inner  part  was  originally 
built  by  Osortasen  (i2th  dynasty).  Amen- 
ophis  (the  first  of  the  restored  Ta.ce)  en- 
closed it  in  a  greater  temple  measuring  120 
feet  square.  In  front  of  this  Tnothmes 
built  a  magnificent  hall  backed  by  piers 
and  surrounded  by  colossal  statues.  Back 
of  it  Thothmes  III  erected  a  peculiar  build- 
ing in  comparison  with  the  rest,  140  feet 
long  and  55  feet  wide.  It  consisted  of  two 
rows  of  massive,  square  columns  which  sup- 
ported the  roof  on  the  outer  sides  while 
in  the  center  the  roof  was  raised  and  sup- 
ported by  taller  but  circular  columns  with 
reversed  capitals.  This  is  similar  to  the 
buildings  of  Assyria  but  quite  unlike  Egyp- 
tian ones.  The  progress  of  construction 
was  brought  to  a  standstill  by  the  sun- 
worshippers  in  the  i8th  dynasty,  but  was 
resumed  by  Menephthah  who  started  the 

freat  hall,    "the  masterpiece  of  Thebes." 
t    covered    59,500    square   feet,    and   con- 
tained 150  columns  8  to  10  feet  in  diameter, 
ending  in  a  capital  of  flowering  lotuses  and 
rich  in  colored  design. 

Rhamses  I  of  the  igth  dynasty  built  a 
small  temple  in  front  of  this,  and  the  great 
court  was  added  by  the  kings  of  the  22nd 
dynasty.  The  building  was  now  complete 
as  we  find  the  plan  of  the  whole  in  the 
ruins  of  to-day.  There  were  12  entrances 
to  the  temple,  the  most  important  of  which 
were  the  one  that  opened  to  the  boat- 
landing  on  the  Nile  at  the  northwest  and 
the  great  gate  on  the  south  that  gave 
access  from  the  avenue,  which  was  a  mile 
and  a  half  long  and  lined  on  each  side  with 
sphinxes,  that  connected  with  the  temple 
of  Luxor.  But  this  gate  was  surpassed  in 
grandeur  by  the  former.  From  the  boat- 
landing  on  the  Nile,  a  mile  distant,  an 
imposing  roadway  of  sphinxes  led  to  the 
wall  of  the  great  court,  connected  with  it 
by  a  court  containing  four  obelisks  and 
colossi  of  the  king.  The  entrance  to  this 
was  flanked  by  huge  pylons  of  stone,  180 
feet  high  and  decorated  with  inscriptions, 
flat  designs  and  sculpture  in  flat  and  in 
high^relief.  It  was  painted  with  brilliant 
oriental  colors.  Within  this  a  row  of 
columns  led  to  a  second  pylon  which  formed 
a  gateway  or  entrance  to  the  great  hypostyle 
hall,  and  was  treated  in  the  same  manner 
as  the  former  ones.  Avenues  of  sphinxes 


led  from  similar  gateways  to  the  surround- 
ing temples.  Consult  Jas.  Fergusson :  His- 
tory of  Architecture;  C.  T.  Matthews:  The 
Story  of  Architecture;  and  Perrot  and 
Chipiez :  History  of  Art  in  Ancient  Egypt. 

Temple  of  Luxor,  The,  is  next  in  beauty 
and  importance  to  Karnak  and  is  in  its 
vicinity.  Being  built  very  near  the  Nile  may 
account  for  its  destruction;  yet  it  may  not 
have  been  finished.  It  is  ruined,  and  the 
materials  have  been  carried  away.  The 
utter  disregard  the  Egyptians  had  for 
regularity  and  symmetry  is  plainly  to  be 
seen  in  this  temple.  There  is  a  considerable 
angle  in  the  axis  of  the  whole  structure,  and 
right  angles  in  the  angles  of  the  court- 
yards are  rare.  The  columns  are  irregularly 
spaced,  an  irregularity  which  seems  to  have 
vitiated  their  whole  scheme  of  building. 
It  is  830  feet  long,  has  a  width  varying  from 
too  to  200  feet,  and  is  much  simpler  than 
Karnak,  being  built  by  only  two  kings, 
Amenophis  III  erecting  the  southern  part 
containing  the  sanctuary,  royal  apartments 
etc.,  and  Rhamses  the  Great,  the  northern 
part,  consisting  of  a  large  fore-court  deflect- 
ing from  the  major  axis  of  the  building  and 
facing  the  temple  of  Karnak,  with  which 
it  was  connected.  A  large  hall  adjoining 
this  and  similar  to  the  hypostyle  hall  at 
Karnak  is  attributed  to  the  latter  king. 
The  floor  of  this  hall  is  raised  a  few  feet 
above  that  of  the  court  and  is  reached  by 
a  flight  of  steps.  In  front  of  the  huge 
pylon  at  the  entrance  of  the  great  court 
are  two  colossi  of  Rhamses  the  Great,  and 
two  obelisks  formerly  were  there  also. 

Ten'dril,  an  organ  developed  by  many 
climbing  plants  as  a  holdfast.  Tendrils 
may  be  modified  branches,  leaves  or  parts 
of  leaves.  In  every  case  they  are  very 
sensitive,  and  have  the  power  of  rapid  coil- 
ing or  contraction  when  they  come  in  con- 
tact with  a  support.  In  the  grape-vine, 
when  the  tendrils  reach  a  support,  they  coil 
about  it,  and  growing  unequally  are  thrown 
into  spirals,  thus  drawing  the  vine  toward 
the  support.  Sometimes  a  tendril  has  a 
sucker-like  disk  at  its  tip.  When  the  disk 
becomes  fastened  to  a  support,  the  straight 
tendril  becomes  a  spiral,  and  the  plant  is 
drawn  toward  the  support.  The  stimulus 
which  calls  forth  this  response  of  the  tendril 
is  known  as  the  contact  stimulus. 

Ten'ements.  A  tenement,  properly,  is 
any  house  constructed  for  the  separate 
living  of  more  than  one  family;  but  the 
term  usually  is  applied  only  to  the  poorer 
classes  of  apartment-houses.  In  our  large 
cities  millions  dwell  in  such  houses  under 
dreadful  conditions.  Our  country  is  espe- 
cially liable  to  the  evil,  because  deluged 
with  immigrants  of  a  low  standard  of  living 
and  because  slow  to  interfere  by  laws  with 
the  greed  and  wickedness  of  individuals. 
In  consequence,  while  in  the  rest  of  the 
v^orld  the  densest  population  occurs  in 
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some  parts  of  Bombay,  where  759  Hindus 
crowd  on  a  single  acre,  in  New  York  City, 
in  one  part,  1,000  men,  women  and  chil- 
dren are  herded  on  one  acre.  In  the  worst 
part  of  the  slums  of  London  the  proportion 
is  but  365  to  an  acre.  The  time  to  prevent 
overcrowding  is  when  the  city  is  building, 
and  suburban  lots  can  be  secured  with 
comparative  cheapness.  The  results  of 
such  overcrowding  are  disease,  immorality 
and  loss  of  efficiency,  as  well  as  mere  misery. 
During  1894-1903  there  were  about  500 
cases  of  tuberculosis  from  one  block  occu- 
pied by  4,000  people.  The  history  of  one 
room  shows  that,  shut  out  from  the  healthy 
action  of  light,  it  had  given  the  dreaded 
disease  to  family  after  family.  Four  times 
as  many  children  die  in  these  houses  as 
in  the  average.  In  Berlin  it  was  found  that 
the  death-rate  (1885)  for  families  that  live 
in  one  room  was  163  per  thousand,  but 
for  those  that  have  four  rooms  or  more 
only  5.4  per  thousand.  Families  living 
together  in  one  room  lose  decency,  and 
the  children  are  driven  to  the  streets  on 
*iot  nights  to  escape  the  room.  Children 
»*row  up  with  impaired  vitality  and  im- 
poverished minds. 

The  remedies  for  such  conditions  are, 
first,  wise  land-laws  to  keep  people  from 
crowding  to  the  towns,  advances  of  money 
'.o  intending  farmers  and  educating  boys 
and  girls  to  live  in  the  country;  second,  to 
»mprove  town-buildings  and  improve  the 
means  of  getting  from  the  suburbs  to  the 
places  of  work.  England  has  done  much 
to  cheapen  suburban  travel.  London  has 
spent  over  $10,000,000  to  build  cottages  for 
workmen  and  buy  and  rebuild  badly  built 
districts.  Glasgow  has  rebuilt  over  83  acres, 
and  thereby  reduced  the  death-rate  to  a  fourth 
of  what  it  was.  The  city  has  repaid  itself 
out  of  the  rents,  and  improving  the  public 
health  enriched  the  public  purse.  In 
Berlin  the  laws  are  compelling  landlords 
to  build  decent  houses,  and  make  the  burden 
of  taxation  lightest  on  houses  fit  for  work- 
in  gmen.  In  Belgium  the  fare  on  suburban 
railroads  has  been  reduced  to  360  a  week 
for  a  workman  going  20  miles  each  way, 
daily.  In  Italy  workmen  are  encouraged 
to  build  their  own  houses  by  a  remission 
of  taxes  for  five  years  on  such  houses.  In 
New  York  some  bad  blocks  of  tenements 
have  been  purchased  and  turned  into  parks 
and  playgrounds  and  schools.  Several  laws 
as  to  tenements  have  been  passed  by  the 
state,  and  New  York  City  has  a  special 
department  to  deal  with  tenements.  Follow- 
ing an  English  example,  Alfred  T.  White 
in  1877  Put  up  model  dwellings  for  work- 
ingmen,  and  has  received  7>£%  on  his 
investment.  Other  attempts  of  this  kind 
have  been  made  with  success.  But  the 
immediate  relief  that  would  come  from 
holding  landlords  responsible,  from  proper 
inspection  and  from  swift  correction  of  the 


evils,  such  as  is  secured  in  Berlin,  no  Amer- 
ican city  has  yet  secured.  Consult  Char~ 
ities  and  Commons,  1907,  especially  for 
May  4  and  Sept.  7. 

Ten'erife'.  See  CANARIES. 

Teniers  (ten'yerz),  David,  The  Younger, 
was  born  at  Antwerp  in  1610.  His  father, 
also  a  well-known  painter,  gave  him  his  first 
lessons  in  art.  He  soon  showed  a  genius, 
greater  than  his  father's  but  in  the  same 
line,  as  a  colorist  and  painter  of  the  scenes 
and  incidents  of  ordinary  country-life.  He 
became  the  most  popular  of  Flemish 
painters,  and  was  kept  busy  to  meet  the 
demand  for  his  pictures.  The  governor  of 
the  Spanish  Netherlands  made  him  gentle- 
man of  his  bedchamber,  and  the  king  of 
Spain  set  apart  a  special  gallery  for  his  works. 
In  spite  of  the  number  of  his  paintings  — 
over  1,000  —  they  bring  very  nigh  prices. 
Among  them  are  The  Village  Wedding,  The 
Bagpipe-Player  and  The  Misers.  Teniers 
died  near  Brussels,  April  25,  1690. 

Ten'nessee',  the  third  state  admitted  into 
the  Union  after  the  adoption  of  the  Federal 
constitution.  Its  greatest  length  is  432 
miles,  its  greatest  breadth  109,  and  it  covers 
42,050  square  miles.  It  is  bounded  on  the 
north  by  Kentucky  and  Virginia,  on  the 
east  by  North  Carolina,  on  the  south  by 
Georgia,  Alabama  and  Mississippi  and  on 
the  west  by  the  Mississippi.  Varying 
physical  conditions  divide  Tennessee  into 
sections.  West  Tennessee  reaches  from  the 
Mississippi  to  Tennessee  River;  middle 
Tennessee  stretches  eastward  to  the  middle 
of  the  Cumberland  plateau;  and  eastern 
Tennessee  covers  the  rest  of  the  state. 

Surface  and  Resources.  The  Mississippi 
bottoms,  covering  1,000  square  miles,  are 
bordered  on  the  east  by  a  table-land  cover- 
ing 9,000  square  miles  and  reaching  to  the 
Tennessee  valley.  In  middle  Tennessee, 
beyond  the  river-valley,  lies  the  garden  of 
Tennessee,  a  rich  plain  of  5,450  square  miles, 
like  the  bed  of  a  drained  lake,  surrounded 
by  a  rim  300  feet  high,  filled  with  grain, 
cotton  and  tobacco  fields  and  the  largest 
red-cedar  forests  in  America.  There  are, 
all  told,  27,300  square  miles  of  woodland. 
Eastward  of  the  garden  is  the  great  Cumber- 
land plateau,  1,000  feet  above  the  Tennessee, 
rich  in  coal  and  limestone.  The  coal-field 
covers  4,400  square  miles  of  the  Cumber- 
land plateau.  There  also  are  lead  and  zinc 
mines,  tnarble,  kaolin,  limestone  and  granite 
quarries,  phosphate-rock,  ^  slate,  copper, 
sandstone,  petroleum  and  iron-ores.  The 
eastern  Tennessee  valley  separates  the 
plateau  from  the  Alleghanies,  a  belt  seven  to 
28  miles  wide  including  the  Chilhowe,  Great 
Smoky,  Bald  and  Unaka  ranges.  The  high- 
est peak  is  Clingman's  Dome  (6,660  feet). 
Among  the  Cumberland  Mountains  are 
caverns  many  miles  long,  in  which  are  power- 
ful underground  streams  and  bones  of  extinct 
animals.  Elsewhere  in  Tennessee  aie 
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mysterious  sink-holes,  through  which  the 
waters  drain  into  underground  streams. 
The  chief  rivers  are  the  Tennessee,  which 
twice  crosses  the  state,  the  Cumberland, 
the  Holston,  the  French  Broad  and  the  Big 
Hatchie. 

Occupations.  Agriculture  is  an  important 
industry,  and  a  variety  of  crops  are  pro- 
duced. The  leading  crop  is  corn,  but 
tobacco  also  is  important.  Other  products 
are  wheat,  oats,  potatoes,  sorghum, 
peanuts  and  cotton.  Fruit-trees  and  small 
fruits  are  grown,  and  stock-raising  is  also 
practiced.  The  presence  of  raw  materials 
and  the  abundance  of  coal  render  manu- 
facturing very  important.  The  industries 
include  iron  and  steel  making,  foundry  and 
machine-shop  products,  the  preparation  of 
leather  and  tobacco,  flour  and  lumber  mills 
and  the  manufacture  of  textiles,  cotton- 
seed-oil and  cake  and  clay-products.  Iron 
is  largely  mined,  and  the  pig-iron  product 
is  very  valuable.  Copper  is  quite  exten- 
sively produced,  and  other  lines  of  mining 
are  zinc,  lead,  phosphate-rock,  marble  and 
building-stone. 

Ediication.  In  several  counties  education 
is  compulsory,  and  throughout  the  state  it 
is  illegal  to  give  employment  (in  factory, 
mine  or  workshop)  to  children  under  14. 
Separate  schools  are  maintained  for  white 
and  colored.  The  governor  appoints  a 
board  of  education  and  the  superintendent 
of  public  instruction,  who  also  is  secretary 
of  the  board.  There  are  county  and  city 
superintendents  besides.  There  is  an  en- 
rollment of  521,753  children,  and  more 
than  10,000  teachers  are  employed.  The 
state  maintains  3  normal  schools  and  seven 
private  normals  are  in  operation.  The 
University  of  Tennessee .  at  Knoxville, 
opened  in  1807;  the  University  of  Nashville 
at  Nashville;  Grant  University  at  Chat- 
tanooga; the  University  of  the  South  at 
Sewanee;  Vanderbilt  University  at  Nash- 
ville, endowed  with  $1,000,000  by  Commo- 
dore Vanderbilt;  and  Fisk  University  at 
Nashville,  for  colored  students  are  among 
the  many  colleges  where  higher  education 
is  provided.  The  state  maintains  several 
benevolent  institutions,  and  many  are  pro- 
vided by  private  and  ecclesiastical  charity. 

History.  Probably  De  Soto  was  the  first 
white  man  to  enter  Tennessee.  A  settle- 
ment of  North  Carolinians,  made  in  1754 
was  broken  up  by  the  Indians.  Two  years 
later  Fort  Loudon  was  built  on  the  Tennessee 
30  miles  from  the  site  of  Knoxville.  The 
massacre  of  the  garrison  in  1760  was  fol- 
lowed within  a  year  by  the  defeat  of  the 
Indians  and  a  treaty  allowing  settlements 
to  be  made.  At  first  a  territory  of  North 
Carolina,  the  dissatisfied  frontiersmen  or- 
ganized the  state  of  Franklin,  which  lasted 
from  1785  to  1788,  when  it  was  put  down 
by  North  Carolina.  Tennessee  was  admitted 
as  a  state  in  1796.  The  different  capitals 


have  been  Knoxville,  Kingston,  Murfrees- 
boro  and  Nashville,  the  present  capital. 
The  first  railroad  was  the  Memphis  Railroad, 
chartered  in  1831,  when  there  were  only  50 
miles  in  the  country;  there  are  now  3,815 
miles,  mostly  built  since  the  Civil  War. 
There  are  349  miles  of  electric  lines.  Tenn- 
essee seceded  on  June  8,  1861,  and  was  re- 
admitted in  1866.  Many  of  the  hardest- 
fought  engagements  of  the  war  took  place 
on  Tennessee  soil,  as  at  Forts  Henry  and 
Donelson,  Island  No.  10,  Murfreesboro, 
Chickamauga,  Lookout  Mountain,  Franklin 
and  Nashville.  Population  2,296,316.  See 
J.  B.  Kellebrew's  Resources  of  Tennessee. 

Tennessee,  a  river  of  Tennessee,  is  one  of 
the  largest  branches  of  the  Ohio,  which  it 
enters  at  Paducah,  Ky.  Clinch  and  Holston 
Rivers  rise  in  southwestern  Virginia,  and  in 
eastern  Tennessee  unite  to  form  the  Tennes- 
see. The  river  first  flows  south,  going  300 
miles  in  Alabama,  turns  north,  and  crosses 
Tennessee  and  Kentucky.  It  is  800  miles 
to  the  junction  of  the  two  rivers  at  Kings- 
ton, Tenn.,  but  1,100  miles  to  the  source  of 
the  Holston,  its  longest  branch. 

Tennessee,  University  of,  now  at  Knox- 
ville, was  established  in  1794  as  Blount  Col- 
lege. In  1807  it  became  East  Tennessee 
College,  in  1809  East  Tennessee  University, 
in  1879  the  University  of  Tennessee.  It  is 
connected  with  the  public  schools  and  is 
coeducational.  The  trustees  are  nominated 
by  the  board  of  trustees  and  elected  fof 
life  by  the  legislature,  the  governor,  how- 
ever, the  secretary  and  the  superintendent  of 
schools  being  members  ex  officio.  The  uni- 
versity consists  of  a  college  of  agriculture 
and  of  mechanical  arts  and  of  a  university 
department.  The  college  includes  agricul- 
tural, educational,  engineering,  industrial 
and  literary  departments,  their  courses 
being  substantially  the  same  as  those  in 
other  colleges.  But  the  industrial  depart- 
ment is  for  negroes,  and  is  in  Knoxville  Col- 
lege^ The  university  consists  of  the  aca- 
demic, educational,  legal,  medical  and  dental 
departments,  the  last  two  being  at  Nash- 
ville. Military  science  and  drill  are  parts  of 
the  course,  and  are  required  studies  for  male 
Freshmen  and  Sophomores.  The  agricul- 
tural department  organizes  farmers'  in- 
stitutes, and  the  university  has  a  farm  and 
the  state's  agricultural  experiment-station. 
The  faculty  numbers  157,  the  students  850, 
the  library  26,000  volumes.  The  university 
controls  the  congressional  land-grant  of 
1862  to  Tennessee,  and  its  income  is  about 
$125,000 

Teo'nis,  a  game  of  obscure  origin,  but  cer- 
tainly as  old  as  the  i4th  century,  when  it 
was  played  chiefly  in  France.  At  present 
the  name  is  applied  to  lawn-tennis,  a  modern 
game  that  arose  about  1875.  It  is  played 
with  rackets  and  balls  on  courts  of  asphalt, 
cinder,  grass  or  gravel.  The  court  is  divided 
midway  by  a  net  three  feet  high  at  its  ten- 
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ter  and  three  and  a  half  at  the  posts  that 
support  its  ends.  The  court  is  78  by  27 
feet  in  area  when  two  people  play,  but  78 
feet  long  and  36  wide  when  four  play.  The 
object  is  for  one  player  on  one  side  of  the 
net  to  knock  the  ball  into  the  other  players' 
part  of  the  court  in  such  a  way  that  it  cannot 
be  returned.  The  racket  consists  of  a 
tightly-strung,  flat  net  of  gut;  the  balls,  of 
rubber  thinly  covered  with  white  flannel 
or  felt.  White  lines  are  traced  on  the  court 
to  indicate  the  base-lines,  each  39  feet  from 
the  net;  the  side-lines  78  feet  long,  connect- 
ing the  base-lines;  the  service-lines,  each  21 
feet  from  the  net;  and  the  half-court  line, 
half-way  between  the  side- HP  ^s,  parallel 
to  them  and  dividing  the  space»_>n  each  side 
of  the  net  into  the  right  court  and  the  left 
court.  So  the  whole  court  consists  of  two 
half -courts,  and  these  each  of  a  right  and  a 
left  court.  One  player  takes  the  ball,  stands 
with  one  foot  on  the  base-line,  the  other 
behind,  throws  the  ball  into  the  air  and 
strikes  it  in  order  to  drive  it,  not  into  the 
opposite  court,  but  into  the  court  diagonally 
opposite.  The  other  player  must  hit  it  on 
the  first  bound  and  return  it  into  the  first 
player's  territory.  If  he  does  not,  the 
first  player,  called  the  server,  scores  a  point 
which  is  counted  as  15.  But  if  this  second 

E layer,  called  the  striker-out,  return  the 
all  to  the  server  and  he  fail  to  return  it 
again,  the  striker-out  scores  15.  In  this 
way  the  game  goes  on  under  rules  of  its  own, 
the  second  point  for  either  player  making 
the  score  30,  the  third  40,  and  the  fourth 
winning  the  game,  unless  each  player  has 
scored  40.  In  this  case  the  score  is  called 
deuce,  and  two  points  must  be  consecutively 
scored  for  winning  the  game.  When  either 
player  has  won  six  games  consecutively,  a 
set  has  been  played.  But  if  each  has  won 
five,  the  set  is  deuce  and  two  consecutive 
games  must  now  be  won.  Serving  the  ball 
is  done  by  each  player  in  turn,  but  courts 
are  exchanged  between  them  only  at  the 
end  of  a  set.  Three  or  four  players  play 
essentially  as  do  two. 

Ten'nyson,  Alfred,  an  English  poet,  was 
born  at  Somersby,  Lincolnshire,  Aug.  6,  1809. 
At  Trinity  College,  Cambridge,  where  he 
studied,  he  gained  a  medal  for  a  poem  called 
Timbuctoo.  His  first  publication,  Poems  by 
Two  Brothers,  was  written  in  connection 
with  his  brother  Charles,  and  so  great  an 
authority  as  Coleridge  pronounced  only 
the  poems  marked  C.  T.  to  have  marks 
of  poetical  genius.  A  volume  containing 
The  May-Queen,  Mariana,  A  Dream  of  Fair 
Women  and  The  Lotus-Eaters,  was  followed 
by  another  collection,  which  included  Locks- 
ley  Hall,  Morte  d' Arthur,  St.  Simon  Stylites 
and  Ulysses,  and  from  that  time  Tennyson 
easily  held  his  place  as  the  first  of  modern 
English  poets.  His  great  work,  In  Memo- 
riant,  is  a  series  of  poems  on  death,  immor- 
tality and  kindred  themes,  suggested  by 
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the  loss  of  Arthur  Hallam,  his  friend.     It 
was    first    published    without    Tennyson's 

name  in  1850. 
The  Ode  on  the 
D  eath  of  the 
Duke  of  Wel- 
lington and  The 
Charge  of  the 
Light  Brigade, 
one  of  his  most 
popular  poems, 
were  written  as 
poet-laureate,  a 
position  in 
which  he  suc- 
ceeded Words- 
worth in  No- 
vember, 1850. 
Maud,  pub- 
lished  in  1855, 
was  longer  in 
winning  public  favor  than"  most  of  Ten- 
nyson's work,  but  the  Idyls  of  the  King 
{q.  v.)  met  with  an  enthusiastic  reception. 
The  first  series  consists  of  four  stories  in 
verse :  Enid,  Vivien,  Elains  and  Guinevere, 
to  which  a  second  series  was  added  which 
included  The  Holy  Grail,  Gareth  and  Lynette, 
Pelleas  and  Etarre,  The  Last  Tournament 
and  The  Passing  of  Arthur.  They  are  the 
consummate  form  into  which  one  of  the 
greatest  poets  of  the  igth  century  wrought 
those  Arthurian  legends  which  have  haunted 
English  romance  for  700  years.  Enoch 
Arden  appeared  in  1864  Queen  Mary  in 
1875;  Harold  in  1876;  Becket  in  1884;  and 
Demeter  and  other  Poems  in  1889.  Tennyson 
lived  a  retired  life,  spending  a  large  part  of 
his  time  at  his  place  on  the  Isle  of  Wight. 
He  wrote  carefully,  altering  and  improving 
his  poems,  until  they  attained  the  perfect 
form  in  which  they  were  given  to  the  public. 
He  received  large  sums  of  money  for  his 
later  work,  in  some  instances  being  paid 
as  much  as  $50  a  line.  His  poems  have  been 
translated  into  German  and  Spanish.  In 
1883  he  was  made  a  peer.  He  died  at  Aid- 
worth,  in  Surrey,  England,  Oct.  6,  1892. 
One  of  his  last  poems,  Crossing  the  Bar,  was 
used  in  the  services  at  his  burial  in  the 
poets'  corner  of  Westminster  Abbey.  Con- 
sult Hallam  Tennyson's  Alfred,  Lord  Ten- 
nyson; Stedman's  Victorian  Poets  and_  Fred- 
eric Harrison's  Tennyson,  Ruskin  and  Mill. 
Terence  (ter' ens'),  Publius  Terentius 
Afer,  a  Latin  poet,  was  born  at  Carthage 
about  195  B.  C.  He  was  a  freed  slave,  and 
was  educated  by  his  master,  a  Roman  sena- 
tor. His  first  play,  Andria,  was  brought 
out  in  1 66  B.  C.,  and  was  so  successful  that 
he  had  the  best  young  men  of  Rome  for 
friends.  When  in  Greece  he  translated  108 
of  Menander's  comedies,  and  his  death  is 
commonly  thought  to  have  been  due  to 
grief  at  the  loss  of  his  translations.  He  has 
left  six  comedies:  The  Woman  of  Andros, 
The  Stepmother,  The  Self -Tormentor,  The 
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Eunuch,  The  Brothers  and  Phorntio.  The 
most  popular  is  The  Eunuch.  They  have 
been  translated  into  most  European  lan- 
guages. He  died  in  159  B.  C. 

Terhune  (ter-hun1),  Mary  Virginia,  Amer- 
ican novelist,  familiarly  known  by  her  pen- 
name  of  Marion 
H  ar land,  was 
born  in  Amelia 
County,  Va., 
Dec.  21,  1831. 
Her  maiden 
name  was 
Hawes,  and  in 
1856  she  mar- 
ried the  Rev. 
Edward  Pay- 
son  Terhun  e. 
At  an  early  age 
she  began  to 
write  for  the 
magazines,  con- 
ducting  The 
H ome-M  aker 
and  Babyhood 
and  contributing  to  Wide- Awake  and  St. 
Nicholas.  Subsequently  she  resided  in 
Massachusetts,  but  finally  settled  in  New 
Jersey,  where  she  has  long  been  an  untiring 
and  helpful  writer  on  themes  connected  with 
cooking,  household  management  etc.  Among 
her  works  are  The  Story  of  Mary  Washing- 
ton, Common  Sense  in  the  Household,  Com- 
mon Sense  in  the  Nursery,  The  Cottage 
Kitchen,  Breakfast,  Luncheon  and  Tea, 
Some  Colonial  Homesteads,  Literary  Hearth- 
stones and  Marion  Harland's  Complete  Cook- 
Book. 

Tern,  a  water-bird  with  forked  tail,  re- 
lated to  the  gulls.  These  beautiful  birds, 
usually  with  gray 
and  white  plumage, 
are  common  in  har- 
bors. They  are 
most  graceful  birds, 
and  it  is  to  be  re-i 
gretted  that  of  late' 
years  they  have 
been  killed  in  im- 
mense numbers  for 
trimming  ladies' 
hats.  There  are 
about  50  known 
species  of  t  e  r  n  s. 
They  are  coast- 
birds  rather  than 
open-sea  birds,  like  TERN 

the  gulls.  The  com- 
mon tern  or  sea-swallow  is  abundant  on  the 
Atlantic  coast.  It  is  about  15  inches  long. 
There  are  a  small  black  tern  in  the  inland 
waters  of  North  America  and  a  similar  form 
in  Europe.  See  GULL. 

Ter'ra-Cot'ta,  unglazed,  earthen  ware, 
made  of  clay  and  hardened  by  burning.  It 
generally  is  a  dull  red  or  buff  in  color.  In 
England  the  materials  used  are  clay,  fine 


quartz-sand  and  finely  pulverized,  old  pot- 
tery. It  is  used  for  statues,  fonts,  fountains, 
drain-tiles  and  ornaments  for  houses.  The 
Greeks,  Romans,  Assyrians  and  Babylonians 
used  it,  manufacturing  molds,  statuary, 
vases  and  lamps.  Often  the  articles  were 
ornamented  with  designs  of  men,  animals, 
fruits  or  flowers. 

Terra  del  Fuego.    SeeTiERRA  DEL  FUEGO. 

Ter'rapin,  the  name  broadly  applied  to 
small  turtles  belonging  to  a  family  of  pond- 
turtles  (Emydidce).  It  is  frequently  re- 
stricted to  the  salt-marsh  terrapin  or  dia- 
mond-back turtle  of  the  Atlantic  coast, 
which  is  highly  prized  as  food.  The  region 
whence  the  diamond-back  terrapin  is  chiefly 
taken  is  Maryland,  although  it  is  captured 
from  New  York  to  Texas.  It  is  caught  in 
great  numbers  in  the  summer  and  kept  in 
pens  for  winter.  It  is  about  eight  inches 
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long ;  swims  well ;  and  runs  well  on  land.  The 
red-bellied  terrapin,  ranging  from  New 
York  to  Virginia,  is  often  substituted,  but 
the  flesh  is  of  inferior  quality. 

Terre  Haute  (te^re  hot'),  Ind.,  county- 
seat  of  Vigo  County,  is  upon  the  east  bank 
of  Wabash  River  on  Fort  Harrison  prairie.  It 
is  73  miles  west  of  Indianapolis  and  almost 
equidistant  (175  miles)  from  Cincinnati,  Chi- 
cago, St.  Louis  and  Louisville.  The  town  was 
laid  out  in  1816  and  has  had  a  steady  growth. 
Its  principal  buildings  are  Indiana  Normal 
School,  with  over  12,000  students,  Rose 
Polytechnic  Institute,  St.  Mary's-of-the- Woods, 
for  girls,  and  the  high  school,  with  1,100 
students.  There  are  26  public-school  build- 
ings and  two  commercial  colleges  well  attended. 
There  are  nearly  325  teachers  and  about 
7,500  children  attending  school.  There  are 
48  miles  of  paved  streets  and  25  miles  of 
electric  car-line.  The  streets  are  well-lighted 
by  electricity,  and  many  fine  business  blocks 
and  private  residences  line  the  avenues. 
The  manufacture  of  glass  is  one  of  the  principal 
industries.  The  great  coal-beds  underneath 
the  region  in  which  Terre  Haute  is  located 
furnish  a  quality  of  coal  from  which  producer- 
gas  is  made,  which  is  cheaper  and  better  than 
natural  gas  for  manufacturing  purposes. 
Among  many  other  industries  whose  total  ex- 
ceeds $30,000,000  in  yearly  value,  may  be 
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named  rolling  -  mills,  stamping  -  works,  car- 
shops,  wagon,  tool,  brick  and  tile  works, 
hominy  and  flour  mills  and  several  distilleries. 
The  distilling  plants  are  among  the  largest  in 
the  country.  The  population  of  Terre  Haute 
is  64,000. 

Ter'rell,  Tex.,  an  important  city  of  Kauf- 
man County,  is  32  miles  from  Dallas,  in  a 
fine  agricultural  section.  Among  its  indus- 
tries are  a  cotton-oil  mill,  cotton-gins,  a  cot- 
ton-compress, flouring-mill,  creamery,  grain- 
elevator,  iron  and  brass  foundry,  brick- 
works and  the  shops  of  the  Texas  Midland 
Railroad.  Terrell  has  fine  school-buildings, 
thorough  course  of  study  and  North  Texas 
University  School  (Meth.  Epis.).  It  has 
good  public  buildings  and  several  churches 
and  North  Texas  Hospital  for  the  Insane. 
It  has  all  the  facilities  of  a  modern  city,  the 
service  of  two  railroads  and  a  population  of 
7.050. 

Ter'rier  (Latin  terra,  the  earth;  French, 
terrier,  a  burrow),  a  small,  unsually  shaggy- 
baired  dog,  but  of  many  varieties.  It  is 
kept  and  bred  by  dog-fanciers,  either  as  a 
pet  or  to  kill  rats  and  other  vermin  in  their 
burrows  or  holes  in  the  earth.  The  chief 
breeds  are  the  Skye,  Dandie  Dinmont,  fox 
and  other  Scotch  varieties;  the  English 
bull-terrier,  black  and  tan,  the  Airedale, 
Bedlington,  Welsh  and  Irish  breeds,  be- 
sides the  Boston  terrier  etc.  In  height  the 
terrier  stands  from  eight  to  16  inches  (the 
bairy  Scottish  kinds  being  generally  low  in 
stature),  with  a  weight  from  14  to  24  Ibs. 
or,  in  the  case  of  the  heavy  bull-terrier,  with 
a  weight  of  50  or  more  pounds.  The  Mal- 
tese is  another  variety,  of  the  lap-dogspecies. 
See  among  other  authorities  F.  T.  Barton's 
Terriers,  their  Points  and  Management, 
London,  1907. 

Ter'ry,  Alfred  Howe,   an  American  sol- 
iier   and   general,   was   born   at   Hartford, 
Conn.,     Nov.      10, 
1827,  and  died  at 
New  Haven,  Conn., 
Dec.  1  6,  1890.  After 
studying  and  prac- 
ticing  law   he   be- 
came colonel  of  a 
militia  regiment  in 
Connecticut,     and 
on  the  outbreak  of 
the  Civil   War  his 
.regiment  was  mus- 
itered  into  the  Uni- 
I  ted   States   service 
and    took    part    in 


Terry  was  present  at  the  capture  of  Port 
Royal,  at  the  siege  of  Fort  Pulaski  and  in 
the  operations  against  Charleston.  He  was 
promoted  to  brigadier-gep°ral,  shared  in  the 
capture  of  Fort  Wagner,  and  acted  in  Vir- 
ginia in  1864  as  division  and  corps  com- 
mander. He  served  at  Drury's  Bluff,  at 


Bermuda  Hundred,  at  the  siege  of  Peters- 
burg, but  his  chief  achievement  as  a  soldier 
was  his  assault  and  capture  of  Fort  Fisher 
(Jan.  15,  1865).  After  this  he  served  under 
Sherman  as  corps-commander,  and  was  at 
the  capture  of  Wilmington.  He  was  bre- 
yetted  major-general  in  the  regular  army 
in  1865,  and  commanded  the  departments 
of  Dakota  and  the  south,  and  was  in  charge 
of  successful  expeditions  against  Sitting 
Bull  and  the  Sioux. 

Terry,  Ellen  (Alice)  [Mrs.  E.  A.  War- 
dell],  an  English  actress,  was  born  at  Cov- 
entry, Feb.  27, 
1848,  and  made  her 
first  appearance 
on  the  stage  with 
Charles  K  e  a  n's 
Shakespearian  re- 
vivals, in  1858,  in 
The  Winter's  Tale 
and  as  Prince  Ar- 
thur in  King  John. 
She  subsequently 
joined  a  Bristol 
company,  of  which 
Mrs.  Kendal  was  a 
member,  and  ap- 
peared in  London 
m  1863  as  Gertrude 

ELLEN  TERRY  in  The  Little  Treas- 

ure,   as    Hero    in 

Much  Ado  About  Nothing  and  as  Mary  Mer- 
edith in  Our  A  merican  Cousin.  After  her  mar- 
riage she  retired  from  the  stage  for  a  while, 
but  in  1867  reappeared,  and  later  joined 
Mr.  and  Mrs.  Bancroft's  company,  acting 
the  part  of  Portia  and  touring  with  Sir 
Henry  Irving  as  leading  lady  of  his  troupe. 
Her  impersonations  include  Viola  in  Twelfth 
Night,  Ruth  Meadows  in  Eugene  Aram,  Hen- 
rietta Maria  in  Charles  T,  Marguerite  in  W.  G. 
Will's  play  of  Faust,  Rosamond  in  Becket, 
Lucy  Ashton  in  Ravenswood,  Lady  Macbeth 
in  Shakespeare's  tragedy  of  Macbeth  and 
others  yet.  In  her  repeated  American  tours 
she  has  won  deserved  praise,  and  is  a  wel- 
come favorite  of  the  modern  stage. 

Tes'la,  Nikola,  electrician,  physicist  and 
inventor,  was  bom  in  Austria-Hungary  in 
1857,  and  studied 
at  the  polytechnic 
school  at  Gratz, 
the  c  a  pi  t  a  1  of 
Styria.  For  a  time 
he  was  in  the  gov- 
ernment telegraph 
engineering  service, 
and  in  1881  was 
employed  at  Paris 
in  one  of  the  large 
electric  lighting 
companies  of  that 
city.  In  these  em- 
ployments he  de- 
voted himself  to 
experiments  in  NIKOLA  TESLA 
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electricity  and  magnetism.  On  coming  to 
the  United  States  in  1884,  he  for  a  time  was 
in  the  Edison  works  at  Orange,  N.  J.,  but 
afterwards  became  electrician  in  the  Tesla 
Electric- Light  Company,  and  established  a 
laboratory  at  New  York  for  independent 
research.  He  is  the  inventor  of  the  modern 
principle  of  the  rotary  magnetic  field  em- 
bodied in  the  apparatus  used  in  the  trans- 
mission of  power  from  Niagara  Falls; 
of  new  forms  of  dynamos,  trans- 
formers, ^induction-coils,  condens- 
ers, arc  and  incandescent  lamps; 
and  of  the  oscillator  combining 
steam  engine  and  dynamo.  His 
researches  in  electrical  oscillation 
have  created  a  new  field  of  elec- 
trical investigation;  while  he  has 
made  many  startling  innovations 
and  inventions  in  using  currents  of 
high  tension.  He  continues  to  re- 
side in  New  York. 

Tes'ta,  the  seed-coat,  which  usu- 
ally is  hard  and  bony.  The  testa  is 
developed  by  the  tissue  of  the  in- 
tegument of  the  ovule.  Sometimes 
it  develops  into  two  very  distinct 
layers,  an  outer  fleshy  layer  and 
an  inner  hard  one.  Often  it  is  va- 
riously marked  and  sculptured  on 
the  surface,  enabling  one  torecog- 
oize  the  plant  from  which  it  has 
come.  In  fact,  th«  color  and  mark- 
ings of  the  testa  are  very  important 
guides  in  the  classification  of  many  plants. 
It  is  the  testa  also  which  develops  the 
various  tufts  of  hairs  and  wings,  which  are 
often  found  on  seeds  and  aid  their  dispersal 
by  the  wind.  It  sometimes  develops  hooks 
and  spines,  as  grappling  appendages,  to  aid 
in  dispersal  by  animals. 

Test'ing-Machine,  a  machine  for  testing 
materials.  Testing-machines  are  arranged 
so  as  to  apply  measured  forces  to  a  sample 
of  the  material  and  to  ob- 
serve the  corresponding  de- 
formation or  breaking  of 
the  sample.  The  common 
tests  are  stretching,  crush- 
ing, bending  and  tension. 
It  is  usual  to  apply  the  force 
either  by  a  system  of  levers 
or  by  means  of  a  hydrau1ic 
press  The  forces  are  usu- 
ally measured  by  a  scale- 
beam.  When  large  samples 
are  to  be  tested,  as  long, 
heavy  beams,  the  machine 
roust  be  very  large.  The 
largest  and  finest  testing- 
machine  ever  constructed  is 
that  at  the  Watertown 
arsenal,  belonging  to  the  United  States 
government.  It  can  exert  a  force  of  450 
tons,  and  yet  it  is  extremely  sensitive. 
At  the  time  of  its  trial  a  rod  of  iron  five 
inches  in  diameter  was  broken  with  a  meas- 


ured force  of  722,000  pounds  and  immedi- 
ately afterward  a  horse-hair  was  broken 
with  a  measured  force  of  one  pound.  For 
loads  of  200  pounds  it  is  sensitive  to  less 
than  one  two-millionth  of  the  whole.  Test- 
ing-machines have  so  many  special  forms 
and  appliances  that  special  treatises  must 
be  consulted  for  details.  See  Unwin's  Mate- 
rials of  Construction. 


AN   AMERICAN  TESTING-MACHINE 

Tetrad  (tet'rad)  (in  plants).  In  most  of 
the  higher  plants  each  mother-cell  organizes 
four  asexual  spores  within  itself.  This 
group  of  four  is  called  a  tetrad.  These  four 
sister-spores  cling  together  for  a  time,  and 
sometimes  always,  but  generally  they  soon 
separate  from  one  another.  For  example, 
if  a  very  young  anther  be  sectioned  and  exam- 
ined under  the  microscope,  each  spore-bearing 
cell  (mother-cell)  within  it  will  be  seen  to  con- 


A  MOTHER-CELL  ORGANIZING  FOUR  SPORES  WITHIN  ITSELF 
(A  TETRAD). 

tain  iust  four  forming  pollen-grains.  This 
tetrad  formation  of  asexual  spores  is  almost 
without  exception  rrom  mosses  to  seed-plants. 
Tet'raspore  (in plants),  the  asexual  spore 
of  red  algae.  It  is  so  named  because;  each 
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sporangium  produces  just  four  spores.  See 
RHODOPHYCE^E. 

Teu'tones,  a  tribe  of  ancient  Germany 
living  on  the  Baltic  Sea.  They  were  a 
powerful  tribe,  and  with  their  neighbors, 
the  Cimbri,  invaded  the  Roman  republic 
near  the  close  of  the  2d  century  B.  C.,  and 
were  almost  destroyed  by  Marius  (102  B.  C.) 
The  name  is  now  given  to  all  ancient  Ger- 
man races. 

Tex'arkan'a,  Ark.,  and  Tex.,  two  neigh- 
boring cities  on  the  boundary  between  Arkan- 
sas and  Texas,  one  in  Bowie  County,  Tex., 
the  other  in  Millie  County,  Ark.,  on  the 
Texas  and  Pacific;  St.  Louis,  Iron  Mt.  and 
Southern;  Kans.  City,  Pittsburg  and  Gulf; 
and  St.  Louis  Southwestern  railways,  64 
miles  north  northwest  of  Shreveport,  La., 
and  145  southwest  of  Little  Rock,  Ark.  The 
two  cities,  though  adjoining  and  on  the 
same  railroads,  have  distinct  municipal 
governments,  and  each  has  a  large  trade 
in  cotton,  cottonseed-oil,  sewer-piping  and 
lumber.  The  industrial  plants  of  the  com- 
bined cities  embrace  railway-shops,  furni- 
ture and  pottery  works  and  lumber-mills. 
The  local  post-office  is  on  the  state  line  be- 
tween the  two  towns,  while  there  are  two 
city-halls  and  public  offices,  and  each  has 
its  own  school  organizations.  Combined 
population  i5>4°5- 

Tex'as,  the  largest  state  in  the  Union,  is 
four  times  as  large  as  New  England,  larger 
than  France,  Germany  or  Austria,  and 
equal  to  six  New  Yorks  or  seven  Chios.  Its 
greatest  length  is  825  miles;  its  greatest 
breadth  740:  and  its  area  265,  780  square 
miles.  If  the  whole  population  of  the 
American  republic  were  to  be  carried  to 
Texas,  it  would  be  no  more  densely  settled 
than  Massachusetts  is  now.  Population 
4,472,494. 

Topography.  The  coast  is  375  miles  long, 
in  the  shape  of  a  crescent,  fronted  by  lines 
of  long  islands  of  white  sand,  with  the  Gulf 
of  Mexico  on  one  side  and  deep  and  navi- 
gable bayous  and  lagoons  on  the  other, 
reaching  up  among  the  cotton  and  sugar 
plantations.  There  are  only  four  harbors 
with  lighthouses  in  this  long  stretch  of 
coast;  the  United  States  government  has 
spent  many  millions  in  building  jetties  at 
Galveston,  Sabine  Pass,  Aransas  Pass  and 
other  places.  In  the  southwest  Padre 
Island  runs  northward  from  the  mouth  of 
the  Rio  Grande  for  100  miles;  and  inside 
it  (between  Padre  Island  and  the  Texas 
coast)  is  Laguna  de  Madre,  go  miles  long 
and  eight  wide.  This  lagoon  is  so  salt  that 
fish  die  on  entering  it,  and  on  its  shores  lie 
the  deposits  which  furnish  most  of  the  salt 
used  in  Texas.  Most  of  the  Texan  rivers 
fall  into  the  Gulf  of  Mexico,  among 
them  the  Rio  Grande,  Brazos,  Colorado, 
Sabine,  Trinity,  Nueces,  San  Antonio  and 
Guadalupe.  Three  rivers  form  parts  of  the 
state's  boundary — the  Rio  Grande,  Red 


and  Sabine.  The  main  branch  of  the  Rio 
Grande  is  the  Pecos.  Between  the  Rio 
Pecos  and  the  Rio  Grande  are  the  Guada- 
lupe, Charrote  and  other  mountains,  in 
whose  valleys  the  rivers  die  and  vanish  and 
the  bitter  salt-lakes  are  the  only  water. 

Resources.  The  resources  are  numerous, 
and  vary  in  the  different  sections.  Inland 
from  the  coastal  plains  stretch  the  midlands, 
some  200  miles  wide.  The  region  called 
eastern  Texas,  from  96°  W.  to  Louisiana, 
covers  50,000  miles,  with  great  forests  of  pine, 
oak,  cypress,  magnolia  etc.  The  rich  black 
prairies  reach  from  Laredo  to  Denison,  a 
belt  from  30  to  60  miles  wide.  Western 
Texas  lies  between  Colorado  and  Nueces 
Rivers,  a  bare  rolling-prairie  of  50,000 
square  miles,  mainly  occupied  by  cattle  and 
sheep  ranches.  Much  like  it  is  southwestern 
Texas,  a  tract  of  30,000  square  miles,  be- 
tween the  Nueces,  the  Rio  Grande  and  the 
Rio  Pecos.  The  Pan-Handle  lies  between 
Oklahoma  and  New  Mexico,  mainly  north 
of  Prairie-Dog-Town  River,  with  27,000 
square  miles  of  land.  It  is  a  plain 
from  2,500  to  4,000  feet  high,  with  some 
good  soil  but  little  water.  The  staked  plain, 
which  enters  from  New  Mexico,  is  a  water- 
less, grassy  table-land.  There  are  famous 
gold  and  silver  mines  beyond  the  Pecos. 
The  deposits  of  building-stone  contain  mar- 
ble, granite,  soapstone  and  limestone.  Coal, 
copper,  salt,  gypsum,  lignite,  cinnabar,  sul- 
phur, iron  and  asphalt  are  found.  Mineral 
springs  exist  in  several  sections,  those  of 
Mineral  Wells  and  Sulphur  Texas  being  best 
known  at  present.  The  state  has  excellent 
oyster  and  other  fisheries,  and  petroleum 
and  natural  gas  are  found. 

Occupations.  Much  iron-ore  is  mined  in 
eastern  Texas,  and  the  coal-mines  of  the 
state,  though  not  extensively  operated, 
yield  over  1,000,000  tons  annually.  Salt, 
silver  and  gold  are  also  mined,  and  yellow- 
pine  lumber  is  cut  from  the  eastern  forests, 
as  well  as  ash,  gum,  oak  etc.  Building- 
stone  and  cinnabar  are  quarried,  and  petro- 
leum produced  to  the  extent  of  12,567,897 
bbls.  annually.  Farming  and  ranching 
occupy  many  of  the  people,  and  beef,  cotton, 
wool,  cotton-seed,  hides,  corn,  oats,  wheat, 
sugar,  rice,  tobacco,  vegetables  and  _  fruits 
are  grown.  Texas  leads  all  states  in  the 
production  of  cotton,  and  as  a  rice-producer 
is  second  only  to  Louisiana.  There  is  a  great 
livestock  industry,  including  cattle,  horses, 
mules  and  swine.  The  wool-clip  is  very 
valuable.  Manufactures  are  young,  but 
there  are  over  5,000  specified  manufacturing 
establishments.  These  include  flour,  cotton- 
seed-oil and  cake,  meat-packing,  oil-refining, 
cigar  and  tobacco  factories,  clay-products, 
foundry  and  machine  work,  rice-cleaning, 
brewing,  saddlery  and  railway-cars. 

Education.  The  Texas  school-fund  is 
worth  $83,000,000,  and  nearly  900,000 
children  attend  the  public  schools  and 
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16,146  teachers  were  employed.  There  are 
many  high  schools  and  academies  and 
several  colleges,  the  most  important  being 
the  University  of  Texas  at  Austin,  which 
has  an  endowment  of  $5,000,000;  Henry 
College  at  Campbell;  Fort  Worth  University 
(M.  E.)  at  Fort  Worth;  Ft.  Worth  Poly- 
technic (M.  E.  So.);  Baylor  University  at 
Waco,  founded  by  the  Baptists  in  1845; 
St.  Edwards'  College  (R.  C.)  at  Austin;  and 
the  Agricultural  and  Mechanical  College  of 
Texas  at  Bryan,  endowed  by  the  United 
States  government.  The  state  has  four 
public  normals  for  white  people  and  Prairie 
View  State  College  (normal  and  industrial) 
for  colored  citizens.  Separate  schools  are 
maintained  for  the  races,  and  educational 
affairs  are  under  the  supervision  of  a  state 
board  of  education,  a  state  superintendent 
and  county  superintendents. 

Charities.  There  are  three  state  schools 
for  the  deaf  or  blind,  three  insane  asylums, 
a  state  orphan's  home,  an  epileptic  colony 
and  a  Confederate  Soldier's  Home.  The 
state's  penitentiaries  are  at  Rusk  and 
Huntsville ;  a  reformatory  for  boys  at  Gates- 
ville. 

Irrigation.  Irrigation  in  some  sections  of 
the  arid  portions  of  the  state  is  a  very  old 
agricultural  aid.  The  valley  of  the  Rio 
Grande  has  many  canals  for  this  purpose 
that  have  remained  almost  unchanged  to 
this  day.  Since  1900  large  canal- systems 
take  water  from  the  Brazos,  Trinity,  Col- 
orado, Guadalupe  and  other  streams  to  the 
rice-fields  of  southern  Texas.  Numerous 
small  farms  are  irrigated  from  surface- 
wells,  and  the  irrigation-systems  of  Colorado 
and  Brazos  Rivers  are  worthy  of  mention. 
Orchard-fruits,  small  fruits,  grain  and 
forage-crops  have  been  satisfactorily  pro- 
duced in  these  localities.  The  soil  where- 
ever  irrigated  yields  abundantly,  and  is 
adapted  in  different  sections  either  to  agri- 
cultural or  subtropical  products.  (See 
IRRIGATION.) 

Government  and  Cities.  The  governor  and 
other  officers  are  chosen  every  two  years; 
the  legislature  is  made  up  of  the  senate  and 
house  of  representatives.  The  state  capitol 
building  at  Austin  is  the  largest  one  in 
the  Union.  The  land-office  still  controls 
5,000,000  acres  of  public  lands.  Texas  has 
14,281  miles  of  railway  and  624  miles  of 
electric  lines.  The  chief  cities  of  the  state, 
named  in  order  of  population  are  San  Antonio, 
Dallas,  Houston,  Fort  Worth,  Galveston  and 
Austin.  Galveston,  the  chief  seaport,  was 
visited  by  "a  most  destructive  hurricane  on 
Sept.  8,  1900.  The  loss  of  life  entailed  by 
the  hurricane  was  close  upon  3,000,  while 
property  to  the  value  of  about  $25,000,000 
was  destroyed. 

History.  The  Spaniards  explored  Texas 
at  a  very  early  date.  La  Salle  in  1685 
founded  Fort  St.  Louis  on  Lavaca  River. 
But  sickness  and  the  Indian  tomahawk 


blotted  out  the  settlement,  and  the  country 
was  claimed  and  held  by  the  Spaniards,  who 
founded  the  missions  of  Dolores,  San  An- 
tonio and  San  Agostino.  Indian  raids  and 
rebellions,  followed  by  massacres,  made 
Texas  a  desert,  and  to  people  it  Mexico  in- 
vited American  colonists  in  1820,  and 
within  a  few  years  20,000  had  settled  there. 
Many  annoynig  acts  by  the  officials  of 
Coahuila,  of  which  Texas  was  a  part,  re- 
sulted in  the  Americans  sending  General 
Austin  to  ask  that  Texas  be  admitted  as 
a  state  of  the  Mexican  Union.  He  was 
thrown  into  prison,  and  troops  sent  to 
Texas.  In  1835  the  Texans  rose  en  masse, 
drove  out  the  Mexicans  after  hard  fighting, 
and  proclaimed  a  republic.  The  cruel 
massacre  of  the  garrison  of  the  Alamo 
(q.  v.)  by  President  Santa  Anna  was  followed 
by  his  overwhelming  defeat  at  San  Jacinto 
by  General  Houston.  The  independence  of 
Texas  was  acknowledged  by  the  United 
States  in  1839.  In  1845  ft  was  annexed  to 
the  American  Union.  At  once  a  dispute 
with  Mexico  arose  over  the  southern 
boundary,  Mexico  claiming  to  the  Nueces, 
the  United  States  to  the  Rio  Grande.  The 
result  of  the  Mexican  War  fixed  the  southern 
boundary  of  the  United  States  at  the  Rio 
Grande,  and  the  sale  by  Texas  to  the 
United  States  of  lands  to  the  north  and 
west  for  $10,000,000  settled  the  detail 
of  the  state's  boundary  as  it  is  to-day.  It 
was  also  given  the  right  to  divide  into  five 
states,  if  its  future  growth  should  require 
it.  The  state  seceded  in  February,  1861, 
and  was  readmitted  to  the  Union  in  1870. 
The  name  of  Texas  means  Friends  and  was 
that  of  the  Indians  first  living  there,  whom 
the  Spaniards  called  Tejas  or  Tecas.  The 
nickname  of  The  Lone  Star  State  comes 
from  the  flag  of  the  republic  of  Texas,  a 
white  ground  with  an  azure  star.  See  Ban- 
croft's History  of  Texas. 

Texas,  University  _of,  is  at  Austin,  but 
its  medical  departmenTis  at.  Galveston.  In 
1839  the  Texan  republic  took  the  first  step 
to  establishing  this  university,  in  1858  the 
legislature  of  the  state  provided  for  organiz- 
ing it,  and  in  1876  the  constitution  appro- 
priated 1,000,000  acres  to  it.  Incorpora- 
tion came  in  1881,  and  it  opened  in  1883, 
when  1,000,000  acres  more  were  given.  It 
is  the  crown  of  the  Texan  school-system,  and 
is  coeducational.  It  is  governed  by  re- 
gents appointed  by  the  governor,  two  every 
two  years,  for  terms  of  eight  years,  the  state 
senate  confirming  the  nominations.  It  in- 
cludes the  departments  of  literature,  science 
and  arts;  engineering;  law;  medicine  (in- 
cluding a  pharmaceutical  school) ;  and  sum- 
mer-schools. It  has  also  had  charge  of  the 
Texan  mineral  survey  since  1901.  The 
faculty  numbers  140,  the  students  2,290, 
the  library  60,000  volumes.  The  pro- 
ductive funds  amount  to  $2,000,000,  and 
the  annual  income  is  about  $280,000. 
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THACKERAY 


Thack'eray,  William  Makepeace,  a  great 
novelist  of  England,  was  born  at  Calcutta, 
India,  in  1811. 
His  father  was  in 
the  civil  service 
of  the  East  India 
Company,  and  dy- 
ing young  left  his 
son  a  fortune  of 
$100,000.  When 
William  was 
seven,  he  was 
i  sent  to  England 
i  and  placed  in  the 
noted  Charter- 
house School,  of- 
te*n  mentioned  in 
his  books.  He 
next  went  to 
Cambridge,  and 
in  183 1  was  at  Weimar,  where  he  saw  Goethe. 
His  ambition  was  to  become  an  artist,  and 
he  traveled  over  most  of  Europe,  studying 
at  Paris  and  at  Rome.  His  drawings  were 
quaint,  picturesque  and  truthful;  his  art  may 
be  seen  in  the  illustrations  of  his  novels, 
which,  as  he  expressed  it,  were  "illuminated 
by  the  author's  own  candles."  But  his  suc- 
cess in  this  line  did  not  satisfy  him  and  he 
tried  his  hand  at  writing,  much  to  the  de- 
light of  readers  then  and  now.  He  first 
wrote  for  Fraser's  Magazine,  in  which  ap- 

Ssared  The  Great  Hoggarty  Diamond  and 
arry  Lyndon.  Most  of  his  capital  had 
been  spent  in  foreign  travel  and  losing  in- 
vestments; he  now  adopted  literature  as  a 
profession.  His  Snob  Papers  and  Jeames's 
Diary  in  Punch  made  him  known,  but  his 
reputation  as  one  of  the  greatest  of  English 
novelists  was  made  by  Vanity  Fair  (1846-8), 
which  disputes  the  first  place  among  Eng- 
lish stories  with  such  books  as  Ivanhoe, 
Adam  Bede,  Tom  Jones  and  David  Copper- 
field.  In  1849  ne  published  Pendennis,  one 
of  the  best  of  his  books,  which  tells  his  own 
story.  His  lectures  on  English  Humorists 
and  on  The  Four  Georges  were  delivered  in 
America  as  well  as  in  England.  In  1852-5 
appeared  Henry  Esmond  and  The  Newcomes, 
his  finest  works.  He  also  wrote  The  Vir- 
ginians, a  sequel  to  Henry  Esmond,  in  which 
Washington  figures.  In  1859  he  became 
the  first  editor  of  Cornhill  Magazine. 
Thackeray  was  tall  and  powerfully  built, 
witn  massive  head,  and,  as  he  aged,  silvery 
white  hair.  He  died  at  London,  Dec.  24, 
1863.  See  Life  by  Trollope. 

Thales  (thd'lez).  Greek  sage  and  philos- 
opher, was  born  at  Miletus,  Asia  Minor, 
about  640  B.  C.  and  died  about  546.  One 
of  the  Seven  Wise  Men  (q.  v.)  of  Greece,  he 
was  noted  especially  as  an  astronomer  and 
geometer  and  was  the  earliest  of  the  Ionian 
natural  philosophers,  regarding  water  as 
the  principle  of  all  things.  A  remarkable 
fact  concerning  Thales  is  his  predicting, 
so  early  in  the  history  of  astronomical 


science,  an  eclipse  of  the  sun,  which  is  al- 
leged to  have  occurred  on  May  28,  585  B.  C., 
though  doubted  on  the  ground  that  in 
Thales'  era  certain  astronomical  facts  neces- 
sary to  predict  an  eclipse  with  any  chance 
of  success  were  not  then  known.  Some 
modern  astronomers  have,  however,  stated 
that  the  prediction  of  Thales  did  come  true 
on  the  date  given,  and  the  date  agrees  with 
that  given  by  Pliny  the  Elder  in  his  Natural 
History. 

Thallium  (thal'li-um),  a  metal  discovered 
in  London  in  1 86 1  by  the  use  of  the  spectrum. 
It  is  found  in  certain  iron  and  copper  pyrites, 
of  which  it  forms  about  a  four-thousandth 
part,  and  some  in  mica.  It  is  generally  ob- 
tained from  the  fine  dust  of  pyrites  burners. 
It  resembles  lead  in  appearance,  is  very  soft, 
can  be  hammered  into  leaves,  tarnishes 
quickly,  gives  a  green  color  to  a  flame,  and 
forms  many  compounds. 

Thallophytes  (thdl'lo-fUs),  the  lowest  of 
the  four  great  divisions  of  the  plant  king- 
dom. The  name  means  thallus-plants,  the 
thallus  being  the  characteristic  plant-body, 
which  is  usually  prostrate  and  has  no  differ- 
entiation of  nutritive  organs,  as  the  roots, 
stems  and  leaves  of  higher  plants.  All  parts 
of  this  body  are  practically  alike.  There 
are  two  great  general  divisions  of  the  group : 
(i)  AlgcE,  which  contain  chlorophyll  and 
hence  can  manufacture  their  own  food  and 
live  independent  of  any  other  organisms; 
and  (2)  Fungi,  which  do  not  contain  chloro- 
phyll and  hence  are  dependent  upon  other 
organisms  for  their  food.  Besides  the  or- 
dinary algas  and  fungi  the  thallophytes  con- 
tain many  forms  which  are  not  classified 
easily,  as  slime-moulds,  bacteria,  diatoms 
etc.  The  group  is  an  immense  one,  and  con- 
tains the  minutest  of  living  forms,  as  well 
as  some  which  are  very  bulky,  as  some  of 
the  seaweeds.  Thallophytes  are  of  special 
interest  as  representing  the  beginnings  of 
the  plant-kingdom,  the  group  from  which 
all  the  higher  forms  have  been  derived. 

Thal'lus,  the  characteristic' plant-body  of 
the  thallophytes.  The  thallus- body  is  also 
characteristic  of  the  liverworts  and  of  the 
gametophyte  of  ferns. 

Thames  (temz),  a  river  of  England  rising 
in  Cotswold  Hills  and  flowing  to  the  North 
Sea.  It  is  about  220  miles  long,  and  as  far 
as  London,  60  miles  from  its  mouth,  is 
navigable  for  large  vessels.  It  is  18  miles 
wide  at  its  mouth,  and  the  tide  flows  up  for 
72  miles.  The  largest  river  of  England,  it 
also  is  the  most  important,  having  as  large 
a  traffic,  probably,  as  any  river  in  the  woild. 
Its  bridges  and  tunnels  at  London,  its  great 
docks  and  embankments,  are  a  part  of  the 
sights  of  the  city.  Canals  connect  it  with 
the  Avon  and  the  Severn,  the  Sussex  coast 
and  the  canal  system  of  central  England. 

Thanks'giving  Day,  a  religious  festival 
peculiar  to  the  United  States,  resembling 
the  Hebrew  feast  of  ingathering.  The 
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Plymouth  colony  celebrated  the  first  thanks- 
giving day  after  the  harvest  in  1621,  four 
young  men  being  sent  out  hunting  to  make 
provision  for  the  feast.  Such  days  were 
appointed  after  this  at  different  intervals 
and  for  various  objects  in  New  England  and 
New  York.  Congress  recommended  a 
thanksgiving  day  yearly  during  the  Revolu- 
tionary War,  but  from  1784  to  1789  there 
was  no  national  appointment  of  the  festival. 
In  1784  a  day  of  thanksgiving  fox  the  adop- 
tion of  the  Constitution  was  recommended, 
and  one  in  1796  because  of  the  suppression 
of  a  riot.  For  years  the  festival  was  almost 
exclusively  a  New  England  institution, 
celebrated  by  religious  services  in  the 
churches,  the  sermon  being  often  a  political 
address,  and  by  the  gathering  at  the  old 
home  of  the  scattered  members  of  the  family. 
The  day  gradually  became  a  custom  in  the 
western  and  some  of  the  southern  states, 
each  appointing  its  own  day.  During  the 
Civil  War  proclamations  for  public  thanks- 
giving were  issued  in  1862,  1863  and  1864, 
and  since  that  time  the  day  has  been  regu- 
larly appointed  by  the  president  of  the 
United  States.  It  usually  is  observed  on 
the  last  Thursday  in  November. 

Thayer  (th&r),  Abbott  Handerson,  an 
American  artist,  was  born  at  Boston  in  1849. 
He  studied  chiefly  under  Gerdme  at  Paris. 
His  subjects  are  animals,  genre  and  land- 
scapes, but  he  has  done  some  wall-painting. 

The'ater.  The  first  theater  in  Greece,  the 
birthplace  of  the  drama,  is  said  to  have  been 


THEATER  OF  SEGESTA,  SICILY RESTORED 

a  wagon.  The  plays  of  ^Eschylus  were 
represented  on  a  wooden  scaffold.  About 
500  B.  C.  one  of  these  scaffolds  gave  way, 
and  the  inventive  Athenians  at  once  set 
about  building  the  famous  stone  theater  of 
Dionysus.  Similar  theaters  were  built  in 
every  Greek  city,  and  the  ruins  of  many 
may  be  seen  to-day.  The  largest  is  at 
Ephesus,  and  was  660  feet  across.  These 
theaters  were  built  with  seats  in  semicircular 
rows  rising  one  behind  and  above  the  other, 
and  were  often  cut  out  of  solid  rock.  In  the 
center,  at  the  lowest  point,  stood  the  orches- 
tra, in  front  of  the  proscenium  or  stage, 
back  of  which  was  a  solid  wall,  called  the 
scene,  ornamented  with  pillars  and  cornices. 


There  was  no  roof,  but  an  awning  kept  off 
the  sun's  rays,  for  the  plays  were  always 
given  in  daytime.  The  Romans,  who  took 
the  best  of  everything  the  Greeks  had,  built 
similar  theaters  of  the  greatest  magnifi- 
cence, besides  their  huge  amphitheaters. 
Both  in  Athens  and  Rome  the  theaters  were 
built  large  enough  to  seat  almost  all  the 
citizens,  who  generally  attended  in  a  mass 
at  the  expense  of  the  government,  for  from 
the  time  of  Pericles  plays  were  made  free 
to  all.  To  enable  these  audiences  ot  80,000, 
100,000  or  more  to  hear,  the  actors  wore 
masks  with  mouthpieces  which  answered 
the  purpose  of  speaking-trumpets.  Female 
characters  were  represented  by  boys,  and  it 
was  not  till  the  i7th  century  that  actresses 
were  allowed  on  the  French  and  English 
stages.  In  the  middle  ages  the  miracle- 
plays  were  played  in  cathedrals. 

The  modern  theater  dates  from  the  i6th 
century,  the  first  ones  being  built  at  Vicenza 
and  Venice.  The  famous  Palais  Royal  at 
Paris  was  built  by  Cardinal  Richelieu  in 
1639.  The  first  English  playhouse  was  the 
London  theater,  built  in  1576.  About  the 
same  time  were  built  the  Curtain,  Black- 
friars  and  Whitefriars.  The  first  theater  in 
America  was  opened  at  Williamsburg,  Va., 
in  1752.  The  largest  and  finest  theater  in 
the  world  is  the  Grand  Opera-House  of 
Paris.  In  China  and  Japan  every  little 
village  has  its  theater.  See  AMPHITHEATER, 
DRAMA  and  MIRACLE-PLAYS. 

Thebes  (thebz),  a  celebrated  Egyptian  city, 
stands  on  the  Nile,  and  anciently  was  the 
capital  ot  upper  Egypt.  Its  great  ruins  fill 
nine  townships.  The  Nile  flows  through  the 
city  and  divides  it  into  four  quarters.  Thebes 
was  at  its  height  from  1500  to  1000  B.  C., 
when  it  had  supplanted  Memphis,  the  an- 
cient capital  of  the  Pharaohs.  This  City-of- 
a-Hundred-Gates;  asJHomer  called  it,  sent 
out  20,000  war-chariots,  was  filled  with 
palaces  and  temples,  and  contained  the 
cemeteries  of  the  Theban  monarchs.  Later 
the  capital  was  moved  to  Sais  and  then  to 
Memphis,  and  Cambyses,  the  Persian  plun- 
dered it  of  $10,000,000.  Alexandria  was 
founded,  and  so  its  splendor  departed.  There 
are  now  only  a  few  Arab  families  of  fellahin, 
who  gain  a  living  by  guiding  travelers  about 
the  ruins  or  by  selling  articles  rifled  from  the 
tombs.  The  ruins  are  the  most  famous  in 
Egypt.  Among  them  are  the  temple  of 
Karnak  (q.  v.),  a  mass  of  obelisks,  courts 
and  halls;  the  Ramesseum  (q.  v.),  built  by 
Rameses  II,  with  a  broken  colossal  statue, 
the  largest  in  Egypt,  of  that  king,  weighing 
887^3  tons;  the  vocal  statue  of  King  Memnon, 
supposed  in  early  times  to  make  a  sound  at 
sunrise;  the  cemeteries  of  the  sacred  apes; 
and  the  Valley  of  the  Tombs  of  the  Queens. 
See  Rawlinson's  Story  of  Ancient  Egypt. 

Thebes,  the  chief  city  of  Bceotia  in  Greece 
stood  on  a  mountain-slope  between  two 
streams  in  the  southern  part  of  Boeotia. 
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It  is  said  to  have  been  founded  by  a  colony 
of  Phoenicians  under  Cadmus,  after  whom 
the  city  was  called  Cadmeia,  a  name  after- 
wards applied  only  to  the  citadel.  Nothing 
certain  is  known  of  the  place  till  its  unsuc- 
cessful war  with  Athens  in  the  6th  century 
B.  C.  During  the  Persian  War  Thebes  sided 
with  Xerxes  against  the  other  Greek  cities, 
and  for  this  desertion  Athens  wished  to 
deprive  it  of  its  leadership  of  the  Boeotian 
towns,  but  it  was  saved  by  the  interference 
of  jealous  Sparta.  It  sided  with  Sparta  in 
the  Peloponnesian  War,  but  soon  after- 
wards, fearful  of  Sparta's  great  power,  be- 
friended the  Athenians  who  fled  from  the 
oppression  of  the  Thirty  Tyrants,  and  sent 
a  force  of  its  citizens  with  Thrasybulus  and 
his  fellow-patriots  to  deliver  Athens.  Thebes 
became  the  foremost  power  in  Greece  after 
the  long  war  (379-362  B.  C.)  in  which,  under 
the  leadership  of  Epaminondas,  she  tri- 
umphed over  Sparta.  Demosthenes  in- 
duced Athens  and  Thebes  to  join  hands 
against  the  encroachments  of  Philip  of 
Macedon;  but  it  was  too  late,  and  in  338 
the  battle  of  Chseronea  crushed  the  liberties 
of  Greece;  a  second  rising  was  put  down 
by  Alexander,  who  razed  Thebes  to  the 
ground  and  sold  the  whole  body  of  citizens  — 
men,  women  and  children  —  into  slavery. 
Rebuilt  in  3 1 5  by  Cassander,  it  was  destroyed 
by  the  Romans;  was  again  a  thriving  town 
in  the  nth  and  i2th  centuries;  but  now  has 
only  about  3,250  inhabitants. 

Theiss  (2£s),  an  important  branch  of  the 
Danube  and  the  chief  river  of  Hungary,  is 
formed  by  the  Black  Theiss  and  the  White 
Theiss  in  the  Carpathian  Mountains  on  the 
borders  of  Galicia.  It  flows  through  a 
mountain-pass,  then  in  a  zigzag  course  past 
Tokay  and  Szolnok,  and  for  300  miles  par- 
allels the  Danube.  It  is  navigable  for  large 
vessels  to  Szolnok,  and  is  828  miles  long. 

Themis  (the' mis),  in  Greek  story,  was  the 
daughter  of  Uranos  and  Gaga  (Heaven  and 
Earth),  the  wife  of  Zeus  and  mother  of  the 
hours,  fates,  equity,  justice  and  peace.  In 
modern  art  Themis  is  represented  as  Justice 
with  her  eyes  bandaged,  holding  a  pair  of 
evenly  balanced  scales  in  one  hand  and  a 
sword  in  the  other. 

Themistocles  (the-wtis'td-klez),  a  great 
'Athenian  general  and  statesman,  was  born 
about  514  B.  C.  In  politics  he  became  the 
rival  of  Aristides  the  Just,  who  was  ostra- 
cized in  483  B.  C.,  leaving  Themistocles  the 
foremost  citizen  of  Athens.  To  get  ready 
for  the  coming  Persian  invasion  Themis- 
tocles persuaded  the  Athenians  to  set  apart 
the  proceeds  of  the  government  silver-mines 
for  building  a  navy,  believing  that  the  only 
chance  of  victory  was  on  the  sea.  The  naval 
victories  of  Artemisium  and  Salamis  (480) 
were  won  from  the  Persians  chiefly  through 
the.  efforts  of  Themistocles,  though  he  allowed 
the  standing  claim  of  Sparta  to  the  chief 
command,  which  was  given  to  Eurybiades. 


The  victory  at  Salamis  (q.  v.)  raised  his  rep- 
utation to  the  highest  point.  But  his  popu- 
larity lasted  only  till  471,  when  he  was  ban- 
ished for  bribery.  The  rest  of  his  life  was 
spent  at  the  Persian  court  of  Artaxerxes, 
where  he  was  greatly  honored.  See  Fyffe's 
Primer  of  Gree'i  History. 

Theocritus  (the-ok'ri-tus),  a  famous  Greek 
poet,  a  native  of  Syracuse,  who  flourished 
about  272  B.  C.  About  the  close  of  the  reign 
of  Ptolemy  Soter  he  visited  Alexandria, 
where  his  first  verses  were  written.  Here 
Ptolemy  Philadelphius  became  his  patron, 
but  later  we  find  him  back  at  the  court  of 
Hiero  II  of  Syracuse.  For  some  reason  he 
became  dissatisfied  with  court-life.  Turn- 
ing his  attention  to  the  scenes  and  life  of  the 
country,  he  wrote  30  unexampled  idyls  of 
the  everyday  life  of  the  Sicilian  peasantry, 
which  keep  their  charms  of  freshness  and 
nature  even  to  the  present  day.  Besides 
the  idyls,  a  few  lines  of  a  poem  called  Ber- 
enice and  some  epigrams  are  all  that  are  left 
of  his  writings. 

Theod'olite,  an  instrument  used  by  sur- 
veyors, specially  constructed  for  measuring 
horizontal  and  vertical  angles  by  means  of 
a  telescope  the  movements  of  which  can  be 
graduated  and  marked  very  accurately. 
For  triangulation-work  theodolites  are 
usually  made  larger  and  more  powerful 
than  transits.  In  instruments  made  in  this 
country  the  graduation  is  in  ordinary  de- 
grees of  90  to  the  quadrant;  though  those 
constructed  abroad,  especially  in  France, 
have  the  centesimal  division  of  100  grades 
to  the  quadrant. 

Theodoric  (the-od' d-rtK)  the  Great,  the 
founder  of  the  kingdom  of  the  Ostrogoths, 
which  embraced  Italy,  Sicily,  southeastern 
Gaul,  Rhaetia,  Noricum,  Pannonia  and  Dal- 
matia,  was  born  at  Neusiedler  Lake,  south 
of  Vienna,  in  455  A.  D.  His  father,  Theode- 
mir,  and  two  uncles  had  freed  their  nation 
from  the  yoke  of  the  Huns  on  the  death  of 
Attila;  part  of  the  Goths  had  gone  to  Italy 
and  Gaul ;  and  Theodemir  was  left  sole  king 
of  the  Ostrogoths  in  Pannonia.  Theodoric 
spent  his  boyhood  as  a  hostage  at  the  court 
of  Constantinople,  where  he  was  brought 
up  with  Emperor  Leo's  children.  After 
proving  himself  an  able  warrior,  Theodoric 
became  king  of  his  people  in  475.  Two  wars 
were  now  waged  against  Emperor  Zeno, 
who,  to  save  his  capital  from  the  Ostrogoths, 
urged  Theodoric  to  conquer  Italy,  then 
ruled  by  Odoacer,  the  usurper.  In  488 
the  young  king  led  the  whole  nation,  some 
200,000,  across  the  Alps,  won  four  pitched 
battles,  shut  up  Odoacer  in  Ravenna  and 
after  a  three  years'  siege,  captured  both  the 
usurper  and  the  city.  Once  king  of  Italy, 
he  governed  the  peninsula  as  well  as  it  had 
ever  been  ruled  under  the  Roman  empire. 
He  protected  the  Visigoths,  checked  tiie 
Franks  and  gained  Provence.  Near  the  end 
of  his  prosperous  reign  a  conspiracy  was 
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discovered  in  which  BoStius  the  philosopher, 
his  favorite,  seemed  to  be  mixed  up.  After 
the  supposed  traitor  had  been  put  to  death 
his  innocence  was  proven,  and  Theodoric's 
remorse  undoubtedly  hastened  his  death  in 
526.  See  BOETIUS  and  GOTHS. 

Theodosius  (th? o-do' shi-tis}  I,  The  Great, 
was  of  Spanish  descent,  and  was  born  about 
346  A.  D.  His  father  was  .Theodosius,  the 
able  general  who  freed  southern  Britain 
from  the  savage  Caledonians.  Theodosius 
accompanied  his  father  in  his  British  cam- 
paigns, but  after  his  murder  retired  to  his 
estate  in  Spain.  From  this  retreat  he  was 
summoned  by  Emperor  Gratianus,  who 
made  him  his  fellow-ruler  and  intrusted 
him  with  the  government  of  Thrace,  Dacia, 
Macedonia,  Egypt  and  the  east.  Here  he 
found  himself  face  to  face  with  the  dreaded 
Goths,  whom  his  army  dared  not  confront 
in  the  open  field.  By  bribes  and  promises 
he  succeeded  in  making  peace  with  them; 
and  the  magnificent  funeral-honors  paid  to 
Athanaric,  their  king,  who  died  at  Constan- 
tinople, so  pleased  the  Goths  that  many 
served  in  his  armies.  On  behalf  of  Valen- 
tinian  II,  his  brother-in-law,  he  conquered 
Maximus,  the  usurper,  and  in  392,  when 
Valentinian  was  strangled  by  Arbogastes, 
his  general,  Theodosius  a  second  time 
marched  on  Rome,  defeated  Arbogastes  and 
became  master  of  the  whole  Roman  world. 
He  had  hardly  won  this  vast  power,  when 
he  died  at  Milan,  Jan.  17,  395. 

Theophrastus  (the'd-fras'tus),  a  Greek 
philosopher,  born  at  Eresus,  Lesbos,  about 
372  _B.  C.,  died  in  288  B.  C.  He  was  the 
disciple  of  and  successor  to  Aristotle,  and 
f°r  35  years  presided  over  the  Peripatetic 
school  or  teaching  and  disputing  school  of 
logicians,  who,  as  they  talked,  perambulated 
along  the  walks  of  the  Lyceum  at  Athens. 
Theophrastus  was  noted  for  his  observa- 
tional and  scientific  habits  and  for  his  early 
contributions  to  botanical  science.  Though 
a  member  of  the  Platonic  circle  at  Athens, 
he  specially  interested  himself  in  researches 
about  plant-life  and  left  a  History  of  Plants 
and  the  remains  of  a  work  dealing  with  the 
Principles  of  Vegetable  Life.  He  also  wrote 
a  series  of  sketches  of  character,  which 
have  been  taken  as  models  by  modern 
writers. 

ITieos'ophy,  a  knowledge  of  divine  things, 
concerning  God  and  the  deeper  mysteries 
in  relation  to  man  and  nature,  having  its 
early  source  in  India  and  in  our  day  erected 
into  a  sort  of  philosophic  system,  taught 
and  supposed  to  be  got  at  by  extraordinary 
illumination.  Theosophy  to-day  has  its 
societies,  with  a  widely  extended  organiza- 
tion in  many  countries  abroad  and  at  home, 
treating  of  soul-science,  reincarnation,  eso- 
teric matters  and  what  in  general  is  termed 
occultism.  According  to  the  devotees  of 
theosophy  much  of  what  they  hold  and 
teach  formed  part  of  the  ancient  systems 


known  as  Brahamism,  Buddhism,  Pythago- 
reanism,  as  also  of  the  Greek  mysteries,  the 
Roman  worship  of  Isis  and  of  later  eclectic 
philosophies,  including  the  mystic  teaching 
embraced  in  the  Jewish  Cabbala  In  this 
country  theosophy  was  first  propagated 
by  Madame  H.  P.  Blavatsky,  a  Russian 
lady,  in  1873.  Two  years  later,  in  conjunc- 
tion with  Colonel  H.  S.  Olcott  and  Wm. 
W.  P.  Judge,  she  founded  a  society  in  New 
York  City,  with  headquarters  subsequently 
opened  at  Adyar,  Madras,  India.  The  ob- 
jects of  the  society  were  to  form  "a  nucleus 
of  the  universal  brotherhood  of  humanity;" 
"to  encourage  the  study  of  comparative 
religion,  philosophy  and  science;  and  to 
investigate  unexplained  laws  of  nature  and 
the  powers  latent  in  man."  The  society  has 
affiliated  organizations  in  almost  all  coun- 
tries, and  in  the  United  States  it  to-day  has 
69  churches,  with  2,663  members.  Much 
literature  has  been  published,  including 
Blavatsky's  Isis  Unveiled;  Besant's  Rein- 
carnation and  Karma;  and  Sinnett's  Eso- 
teric  Buddhism. 

Theresa  (te-re'sa)  or  Teresa  (td-rd'sd),  St., 
was  born  at  Avila,  Spain,  March  28,  1515. 
She  was  noted  for  her  piety  when  a  child, 
and,  when  only  seven,  with  her  little  brother 
she  ran  away  from  home  to  gain  the  crown 
of  martyrdom  among  the  Moors.  She  en- 
tered a  Carmelite  convent  at  20,  and  later 
founded  the  order  of  Barefooted  Carmelites. 
Her  reform  had  the  support  of  the  pope,  and 
during  her  life  29  convents  of  the  reformed 
order  were  opened.  Theresa  was  made  a 
saint  by  Gregory  XV,  and  her  feast  day  is 
Oct.  15.  Her  letters  and  treatises,  besides 
being  considered  by  Roman  Catholics  as 
among  the  most  precious  of  their  writings, 
have  also  gained  a  place  among  Spanish 
classics; — St.  Theresa  died  on  Oct.  4,  1582. 
See  her  Life  by  Dal  ton. 

Ther'mograph,  a  device  for  automatically 
recording  the  variations  of  temperature  in 
a  room,  factory  or  greenhouse  by  means 
of  dials  electrically  connected  with  regis- 
tering thermometers  in  the  building  or 
apartment  where  the  tests  of  temperature 
are  to  be  made.  The  thermograph  not  only 
registers  the  fluctuations  in  the  tempera- 
ture in  a  room,  but  serves  incidentally  as  a 
fire-alarm,  since  it  is  made  to  sound  a  gong 
when  the  instrument  records  a  temperature 
exceeding  100°  F.  See  THERMOSTAT. 

Thermom'eter,  an  instrument  for  measur- 
ing temperature.  There  exists  a  great 
variety  of  thermometers  based  upon  a  great 
variety  of  principles.  But  those  which  are 
most  frequently  used  are  dependent  upon 
the  fact  that  the  volume  of  a  fluid  changes 
when  its  temperature  changes.  For  ordinary 
temperatures  the  most  important  ther- 
mometers are  those  which  employ  mercury 
or  some  gas  (generally  air  or  nitrogen)  as 
the  expanding  fluid.  (For  the  measurement 
of  high  temperatures  see  PYROMETER.) 
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THE   MERCURIAL  THERMOMETER 

The  principle  of  the  mercurial  thermometer 
is  that  mercury  when  heated  expands  more 
than  glass.  If,  therefore,  a  glass-tube  hav- 
ing a  bulb  blown  at  one  end  be  partially 
filled  with  mercury  and  immersed  in  a  bath 
at  a  higher  temperature  than  its  own,  the 
mercury  will  rise  in  the  tube.  If  the  bath 
have  a  lower  temperature,  the  mercury  will 
fall.  If  the  mercury  neither  rise  nor  fall  we 
may  fairly  conclude  that  the  mercury  and 
the  bath  are  each  at  the  same  temperature. 
The  essential  features  of  a  good  thermometer 
are  that  it  must  be  easily  portable;  perma- 
nent; always  give  the  same  reading  when 
subjected  to  the  same  temperature;  render 
it  possible  for  the  user  to  test  the  correctness 
of  its  graduation  and  determine  any  errors 
in  its  graduation;  and  be  relatively  small, 
so  that  when  placed  in  contact  with  a  second 
body  the  temperature  of  the  second  body 
will  not  be  seriously  affected. 

In  making  a  thermometer  which  will  sat- 
isfy these  conditions,  the  peculiar  advantages 
of  mercury  are  that  it  is  easily  prepared  in  a 
pure  state;  does  not  wet  glass  or  stick  to  it; 
expands  rapidly  with  changes  of  tempera- 
ture, so  that  its  changes  in  volume  are  easily 
read;  that  to  each  particular  volume  cor- 
responds a  definite  temperature,  which  is 
not  the  case  with  water;  and  that  it  does 
not  freeze  except  at  temperatures  com- 
paratively low,  and  does  not  boil  except  at 
temperatures  comparatively  high. 

The  accompanying  figure  illustrates  the 
four  principal  steps  in  the  manufacture  of  an 
ordinary      mercurial      ther- 
mometer.   First,   a  piece  of 
thick-walled,   capillary  tub- 
ing    of     uniform     bore     is 
-100°  selected ;    a    bulb    is    then 
blown  on  one  end  of  this 
_n-  tube,  after  which  the  bulb 
is  filled  with  mercury.     It 
.  is  then  highly  heated   and 
**°  "sealed  off."     The  last  step 
is  the  graduation  of  the  tube 
of  the  thermometer. 

Now  it  happens  that  there 
are  two  temperatures  which 
are  easily  reproduced  in  the 
laboratory.  These  are  the 
temperatures  of  melting  ice 
and  boiling  water.  On  the 
centigrade  scale  the  first  of 
these  is  called  o°  and  the 
second  100°.  The  appar- 
ent change  of  volume  be- 
tween these  two  points  is 
divided  into  100  equal  parts,  each  indicating 
one  degree.  On  the  Fahrenheit  scale  the 
interval  between  melting  ice  and  boiling 
water  is  divided  into  180°,  the  lower  tem- 
perature being  called  32°  and  the  higher 
temperature  212°.  For  the  gas  thermometer 
the  student  is  referred  to  Preston's  Theory 
of  Heat,  Sec.  II.  See  TEMPERATURE. 


Four  stages  in 
the  manufacture 
of  a  mercurial 
thermometer. 


Thermopylae  (ther-mop'e~-le),  a  famous 
pass  leading  from  northern  to  central  Greece, 
between  Mt.  (Eta  and  an  impassable  marsh 
on  the  edge  of  the  Maliac  Gulf.  The  pass 
narrows  at  each  end  to  tie  width  of  a 
single  wheel-track,  forming  the  eastern 
and  western  gates.  Here  King  Leonidas 
(q.  v.)  of  Sparta  made  his  famous  stand 
against  the  mighty  army  of  Xerxes  in  480 
B.  C.  Learning  that  a  Thessalian  had  be- 
trayed to  the  Persians  a  path  over  the 
mountains  to  his  rear,  he  sent  away  all  his 
troops,  which  numbered  some  7,000,  ex- 
cept 300  Spartans,  700  Thespians  and  400 
Thebans.  This  chosen  band  made  a  sally  and 
perished  to  a  man.  But  one  Spartan  who  was 
too  sick  to  fight,  escaped,  only  to  meet  the 
scorn  of  his  countrymen  on  his  return  home. 

Ther'tnostat,  Elec'trica!,  is  an  instru- 
ment for  giving  an  alarm  when  the  tempera- 
ture rises  to  a  point  where  the  instrument 
completes  the  circuit,  or  when  it  falls  to  a 
point  to  produce  a  similar  result.  They 
are  used  in  stoves,  hothouses,  dwellings 
and  wherever  uniform  temperature  is  of 
vital  importance.  They  are  also  used  as 
maximum  thermometers  or  fire-alarms. 
Various  devices  are  employed,  the  simplest 
being  the  ordinary  mercurial  thermometer, 
the  upper  end  of  the  tube  not  being  her- 
metically sealed,  but  closed  by  an  airtight 
cork  of  rubber,  through  which  passes  a 
metallic  rod  that  can  be  raised  or  lowered 
in  the  tube.  Whenever  the  expanding  mer- 
cury reaches  the  tip  of  the  rod,  an  electric 
current  is  closed  and  the  alarm  sounded. 
This  alarm-current  may  be  arranged  so  as 
to  set  off  an  electromagnet  which  will  open 
or  close  a  register  or  regulate  the  draft  in 
the  furnace.  See  THERMOGRAPH. 

Thermotropism  (ther-mbt'ro-piz'm),  the 
sensitiveness  of  a  plant  to  heat  coming  from 
one  side,  in  response  to  which  the  rate  of 
growth  is  so  unequally  affected  as  to  cause 
the  part  to  bend  toward  or  away  from  the 
source  of  heat;  e.  g.,  corn-seedlings  and 
hyacinth-leaves  bend  toward  a  warm  iron- 
plate  (3o°C)  placed  near  them;  cress-seed- 
lings turn  away  from  it.  See  GROWTH  and 
IRRITABILITY. 

Theseus  (the1  se-iis) ,  a  famous  Greek  hero, 
said  to  have  been  the  son  of  ^Egeus,  king  of 
Athens.  His  most  noted  exploit  was  his 
offering  himself  as  one  of  the  youths  yearly 
delivered  to  the  Cretan  minotaur,  for  the 
purpose  of  killing  that  monster.  Ariadne, 
daughter  of  King  Minos  of  Crete,  fell  in  love 
with  him  and  gave  him  a  sword  and  a  clue 
of  thread,  with  which  he  killed  the  minotaur 
and  escaped  from  the  famous  labyrinth. 
The  fatal  ship  which  carried  the  tribute 
youths  always  carried  black  sails.  Theseus 
had  promised  his  father  to  hoist  white  sails 
if  successful  in  his  undertaking.  This  was 
forgotten,  and  the  king,  thinking  his  son 
killed,  threw  himself  into  the  sea.  Theseus 
became  king.  He  is  said  to  have  waged  was 
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against  the  Amazons  and  the  Centaurs, 
to  have  been  one  of  the  Argonauts,  to  have 
taken  part  in  the  Calydonian  hunt,  and  to 
have  carried  off  Helen  from  Sparta  when 
she  was  only  nine  years  old.  For  this  he 
was  attacked  by  Castor  and  Pollux,  was 
driven  from  his  throne  by  a  revolt  of  the 
Athenians,  and  was  killed  by  treachery. 
Thes'saloni'ca.  See  SALONI'CA. 
Thes'saly,  the  largest  state  of  ancient 
Greece,  reaching  from  Thermopylae  to  the 
Cambunian  mountains  and  from  Mt.  Pindus 
to  the  JEgean.  But  often  the  name  was  ap- 
plied only  to  the  Thessalian  plain,  which 
was  surrounded  by  mountains  and  was 
the  most  fertile  part  of  Greece.  The  plain 
was  divided  into  two  parts,  Upper  Thessaly 
the  chief  city  of  which  was  Pharsalus,  and 
Lower  Thessaly,  having  Larissa  as  its  main 
city.  The  Thessalians  were  said  to  have 
emigrated  from  Epirus.  There  were  three 
classes  in  the  country :  the  rich  land  owners ; 
Achasans  and  other  conquered  tribes;  and 
serfs,  who  probably  were  the  first  dwellers 
in  the  land.  In  early  times  wars  were  car- 
ried on  with  the  Phocians.  About  400  B.C., 
under  the  tyrants  Lycophron,  Jason  and 
Alexander,  Pherae  became  the  foremost 
city  and  brought,  all  Thessaly  under  its 
rule.  Thessaly  tell  successively  into  the 
hands  of  the  Macedonians,  Romans  and 
Turks.  Part  of  it  now  belongs  to  Greece 
See  Grote's  History  of  Greece  and  Fyffe's 
Primer  of  Greek  History, 
The'tis.  See  ACHIL'LES. 
Thian-Shan  or  Celestial  Mountains  arc 
a  chain  in  Central  Asia,  which  extends  from 
Pamir  Plateau  eastward  as  far  as  southern 
Mongolia.  Some  of  the  peaks  attain  the 
great  height  of  24,000  feet.  There  are  a 
few  extinct  volcanoes  in  the  range,  and 
among  the  most  typical  rocks  in  its  forma- 
tion are  granite,  schist  and  limestone.  On 
its  western  side  the  Thian-Shan  chain  sub- 
divides into  several  ranges  which  are  set 
in  a  fan-like  formation. 

Thiers  (tyar},  Louis  Adolphe,  a  French 
statesman,  was  born  at  Marseilles,  April  16, 
1797,  the  son  of  a 
locksmith.  After 
attending  the  ly- 
ceum  at  Marseil- 
les, he  studied  law 
at  Aix.  He  then 
went  to  Paris  to 
seek  his  fortune, 
and  after  a  hard 
struggle  with  pov- 
erty became  a 
newspaper  writer 
and  soon  was 
widely  known. 
But  it  was  his 
LOUIS  ADOLPiTE  THIERS  popular  History  of 
the  French  Revo- 
lution which  carried  him  from  his  garret  in 
an  out-of-the-way  alley  to  fame,  both  as  a 


writer  and  in  politics.  In  1830  he  estab- 
lished a  new  democratic  paper.  The  National, 
which  greatly  helped  to  bring  about  the 
revolution  of  1830.  Thiers  at  once  became 
one  of  the  ablest  debaters  in  the  chamber  of 
deputies.  He  was  minister  of  the  interior 
in  1832,  later  was  minister  of  commerce  and 
agriculture,  and  in  1836  prime  minister.  A 
disagreement  with  the  king  in  regard  to  the 
fortification  of  Paris  led  to  his  resignation 
and  gave  him  the  opportunity  to  begin  his 
History  of  the  Consulate  and  of  the  Empire, 
adding  to  his  material  by  visiting  England 
and  personally  inspecting  the  battlefields 
of  Germany,  Italy  and  Spain.  He  still  was 
an  acknowledged  leader  in  politics,  and  pro- 
tested against  French  union  with  England 
in  her  objections  to  the  annexation  of  Texas, 
being  unwilling,  he  said,  to  act  against  "the 
great  American  nation,  the  harbinger  of 
French  liberty."  After  the  revolution  of 
1848  he  became  prominent  in  the  assembly, 
supporting  Louis  Napoleon  as  president 
but  warning  the  nation  in  vain  of  the  danger 
of  a  new  empire,  thus  causing  his  imprison- 
ment and  exile  at  its  establishment.  His 
return  to  the  assembly  was  marked  by  his 
great  speech  against  the  enormous  outlay 
in  the  Italian  War  and  the  expedition  to 
Mexico  and  in  improving  the  city.  In  1870 
he  predicted  defeat  in  the  Franco-Prussian 
War,  and,  as  chief  of  the  executive,  was 
successful  in  procuring  a  treaty  of  peace,  in 
crushing  the  Commune  (q.  v.)  and  in  carry- 
ing out  a  national  loan  for  paying  the  German 
indemnity.  He  was  given  the  title  of  presi- 
dent on  Aug.  31,  1871,  and  succeeded  in  ob- 
taining the  withdrawal  of  German  troops 
from  French  soil,  but  resigned  in  1872.  He 
was  gathering  material  for  a  history  of  art 
and  was  writing  his  memoirs,  when  he  died 
near  Paris  on  Sept.  3,  1877. 

Thirty=nine  Articles,  The.  The  pub- 
lic standard  of  religious  belief  adopted  by 
the  Church  of  England.  Their  principles  de- 
veloped from  1534,  when  papal  authority 
was  thrown  off  by  the  English  church,  till 
1582,  when  Convocation  added  its  sanction. 
Next  year  they  were  published  by  royal 
authority.  The  articles,  are  not  intended 
to  be  a  complete  system  of  theology,  but 
only  to  enumerate  certain  truths  of  such 
primary  importance  that  denial  of  one  is 
sufficient  ground  for  exclusion  from  the 
church.  They  were  framed  for  the  estab- 
lishment of  consent  regarding  true  religion, 
and  treat  of  the  doctrine  of  the  trinity  (Arts. 
1-5);  the  sources  of  knowledge  of  religious 
matters  (Arts.  6-8);  sin  and  redemption 
(Arts.  9-18);  and  necessary  relations  of 
Christians  as  members  of  a  religious  com- 
munity (Arts.  19-39).  They  were  adopted 
by  the  General  Convention  of  the  American 
Episcopal  Church  in  1801,  the  Athanasian 
creed  being  excluded.  In  1 784,  under  Wes- 
ley's advice,  the  Methodist  Episcopal  church 
revised  and  adopted  25  of  them. 
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Thirty  Tyrants,  The,  were  the  body  of 
aristocrats  who  governed  Athens  in  the 

Seriod  after  her  defeat  by  Sparta  in  404 
.  C.  The  chief  of  these  tyrants  was  Critias. 
They  were  chosen  by  the  Spartans,  who 
hoped  to  govern  Athens  by  setting  the  aris- 
tocratic above  the  hitherto  dominant  demo- 
cratic party;  but  in  403  they  were  over- 
thrown by  Thrasybulus  and  the  Athenian 
exiles  who  returned  with  him.  A  secondary 
usage  of  the  name  occurs  in  Roman  history, 
as  applied  to  the  military  commanders  who 
terrorized  various  parts  of  the  Roman  em- 
pire during  the  anarchical  reigns  (A.  D. 
253-68)  of  Valerian  and  Gallienus. 

Thirty  Years'  War  (1618-48),  a  terrible, 
continental  struggle  in  Central  Europe 
partly  religious  and  partly  political,  which 
involved  Germany  and  Austria,  Bohemia, 
Denmark,  Sweden  and  France.  The  war 
had  its  origin  in  1618  in  Bohemia,  which, 
from  being  an  elective  monarchy  and  since 
the  days  of  Huss  and  Jerome  of  Prague 
strongly  Protestant,  had  come  into  the 

gjssession  of  the  Roman  Catholic  house  of 
apsburg,  which  ruled  it  despotically.  In 
1609  Rudolph,  king  of  Bohemia  and  son  of 
emperor  Maximilian  II,  was  forced,  though 
under  the  influence  of  the  court  of  Spain,  to 
grant  religious  freedom  to  the  Bohemian 
Protestants;  but  having  in  1611  been  in- 
trigued against  bv  his  brother  Matthias  and 
displaced  by  him  from  the  throne,  the  latter 
violated  the  concession  made  by  Rudolph. 
The  Bohemians  retorted  by  throwing  the 
imperial  commissioners  out  of  a  window  in 
the  Hall  of  Regents,  insisted  on  their 
rights  as  Protestants,  and  proceeded  to 
fight  for  their  religious  privileges.  The 
forces  then  arrayed  against  Protestantism 
were  those  of  the  House  of  Austria,  which 
feared  to  lose  its  territories  by  the  conflict 
impending,  and  those  of  the  Catholic  League, 
at  whose  head  was  the  Duke  of  Bavaria, 
whose  country  was  in  the  war  that  followed 
ravaged  by  the  Swedes  and  French.  In 
1619  Emperor  Matthias  died,  and  was  suc- 
ceeded by  Ferdinand  II;  him,  however,  the 
Bohemians  would  not  accept,  but  chose  a 
rival  in  the  person  of  Frederick  V.  Elector 
of  the  Palatinate,  son-in-law  of  James  I  of 
.England.  This  action  dispelled  all  hope  of 
reconciliation  between  Bohemia  and  Austria, 
and  the  war,  aided  by  the  Duke  of  Savoy, 
was  proceeded  with  under  Thurn  and  Mans- 
feld;  but,  though  Bohemia  at  first  met  with 
some  successes,  its  forces  were  hard  pressed 
by  those  under  Count  Tilly,  who  commanded 
the  troops  of  the  Catholic  League  and  in 
November  of  1620  met  the  elector's  army 
at  White  Mountain,  outside  the  walls  of 
Prague,  and  there  defeated  and  routed  it 
the  elector  barely  escaping  capture.  Fred- 
erick, though  he  found  refuge  at  The  Hague, 
was  deposed  and  lost  his  dominions;  but 
Mansfeld  and  the  Protestant  party  in  Bohe- 
mia continued  the  war;  which  was  now 


(1625)  joined  by  Christian  IV  of  Denmark, 
who  for  the  time  became  leader  of  the  Pro- 
testant rising  in  northern  Germany.  He 
however,  met  with  defeat  at  the  hands  of 
Count  Tilly  at  Lutter  in  Brunswick  (Aug. 
27,  1626);  Mansfeld  also  suffering  defeat 
in  the  previous  April  by  Wallenstein,  the 
imperial  general,  at  the  bridge  of  Dessau 
in  Anhalt.  After  this  the  whole  of  Silesia 
was  dominated  by  the  forces  of  the  league, 
while  Tilly  and  Wallenstein,  joining  their 
armies,  pursued  the  Danes  to  the  far  north; 
and  presently  the  whole  of  Schleswig  and  Jut- 
land, save  a  few  fortified  towns,  fell  into 
their  hands.  Of  these,  the  northern  sea- 
ports of  Stralsund  and  Glxickstadt  heroically 
held  out  against  their  besiegers;  but  Den- 
mark, having  had  enough  of  the  war,  con- 
cluded with  Ferdinand  II  the  peace  ol 
Lubeck  (May  22,  1629),  Christian  receiving 
back  all  his  hereditary  possessions  and  re- 
signing all  claim  to  the  bishopric  held  by 
his  family  within  the  Holy  Roman  Empire. 
In  the  following  year  Wallenstein  was  dis- 
missed by  his  master,  owing  to  repugnance 
at  the  excesses  of  his  soldiery,  complained 
of  at  a  meeting  of  the  electors  of  the  em- 
pire at  Ratisbon. 

At  this  juncture  a  new  period  of  the  Thirty 
Years'  War  is  entered,  by  the  intervention 
of  Sweden  and  the  appearance  of  Gustavus 
Adolphus  (q.  v.),  the  great  Swedish  king  and 
soldier,  of  the  royal  house  of  Vasa.  Gustavus 
had  just  concluded  an  armistice  with  Poland, 
through  the  mediation  of  Richelieu.  Being 
loyal  to  the  principles  of  the  Reformation, 
he  ardently  intervened  in  the  struggle  be- 
tween Roman  Catholicism  and  Protestantism. 
Unfortunately  his  career  was  a  short  one, 
for  he  fell  at  Lutzen  (Nov.  16,  1632),  though 
not  before  his  Swedes  were  victorious  over 
Wallenstein  (who  had  been  reinstated  in 
command),  and  he  had  beaten  Tilly  at  Brei- 
tenfeld  with  frightful  loss  to  the  Austrians. 
Despite  the  death  of  the  Swedish  king  the 
war  went  on,  Bernhard  of  Weimar,  the  com- 
panion of  Gustavus,  leading  the  Protestants, 
and  Wallenstein  commanding  the  imperial 
troops.  With  the  religious  objects  of  Fer- 
dinand II  and  the  Catholic  League  Wallen- 
stein, however,  had  little  sympathy;  his 
object  was  rather  that  of  selfish  aggrandize- 
ment. Seeing  that  to  be  the  case,  a  con- 
spiracy was  formed  against  him,  which  led 
to  his  assassination,  inspired  by  Spanish 
gold.  This  occurred  on  Feb.  25,  1634. 

Wallenstein 's  removal  marks  a  turning 
point  in  the  war  for  it  now  ceased  to  be  a 
purely  German  and  Protestant  struggle. 
"In  the  course  of  years  the  German  contest 
had  come  to  involve  all  the  rivalries  and 
enmities  which  then  agitated  Europe:  the 
quarrels  of  Sweden  and  Poland,  the  jealousy 
of  Denmark  against  its  northern  neighbor, 
the  struggle  of  Spain  to  reduce  the  Dutch 
into  subjection  and,  above  all,  the  enmity 
between  France  and  Spain,  which  dated 
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back  to  the  time  of  Charles  V.  It  was  these 
foreign  interests  that  prolonged  the  war  for 
the  next  13  years." 

At  this  juncture  France  comes  upon  the 
scene,  taking  the  side  of  the  Protestant 
powers  of  Germany  at  the  very  period  when 
she  was  persecuting  her  own  Protestant 
subjects.  The  reason,  however,  was  not  only 
her  desire  to  crush  the  power  of  the  house  of 
Hapsburg,  ascendant  then  both  in  Spain 
and  in  Austria,  but,  among  other  objects, 
to  secure  possession  of  Alsace  and  Lorraine 
for  France  and  the  empire.  This  was  the 
motive  and  ambition  of  Richelieu,  who 
coveted  the  Rhine  provinces.  Meanwhile, 
though  the  war  had  been  maintained  in  the 
Protestant  interest  by  Bernhard  of  Saxe- 
Weimar,  the  latter  met  with  a  sanguinary 
defeat  (Aug.  27,  1634)  at  Nordlingen  in 
Bavaria;  and  by  the  following  spring  the 
whole  of  southern  Germany  was  in  the 
hands  of  the  imperialists.  In  spite  of  this 
check  Bernhard  and  the  Swedes  continued 
the  struggle,  and  four  years  later  he  de- 
feated the  imperialists  at  Rheinfelden,  and 
captured  Breisach.  While  these  events 
were  happening,  Ferdinand  II  died  and  was 
succeeded  by  Ferdinand  III  who  pursued 
the  same  ultramontane  policy;  and  Bern- 
hard  himself  also  died.  France  and  Sweden 
meanwhile  prosecuted  the  terms  of  their 
alliance,  the  French  invading  the  Spanish 
Netherlands;  the  Dutch  destroyed  a  Spanish 
fleet;  and  Portugal,  taking  advantage  of  an 
insurrection  in  Spain,  regained  independence. 
The  end  now  came  in  sight,  for  France  on 
the  Rhine  had  Cond£  and  Turenne,  the  great 
generals,  at  the  head  of  her  armies,  and 
Mazarin  had  succeeded  Richelieu  as  French 
prime  minister.  Cond£  defeated  the  Spanish 
at  Rocroi  near  the  Belgian  frontier;  and  at 
Allerheim  he  routed  the  imperialists  (Aug. 
3,  1645).  Turenne,  on  the  other  hand, 
effecting  a  junction  with  the  Swedish  army, 
with  it  invaded  Bavaria  and  overthrew 
Maximilian,  who  had  been  one  of  the  chief 
organizers  of  the  Catholic  League.  The 
war  terminated  with 
the  peace  of  West- 
phalia (Oct.  24, 1648) 
and  the  occupation 
by  the  Protestant 
army  of  Prague, 
where  the  struggle 
had  had  its  com- 
mencement. The 
gains  of  the  war  fell 
chiefly  to  France  and 
Sweden ;  while  Luth- 
erans, Calvinists  and 
Catholics  alike  were 
accorded  religious 
freedom.  But  Ger- 
many did  not  recover 
for  200  years. 

G.  M.  A. 
Thistle  (this"l)t  the 
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name  of  species  of  certain  «enera  of  the  com- 
posite family,  popularly  characterized  by 
being  stout  and  spiny.  The  genus  to  which 
the  common  thistles  belong  is  Cnicus.  Some 
of  them  fare  among  our  worst  weeds,  and 
their  seed-like  fruits  (akenes)  with  plumy 
tufts  of  soft  hairs  are  wafted  everywhere  on 
currents  of  air.  The  well-known  Canadian 
thistle  (C.  ar vensis}  is  wrongly  named,  as  it  is 
a  noxious  weed  from  Europe. 

Thom'asaKem'pis.     See  KEMPIS. 
Thomas,  Saint,  one  of  the  12  disciples  of 
Christ,  is  rarely  mentioned  in  the  New  Tes- 
tament.    He   is    called    doubting    Thomas, 
as  he  refused  to  believe  in  the  resurrection 
of  Jesus  until  he  had  seen  and  touched  Him. 
According  to  various  accounts  he  preached 
either  in  Parthia,  Egypt,  Ethiopia  or  India. 
Thomas,    George    Henry,     an  American 
general,  was  born  in  Southampton  County, 
Va.,  July  31,  1816.' 
He   was    graduated 
from  West  Point  in 
1840,   W.    T.    Sher- 
man being  a  mem- 
ber of  the  same  class. 
He    served    in    the 
Seminole  and  Mexi- 
can Wars,  and  later 
was    appointed      a 
professor    at    West 
Point.  For  six  years 
he    was    in    service 
in  California     and 
Texas.    On  the  out- 
break of  the  Civil 
GEORGE  HENRY  THOMAS  War    he    remained 
loyal  to  the  Union, 

and  was  made  a  brigadier-general.  He 
served  first  in  the  valley  of  Virginia,  but 
was  soon  sent  to  Kentucky  and  placed  in 
command  of  a  division.  Here  in  Jan.,  1862, 
he  defeated  the  Confederate  forces  under 
Zollicoffer,  and  was  promoted  to  major- 
general.  In  the  hard-fought  battle  of  Stone 
River,  Tenn.,  he  rendered  distinguished 
service,  showing  his  characteristic  staying 
qualities.  In  the  battle  of  Chickamauga, 
when  the  Union  right  was  routed  and  Gen. 
Rosecrans  gave  up  the  field  for  lost,  Thomas, 
who  was  in  command  of  the  left,  held  his 
position  against  the  repeated  onslaughts 
of  the  victorious  Confederates,  thus  saving 
the  army  and  earning  the  title  of  The  Rock 
of  Chickamauga.  In  the  battle  of  Mis- 
sionary Ridge  Thomas  with  the  army  of 
the  Cumber  and  held  the  Union  center, 
which  carried  the  enemy's  intrenchments, 
scaled  the  heights  and  took  the  Confederate 
lines  on  the  crest.  Thomas  rendered  con- 
spicuous service  in  the  Atlanta  campaign, 
which  ended  in  the  capture  of  that  city. 
When  Sherman  started  on  his  march  to 
Savannah,  Thomas  was  left  to  oppose  the 
Confederate  army  under  Hood,  who  moved 
west  and  north  toward  Nashville.  While 
concentrating  his  forces  at  Nashville,  Thomas 
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sent  Schofield  to  check  Hood's  advance, 
resulting  in  the  hard-fought  battle  of  Frank- 
lin. When  Hood  appeared  before  Nash- 
ville, Thomas  delayed  to  attack  him,  tak- 
ing time  to  organize  and  equip  the  detach- 
ments which  had  come  to  him  from  different 
points.  Fault  was  found  with  him  for  his 
slowness  to  act ;  but  when  he  finally  attacked 
and  routed  Hood's  army  on  Dec.  16,  1864, 
winning  one  of  the  most  important  victories 
of  the  war,  his  wisdom  and  sagacity  were 
fully  vindicated.  He  received  the  thanks 
of  President  Lincoln  and  of  Congress,  was 
promoted  to  be  major-general  in  the  regular 
army  and  received  a  gold  medal  from  Tenn- 
essee. After  the  war  General  Thomas  was 
in  charge  of  several  military  districts.  He 
declined  the  rank  of  lieutenant-general 
which  was  offered  him,  saying  that  he  had 
done  nothing  since  the  war  to  merit  promo- 
tion. He  died  at  San  Francisco,  March  28, 
1870. 

No  officer  in  the  Civil  War  inspired  in  his 
men  a  greater  measure  of  enthusiasm  and 
personal  affection  than  "Old  Pap"  Thomas, 
as  he  was  affectionately  called  by  his  de- 
voted army.  As  a  commander  he  dem- 
onstrated qualities  of  the  highest  order,  and 
will  stand  as  one  of  the  foremost  figures  in 
the  history  of  the  Civil  War. 

Thomas,  Theodore,  American  orchestra- 
leader  and  conductor  of  the  Chicago  orches- 
tra, was  born  at  Esens,  Hannover,  Germany, 
Oct.  ii,  1835,  and  came  to  the  United 
States  in  1845.  He  studied  music  assidu- 
ously and  made  his  dtbui  as  a  solo  violinist, 
afterward  taking  part  in  concerts  and  on 
tours  in  various  parts  of  the  country.  In 
1864  he  inaugurated  orchestral  concerts, 
and  three  years  later  organized  the  Thomas 
orchestra.  He  subsequently  became  con- 
ductor of  the  Brooklyn  and  New  York 
Philharmonic  Societies,  and  on  his  removal 
in  1891  to  Chicago  he  became  conductor 
of  an  orchestra  there  and  was  musical 
director  of  the  Columbian  Exposition  in 
1893.  He  conducted  notable  musical  festi- 
vals at  Cincinnati  in  successive  years,  as 
also  at  New  York  and  Chicago,  and  did 
much  to  further  the  interests  of  music  in 
America  and  develop  public  taste  for  it.  He 
died  on  Jan.  4,  1905. 

Thom'asville,  Qa.,  a  city,  the  seat  of 
Thomas  County,  on  the  Atlantic  Coast  and 
Atl.  and  Birm.  railways,  about  200  miles 
southwest  of  Savannah.  It  is  an  attractive 
winter-resort,  with  several  large  hotels,  and 
is  in  an  elevated,  picturesque  region,  pro- 
ducing varied  fruits,  including  figs,  melons 
and  grapes;  while  cotton,  and  tobacco  are 
local  staples.  Its  industries  embrace  cotton- 
compresses,  carriage-works,  planing-mills, 
creameries,  a  basket-factory  and  lumber- 
mills.  It  owns  and  operates  its  own  water- 
works and  electric-light  plant,  and  has  a 
city  hospital  and  a  public  library,  several 
educational  institutions,  including  «*«•«*»• 
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Georgia  College,  Yoning  Female  College, 
and  the  Vashti  Home  for  Girls.  Population 
6,727. 

Thomp'son,  Sir  Benjamin,  better  known 
as  Count  Rumford,  a  brilliant  engineer, 
statesman  and  soldier,  born  at  Woburn,  in 
Massachusetts,  1753;  died  at  Auteuil,  a 
suburb  of  Paris,  in  1814.  He  appears  tc 
have  been  well-educated  in  spite  of  the  fact 
that  he  largely  was  self-educated.  Being 
an  English  sympathizer,  he  went  to  Eng- 
land at  the  outbreak  of  the  American 
Revolution.  Here  he  rapidly  advanced  in 
the  state  department.  In,  17 79  he  was 
elected  fellow  of  the  Royal  Society.  At 
the  invitation  of  a  Bavarian  prince  he  went 
to  Munich  in  1783,  where  he  remained  for 
1 1  years  as  minister  of  war  and  minister  of 
police.  During  this  period,  while  superin- 
tending the  construction  of  cannon  at  the 
arsenal,  he  made  a  series  of  experiments 
which  led  him  to  think  that  heat  is  not 
an  imponderable  fluid,  but  a  form  of 
energy.  He,  therefore,  is  justly  called  one 
of  the  founders  of  the  mechanical  theory 
of  heat.  At  Munich  he  was  made  Count 
Rumford.  He  and  Sir  Joseph  Banks  took 
part  in  the  establishment  of  the  Royal 
Institution  in  London.  Rumford's  second 
wife  was  the  widow  of  Lavoisier,  the  dis- 
tinguished chemist. 

Thompson,  Launt,  an  American  sculptor, 
was  born  in  Ireland  in  1833,  but  was  brought 
up  in  Albany,  N.  Y.  He  was  nine  years 
in  Palmer's  studio  in  Albany,  where  his 
bust  of  Little  Nell  made  him  well-known. 
A  statue  of  General  Winfield  Scott,  at  the 
soldiers'  home  near  Washington,  a  soldier's 
monument  at  Pittsfield,  Mass.,  a  colossal 
statue  of  Napoleon  and  a  statue  of  the 
first  president  of  Yale  on  the  college  grounds 
are  some  of  his  larger  works.  He  died  at 
Middletown,  N.  Y.,  Sept.  26,  1894. 

Thompson,  Richard  Wigginton,  an 
American  politician  and  ex-secretary  of  the 
United  States  navy,  was  born  in  Culpeper 
County,  Va.,  June  9,  1809,  and  died  at 
Terre  Haute,  Ind.,  Feb.  9,  1900.  When  a 
young  man,  he  was  a  clerk  m  Louisville, 
Ky  but  afterwards  moved  to  Lawrence 
County,  Ind.,  where  he  studied  law  and 
was  admitted  to  the  bar.  In  1834  he 
became  member  of  the  state  legislature  and 
later  of  the  senate,  acting  for  a  time  as 
president  of  the  senate  and  lieutenant- 
governor.  In  1841  he  was  elected  to  Con- 
gress, serving  for  several  terms,  and  for  a 
time  was  judge  of  the  fifth  Indiana  cir- 
cuit In  1877  he  entered  Hayes  cabinet 
as  secretary  of  the  navy,  and  became  chair- 
man of  the  American  Committee  of 
[French]  Panama  Canal  Company.  He  wrote 
History  of  the  Tariff,  The  Papacy  and 
the  Civil  Power,  Footprints  of  the  Jesuits 
and  Personal  Recollections  of  Sixteen  Presi- 
dents. 
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Thom'son,  James,  a  British  poet,  was  born 
in  Roxburghshire,  Scotland,  Sept.  n,  1700. 
He  studied  six  years  at  Edinburgh.  His 
fame  rests  upon  his  poem,  The  Seasons. 
Winter  appeared  in  1726,  followed  by  Sum- 
mer (1727),  Spring  (1728)  and  Autumn. 
He  wrote  several  dramas,  Agamemnon,  Ed- 
ward and  Eteonora,  and  Tancred  and  Sigis- 
tnunda.  The  Castle  of  Indolence,  next  to 
The  Seasons  his  best-known  work,  was 
written  in  1748.  The  song  Rulel  Britannia 
is  found  in  a  masque,  Alfred,  written  by 
Thomson  in  connection  with  Mallet.  He 
died  near  Richmond,  England,  Aug.  27, 
1748. 

Thomson,  Joseph  John,  a  brilliant  young 
English  physicist,  who  has  since  1884 
occupied  the  most  important  chair  of 
physics  in  Great  Britain,  that  of  Experi- 
mental Physics  at  Cambridge  University. 
He  was  born  near  Manchester,  Dec.  18, 
1856;  was  educated  at  Owens  College  and 
at  Trinity  College,  Cambridge,  where  he 

traduated  as  second  wrangler  and  second 
mith's  prizeman  in  1880.  His  work  has 
been  of  profound  character.  Aside  from 
numerous  contributions  to  periodical  liter- 
ature, the  following  works  give  some  idea 
of  his  activity :  Treatise  on  Vortex  Motion; 
Application  of  Dynamics  to  Physics  and 
Chemistry;  and  Recent  Researches  in  Elec- 
tricity and  Magnetism.  In  1899  he  achieved 
the  division  of  the  hydrogen  atom.  By  a 
clear  and  logically  connected  series  of 
experiments  he  split  a  small  part  from 
the  hydrogen  atom,  which  he  calls  a  cor- 
puscle. It  has  a  mass  of  only  one-thousandth 
of  that  of  the  hydrogen  atom.  For  a  pop- 
ular account  of  this  work  consult  The 
Astrophysical  Journal,  Vol.  XI.,  pp.  170-4 
(1900).  See  ATOM  and  HYDROGEN. 

Thomson,  Sir  William.  See  KELVIN, 
LORD. 

Thor  (thsir  or  tor),  in  Scandinavian  myth, 
was  the  oldest  son  of  Odin  and  Frigga  and 
was  the  god  of  thunder.  He  ruled  winds, 
seasons  and  agriculture.  The  Eddas  speak 
of  him  as  the  champion  of  gods  and  men, 
hurling  his  thunderbolts  at  his  enemies, — 
the  monsters  and  giants.  His  weapon  was 
an  enormous  hammer,  which,  after  it  was 
thrown,  came  back  into  his  hand.  He  never 
grew  weary.  No  matter  how  much  strength 
he  spent,  it  was  renewed  by  a  magic  belt 
which  he  wore  around  his  waist.  Thursday 
is  named  from  Thor. 

Thoreau  (tho'ro),  Henry  David,  was  born 
at  Concord,  Mass.,  July  12,  1817.  He 
graduated  at  Harvard  College  in  1837,  and 
became  a  surveyor.  *  He  lived  the  simplest 
of  lives,  spending  most  of  his  time  in  long 
tramps  through  the  woods,  in  the  study  of 
nature  and  in  writing.  Emerson  says  of 
him:  "He  was  bred  to  no  profession;  he 
never  married;  he  lived  alone;  he  never 
went  to  church;  he  never  voted;  he  refused 
to  pay  a  tax  to  the  state;  he  ate  no  flesh; 


he  drank  no  wine;  he  never  knew  the  use 
of  tobacco;  and,  though  a  naturalist,  he 
used  neither  trap  nor  gun."  This  poet- 
naturalist  built  with  his  own  hands  a  small 
cabin  on  the  banks  of  Walden  Pond  near 
Concord,  and  lived  there  by  himself  for  two 
years.  His  expenses  during  these  years 
were  nine  cents  a  day,  and  he  gave  an 
account  of  his  experiences  in  perhaps  his 
finest  book,  Walden,  published  in  1854. 
Others  were  Cape  Cod,  The  Maine  Woods 
and  A  Yankee  in  Canada.  No  one  else  has 
lived  so  close  to  nature  or  so  written  of  it. 
He  died  at  Concord,  May  6,  1862.  See 
Thoreau  the  Poet-Naturalist  by  Channing 
and  Sanborn's  Thoreau  in  The  American 
Men  of  Letters  Series. 

Thorn,  a  conspicuous  rigid  and  sharp 
structure  of  plants.  Thorns  may  be  trans- 
formed leaves  or  branches,  and  are  most 
extensively  developed  by  plants  of  the  arid 
regions. 

Thorwaldsen  (tdr'wald-seri),  Albert  Ber- 
tel,  one  of  the  greatest  of  modern  sculptors, 
was  born  probably  at  Copenhagen,  Nov.  15, 
1770.  When  asked  where  he  was  born  he 
said :  "  I  don't  know;  but  I  arrived  at 
Rome  on  March  8,  1797,"  thus  dating  his 
birth,  as  it  were,  from  the  beginning  of 
his  career  as  an  artist.  He  was  a  son  of 
a  poor  ship-carpenter,  and  first  carved 
figureheads  in  the  shipyard  where  his  father 
worked.  He  had  little  schooling,  and 
always  was  a  poor  writer  and  speller,  but 
by  1793  he  had  gained  a  gold  medal  for 
a  design  and  with  it  a  chance  to  study 
abroad  for  three  years.  Only  after  long 
and  hard  study  did  he  at  last  (1803)  gain 
recognition  by  his  Jason,  but  from  this 
time  he  prospered.  His  return  to  Den- 
mark in  1819  was  triumphal  and  his  recep- 
tion almost  royal.  But  a  year  later  found 
him  back  at  Rome,  which  he  made  his 
home.  Thorwaldsen  died  on  March  24, 
1844,  leaving  to  his  country  most  of  his 
great  works  and  the  bulk  of  his  fortune, 
with  which  to  build  a  museum  where  they 
should  be  kept.  Of  his  many  busts  that 
of  Byron  is  one  of  the  finest.  His  famous 
Christ  and  the  Twelve  Apostles  is  in  the 
cathedral  of  Copenhagen.  See  his  Life 
by  Plon. 

Thrace  (thras),  in  ancient  times  the  name 
of  a  country  bounded  by  the  Danube,  the 
Euxine  and  ^Egean  Seas,  Macedonia  and 
Illyria.  Roughly  speaking,  ancient  Thrace, 
before  the  rise  of  the  Macedonian  power, 
embraced  the  territory  now  divided  into 
Rumelia  and  Bulgaria.  Under  the  Romans 
it  included  only  the  part  south  of  the 
Haemus  or  Balkan  Mountains,  while  the 
northern  part  was  called  Mcesia.  It  was  a 
mountainous  cottntry,  the  chief  range  bein& 
the  Haemus  or,  as  it  is  now  called,  the 
Balkans,  the  highest  peaks  of  which  are 
over  8,000  feet  above  the  sea.  It  was 
marshy  and  undrained,  covered  with  deep 
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forests  of  fir,  oak,  chestnut  etc.,  but  parts 
of  it,  as  the  great  plain  of  Adrianople,  were 
very  fertile;  cattle,  sheep,  horses  and  swine 
were  kept;  and  the  chief  products  were 
wheat,  millet,  hemp  and  wine.  Its  gold 
and  silver  mines  led  to  conquest  by  Philip 
of  Macedon  and  by  Lysimachus.  Who  the 
early  Thracians  were  is  not  known.  They 
were  not  Greeks,  and  they  lived  by  robbery 
and  war.  The  Greeks  first  heard,  of  them 
through  their  coastal  colonies,  the  chief  of 
which  was  Byzantium.  But  the  interior 
of  Thrace  kept  its  independence,  except 
for  a  short  time  when  conquered  by  the 
Persian  general  Megabazus,  until  conquest 
by  Macedonia.  In  168  B.  C.  it  became 
Roman  territory,  was  colonized  by  Sar- 
matians  and  Goths,  overrun  by  Attila  and 
Alaric,  and  conquered  by  Amurath  the 
Turk  in  1353. 

Thrasher.    See  THRUSH  (BROWN). 

Thread,  a  twisted  filament  of  flax,  wool, 
cotton,  silk  or  other  fibrous  substance, 
making  a  fine,  strong  and  well-rounded  as 
well  as  lengthy  line  for  sewing  with.  For 
the  operation  of  drawing  out  and  twisting 
into  thread  see  SPINNING. 

Three  Rivers,  Can.,  county-seat  of  Maur- 
ice County,  Quebec,  is  on  St.  Lawrence 
River  at  the  head  of  tide-water  and  where 
the  St.  Maurice  divides  before  entering  the 
greater  stream.  It  extensively  manufac- 
tures the  bog-iron  found  near  by  and  does 
a  large  trade  in  lumber.  It  was  founded 
in  1634.  The  population  is  9,981. 

Thresh'ing  Machine',  a  machine  or  appa- 
ratus for  beating  out  the  seed  of  grain  and 
separating  it  from  the  straw.  In  recent 
and  more  perfect  machines,  besides  the 
grain-conveyer  which  carries  the  grain, 
chaff  and  short  straws  by  an  oscillating 
motion  to  the  sieves  in  the  shoe,  where  it 
is  cleaned  by  the  fanblast,  there  usually 
are  attached  operating  grain-weighers, 
measurers,  tailings,  elevators  and  baggers, 
in  addition  to  self-feeders,  automatic  band- 
cutters  and  other  mechanically  operated 
and  labor-saving  devices.  The  perfection 
reached  to-day  by  the  modern  type  of 
American  thresher  is  indicated  by  the  fact 
that,  where  driven  by  an  engine  of  15 
or  20  horse-power,  as  many  as  4,000  bushels 
a  day  are  threshed,  with  the  best  and  most 
satisfactory  results  in  separating  the  grain 
from  the  straw. 

Throwing  the  Hammer.  See  PUTTING 
THE  SHOT. 

Thrush,  the  common  name  for  any  bird 
belonging  to  the  genus  Turdus.  Thrushes 
occupy  the  highest  rank  in  the  class  of 
birds.  They  belong  to  a  large  family  which 
embraces  about  300  species  found  in  most 
parts  of  the  world.  They  usually  are  fine 
singers.  The  eastern  hemisphere  has  a 
larger  number  of  varieties  than  the  western 
one.  Our  familiar  robin  is  a  thrush.  Of 
the  various  thrushes  common  in  the  eastern 


United  States  all,  save  the  robin,  have 
plain,  brown  backs  and  spotted  breasts. 
The  wood-thrush  is  the  best  known.  It 
is  a  bird  about  two  inches  shorter  than 
the  robin,  cinnamon  brown  above  with  a 
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whitish  breast  spotted  with  very  distinct 
dusky  spots.  As  its  name  indicates,  it 
is  a  bird  fond  of  woods,  but  will  perch 
and  sing  in  maples  and  elms  on  quiet 
village-streets.  Its  voice  is  flute-like  and 
its  song  lively  and  engaging.  It  nests  in 
woodland  and  in  shrubbery  about  a  house; 
builds  a  nest  closely  resembling  that  of 
the  robin  but  somewhat  deeper,  the  ma- 
terials being  leaves,  roots,  weed-stems, 
mud,  bits  of  cloth  and  paper.  There  are 
three  or  four  (rarely  five),  greenish-blue 
eggs.  It  is  also  known  as  the  song-thrush, 
and  corresponds  to  the  song-thrush  of 
Europe,  which  is  a  little  larger  but  other- 
wise like  our  wood-thrush.  The  hermit- 
thrush  is  a  northern  bird  smaller  than  the 
wood-thrush.  It  seldom  nests  south  of 
Vermont  or  northern  Michigan,  and  ex- 
tends northward  to  the  Arctic  regions.  It 
is  not  often  seen,  but  the  song  of  this 
shy  bird  is  of  rarest  beauty.  Wilson's 
thrush  or  the  veery  ranges  between  the 
two  in  nesting  habits,  not  extending  so 
far  north  as  the  hermit  nor  so  far  south 
as  the  wood- thrush.  It  seldom  nests  south 
of  40°  N.  It  is  one  of  the  smaller  thrushes, 
and  utters  a  song  of  much  sweetness,  its 
voice  sometimes  being  heard  at  night. 
The  brown  thrasher,  also  called^  brown 
thrush  and  ground-thrush,  is  the  "merry, 
brown  thrush  sitting  up  in  a  tree."  This 
bird  is  longer  than  the  robin,  of  slender 
build,  red-brown  above,  underneath  white 
spotted  with  dark  brown;  its  tail  is  very 
I  long.  In  the  manner  of  using  the  tail  to 
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give  expression  to  its  feelings  it  shows 
itself  a  true  cousin  to  the  wrens,  but  vari- 
ously shows  relationship  to  the  true  thrushes. 
This  bird  is  widely  distributed,  a  familiar 
summer  resident,  its  joyous  song  familiar 
and  well-prized.  The  nest  is  built  in  the 
ground  or  in  a  low  bush.  It  is  a  bulky 
structure  of  twigs,  rootlets  and  leaves 
lined  with  horse-hair  and  feathers.  The 
brown  thrasher  is  accused  of  being  a  fruit- 
thief,  but  in  return  for  tribute  levied  he 
destroys  many  baneful  insects.  The  jolly 
lay  is  poured  forth  from  topmost  branch  of 
thickset  haunt. 

Thucydides  (thu-sid'^-dez),  the  great  his- 
torian of  the  Peloponnesian  War,  was  an 
Athenian,  born  probably  in 
471  B.  C.  He  owned  gold- 
mines in  Thrace,  and  was 
one  of  the  few  who  recovered 
from  the  terrible  plague  at 
Athens.  He  was  in  com- 
l  mand  of  an  Athenian  squad- 
ron in  424,  when  summoned 
to  Amphipolis  to  save  it 
from  falling  into  the  hands 
of  the  Spartans,  but  arrived 
on  the  evening  of  the  day  on 
which  the  place  surrendered. 
For  this  failure  Thucydides 
was  exiled.  According  to  his 
THUCYDIDES  own  account  this  exile  lasted 
20  years.  It  seems  certain 
that  he  died  a  violent  death,  but  when  or 
how  is  not  known.  Hardly  any  literary 
work  has  received  higher  praise  than  the 
great  work  of  Thucydides.  It  is  remarkable 
for  its  truthfulness  and  for  the  short,  simple 
and  realistic  way  in  which  he  has  recorded 
facts  that  must  have  taken  months  to 
gather,  sift  and  decide  upon.  Macaulay 
repeatedly  said  that  no  historian  need  ever 
hope  to  equal  Thucydides.  See  Fyffe's 
Primer  of  Greek  History. 

Thug,  meaning  a  cheat,  is  the  name 
of  a  religious  brotherhood  in  India,  which 
in  honor  of  the  goddess  Kali  commits  mur- 
ders and  lives  chiefly  from  the  plunder  got 
from  its  victims.  Thugs  usually  band  in 
gangs  of  ten  to  fifty  or  more,  and  travel, 
if  wealthy  enough,  on  horseback  with  tents, 
under  the  guise  of  traders.  Each  gang 
has  its  leader;  its  teacher;  its  entrappers; 
its  stranglers;  and  its  grave-diggers.  They 
inveigle  travelers  to  join  them  on  the  plea 
of  safety,  or  lie  in  wait  for  them.  When 
the  victim  is  strangled  and  robbed,  his 
body  is  buried  in  an  out-of-the-way  place, 
and  is  sometimes  mutilated.  Thugs  also 
infest  the  rivers.  They  are  superstitious, 
and  never  commit  murder  unless  all  omens 
are  favorable.  It  was  not  till  1831  that 
energetic  measures  were  taken  to  stop  these 
practices,  but  thuggee,  as  it  is  called,  has 
not  yet  wholly  disappeared. 

Thur'man,  Allen  Qranbery,  an  American 
statesman,  was  born  at  Lynchburg,  Va.f 


Nov.  13,  1813.  When  six  years  old,  his 
family  moved  to  Ohio.  He  became  a  lawyer 
and  was  chosen  a  representative  in  the  2gth 
Congress.  In  1851  he  was  made  judge  of 
the  supreme  court  of  Ohio,  serving  as  chief- 
justice  from  1854  to  1856.  He  ran  for 
governor  of  Ohio  in  1867.  During  his  two 
terms  as  United  States  senator  (1869-81) 
he  was  one  of  the  ablest  and  most  prom- 
inent members  of  that  body.  In  1888 
Thurman  ran  for  vice-president  on  the 
Democratic  ticket  with  Cleveland.  He  died 
on  Dec.  12,  1895. 

Thyrsus  (ther'sus),  a  compound  raceme 
or  panicle  in  which  a  compact,  pyramidal 
cluster  of  flowers  is  formed,  as  in  the  lilac 
or  a  bunch  of  grapes.  See  INFLORESCENCE. 

Ti'ber,  a  famous  Italian  river,  rises  in  the 
Apennines,  passete  through  Rome,  and  falls 
into  the  Mediterranean  by  two  mouths  near 
Ostia,  after  a  course  of  230  miles.  Between 
Lodi  and  Passo  del  Forello  are  rapids,  and 
here  the  river  runs  through  a  narrow  gorge 
for  several  miles.  The  Tiber  is  navigable 
for  ships  to  Rome,  18  miles  from  its  mouth, 
where  it  is  500  feet  wide,  and  for  boats  of 
light  draught  to  the  mouth  of  the  Neva, 
72  miles  further  up.  The  Tiber  has  always 
been  noted  for  its  yellow  color,  which  comes 
from  the  yellow  clay  through  which  it  passes 
Besides  Rome,  the  chief  city  on  its  banks  is 
Perugia.  Steps  have  been  taken  to  deepen 
and  otherwise  improve  the  Tiber's  course. 

Tiberius  (ti-be'rt-us'),  emperor  of  Rome, 
was  born  on  Nov.  16,  42  B.  C.  As  the 
stepson  of  Augustus  he  was  adopted  by 
that  emperor,  and  saw  service  at  the  head 
of  the  legions  on  the  outposts  of  the  em- 
pire. He  was  popular  with  Augustus,  the 
soldiers  and  the  people,  and  was  married 
to  Julia,  the  emperor's  daughter.  He 
ascended  the  throne  in  14  A.  D.,  and, 
according  to  Mommsen,  was  the  best  of  the 
emperors.  Tacitus  grossly  misrepresented 
his  character  and  life.  When  power  fell 
into  the  hands  of  ^Llius  Sejanus,  a  Roman 
knight  and  a  commander  of  the  Praetorian 
guards,  a  man  of  ability,  Sejanus  ruled 
well,  though  he  murdered  leading  citizens, 
pouring  tales  of  conspiracy  into  the  ears 
of  Tiberius.  But  Sejanus  could  not  hide 
his  ambition  to  become  emperor  in  name 
as  well  as  fact,  and  fell  in  31  A.  D.  There 
has  been  an  almost  complete  reversal  of 
the  unjust  verdict  of  history  on  Tiberius. 
It  is  recognized  that  he  ruled  the  people 
well,  though  the  Roman  court  suffered 
injustice  at  his  hands  in  retaliation  for  the 
disloyalty  of  the  old  aristocracy.  Consult 
Mommsen's  Roman  Provinces;  Beesley's 
Catiline,  Clodius  and  Tiberius;  Duruy's 
History  of  Rome;  and  Tarver's  Tiberius.  It 
was  in  the  reign  of  Tiberius  that  Christ  was 
crucified  at  Jerusalem.  The  emperor  died  on 
March  16,  37  A.  D. 

Tibet  or  Thibet  (tWet)  is  the  south- 
eastern portion  of  the  vast  central  plain  of 
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Asia,  between  28°  and  36°  N.  and  79° 
and  103°  E.  It  lies  between  Chinese  or 
East  Turkestan  on  the  north ;  China  proper 
to  the  east;  Bhutan,  British  Hindostan  and 
Nepal  on  the  south;  and  Kashmir  in  the 
west.  Thus  it  extends  eastward  from  the 
Pamirs  (q.  v.)  between  the  Himalayas  and 
the  Kwen-Lun  Mountains  to  China. 
Strangers  having  been  jealously  excluded, 
wide  regions  remain  unexplored. 

Area  and  Surface.  Estimates  of  the  area 
vary  from  463,200  to  812,000  square  miles, 
the  true  area  probably  being  over  700,000 
square  miles,  while  the  population  is  vari- 
ously reckoned  as  2,250,000  or  6,500,000, 
though  it  more  likely  is  about  4,500,000. 
The  extreme  length  is  1,600  miles  east  and 
west,  the  breadth  from  150  miles  in  the 
west  to  700  in  the  east.  The  country  is 
the  laigest  and  loftiest  tableland  on  the 
globe.  The  Himalayas  shut  it  in  on  the 
south,  the  Kwen-Luns  on  the  north.  The 
Karakoram  and  its  spurs  traverse  the 
west,  separating  Tibet  from  Kashmir, 
while  the  Yun-Ling  Mountains  on  the  east 
part  China  and  Tibet.  The  plateau  is  not 
level,  but  is  dotted  with  peaks  and  ranges, 
20  heights  being  higher  than  the  loftiest 
Andes  and  the  general  height  of  the  plains 
10,000  to  17,600  feet  above  the  sea,  while 
the  mountains  rise  almost  equally  above 
these  plains.  The  Kwen-Lun  sends 
numerous  outrunners  south  into  the 
plateau;  eastern  Tibet  is  traversed  by 
somewhat  parallel  ranges;  and  in  the 
south  Hedin  (q.  v.)  has  discovered  a  range 
2,000  miles  long,  hitherto  unknown,  run- 
ning about  west  and  east. 

Drainage  and  Climate.  Tibet  is  a  mother 
of  mighty  rivers.  The  Brahmaputra  (q.  v.), 
Hoang-Ho,  Indus,  Irawadi,  Salwin,  Sampu, 
Sutlej  and  Yang-Tze-Kiang  all  rise  in 
Tibet.  The  Karakoram  Mountains  enclose 
a  valley  drained  by  the  headwaters  of  the 
Sanpu  and  Indus  (q.  v.),  the  basin  of  the 
former  being  Tibet  proper,  that  of  the 
Indus  forming  Ladak  and  Bultistan.  North 
of  the  Karakoram  is  the  large  desert  called 
Katchi  in  the  east  and  Khor  in  the  west. 
The  Yang-Tze  (q.  v.)  in  the  east  drains 
the  tract  named  Khan.  The  Hoang-Ho 
(q.  v.)  rises  in  the  hill-country  of  Lake 
Kokonor  in  northeastern  Tibet.  Large 
lakes  are  numerous  throughout  the  country. 
In  the  north  and  west  the  enclosed  plains 
form  poorly  watered,  inland  drainage- 
basins  and  contain  saline  lakes.  Tibet's 
extreme  elevation,  though  it  lies  approxi- 
mately between  the  latitude  of  Constanti- 
nople and  that  of  New  Orleans,  gives  it 
almost  arctic  winters.  The  mountains  and 
plains  rob  the  air  of  moisture  on  its  inland 
journey  from  the  oceans,  whose  nearest 
point,  the  Bay  of  Bengal,  is  hundreds  of 
miles  away.  So  the  climate  is  excessively 
dry,  the  fluctuations  of  temperature  great 
and  '  sudden,  and  the  northern  winds  in 


winter  biting  to  the  bone.  Timber  never 
rots,  meat  never  spoils,  wood  becoming 
brittle  and  flesh  drying  until  it  can  be 
powdered.  Among  the  mountains  huge 
glaciers  abound,  one,  32  miles  long,  being 
four  times  the  size  of  Switzerland's  world- 
famous  Mer  de  Glace. 

Resources.  The  plains,  like  the  steppes 
of  Russia  and  Central  Asia,  are  used  for 
grazing,  but  vegetation  is  scant  and  is  that 
of  deserts  and  of  alpine  regions.  Green 
meadows  occur  only  along  streams,  but 
forests  of  birch,  coniferous  trees  and  poplar 
exist  on  the  mountains  of  eastern  Tibet. 
Wild  beasts  abound  in  watered  districts, 
and  antelopes,  wild  asses  and  yaks  or 
Tibetan  oxen  are  numerous  on  the  steppes. 
The  fertile  valleys  produce  fruits  and 
grains,  barley  and  other  cereals,  as,  also, 
pulse  and  vegetables  being  grown,  and 
some  favored  regions  even  yielding  peaches 
and  grapes.  The  domestic  animals  are  the 
sheep  and  yak,  but  in  some  regions  there 
are  buffalo,  camels  and  swine.  Irrigation 
is  necessary,  and  terraces  are  built  along 
slopes  to  retain  water.  Borax,  copper, 
niter,  salt,  silver,  sulphur  and  tin  abound; 
there  are  considerable  quantities  of  gold, 
borax,  gold  and  salt  being  the  minerals 
most  worked;  but  lack  of  fuel  makes  the 
development  of  mineral  wealth  slow. 

Inhabitants  and  Industries,  The  people 
belong  to  a  semicivilized  Mongolian  race 
akin  to  the  Burmans.  They  are  industrious, 
intelligent,  and  skilful.  Their  language  is 
not  unlike  Chinese,  but  is  written  in  char- 
acters that  express  many  syllables.  The 
northern  Tibetans  are  nomadic,  but  the 
southern  ones  live  in  houses,  building  them 
of  stone  or  sun-dried  brick.  Polyandry, 
the  marriage  cf  one  woman  to  many  men, 
prevails  among  the  lower  classes.  Courts 
of  justice  exist,  but  the  ordeal  or  the  lot 
often  decides  doubtful  cases,  and  even  tor- 
ture is  used  in  criminal  cases  to  obtain 
evidence.  Local  conditions  decide  what 
occupations  can  be  pursued,  and  in  some 
places  agriculture  is  carried  on,  whereas  in 
other  places  only  pastoral  pursuits  can  be 
followed.  Though  the  industries  are  not 
important,  wool-spinning,  weaving  and 
knittmg  are  common  and  many  hands  have 
skill  in  making  images  and  decorations  for 
temples.  The  people  are  ingenious  jewelers, 
and  make  fine  fabrics  of  goat's  hair  and 
wool.  A  large  literature,  mainly  religious, 
has  accumulated,  and  printing  has  been 
practised  for  centuries.  There  is  a  large 
trade  with  Turkestan  and  China;  consider- 
able traffic  crosses  the  Indian  frontier;  and 
furs,  gold,  musk,  precious  stones  and  wool 
are  exported. 

Government  and  Religion.  Tibet  is  a 
theocracy,  the  church  being  the  state  and 
the  priests  the  real  rulers,  though  China  is 
the  suzerain  of  Tibet.  Chinese  authority  is 
represented  by  two  officers,  who,  respec- 
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lively,  have  charge  of  foreign  relations  and 
of  military  matters;  by  three  commanders 
of  the  permanent  Chinese  garrison  (about 
4,600  men)  at  Dingei,  Lhasa  and  Shigatse; 
and  by  a  few  other  officials.  But  the 
administration  is  almost  wholly  in  Tibetan 
hands.  The  religion  is  that  form  of  Buddh- 
ism (q.  v.)  which  is  called  Lamaism,  but 
beside  it  exist  the  superstitions  of  shaman- 
ism. The  priests,  called  lamas,  are  exceed- 
ingly numerous.  At  their  head  is  a  high- 
priest,  the  Dalai  Lama,  who  lives  in  a 
palace  near  Lhasa,  rules  through  a  priest 
appointed  for  life  by  the  Chinese  govern- 
ment as  a  minister,  and  claims  to  be  the 
head  of  the  Buddhist  world.  The  priests 
have  superbly  decorated  temples,  and  their 
monasteries,  containing  thousands  of  in- 
mates, resemble  populous  towns.  The 
organization  and  ceremonies  of  Lamaism 
are  so  like  those  of  the  Roman  church 
that  Hue  and  Gabet,  French  missioners  to 
Tibet  in  1844-6,  thought  Satan  had  made 
it  in  mockery  of  the  Christian  church. 

History.  Tibet,  with  Korea  and  Abys- 
sinia, has  been  a  hermit  among  nations. 
About  Christ's  time  Sakya,  the  Hindu 
Buddhists'  last  great  teacher,  settled  at 
Lhasa  (q.  ?;.),  where  it  is  thought  that  he 
lives  yet  in  the  Dalai  Lama.  But  the  his- 
torical and  formal  entry  of  Buddhism  really 
occurred  in  A.  D.  622, —  the  tvery  year 
Mohammed  left  Mecca.  In  821  Tibet 
paid  tribute  to  China.  Western  Tibet  was 
overrun  by  Turks,  till  Aurungzeb  in  the 
1 7th  century  expelled  them.  Odorico,  an 
Italian  friar,  visited  Tibet  in  1328;  Andrada, 
a  Portuguese  Jesuit  m  1534;  and  Capuchin 
missionaries  in  1708-44.  Tibet  became  a 
dependency  of  China  in  1720.  The  priests 
enforced  strict  exclusion  of  all  foreigners 
who  were  not  Buddhists.  Russia  gained 
influence  in  Tibet  about  1890.  In  1890 
and  1893  England  made  Tibetan  treaties 
with  China  to  remove  hindrances  from 
Indian  trade  with  Tibet.  The  Tibetans 
failing  to  observe  the  terms  of  the  treaty, 
Britain  in  1903-4  sent  a  military  expedi- 
tion to  Lhasa.  Its  commander  concluded 
a  treaty  with  the  Tibetans  themselves 
which  removed  all  causes  of  friction,  the 
latter  paying  an  indemnity  and  the  English 
evacuating  Chumbi  Valley  in  1908.  No 
Tibetan  territory  may  be  sold,  mortgaged 
or  leased  to  any  foreign  power  without 
English  consent,  nor  Tibetan  public  works 
or  affairs  be  subject  to  foreign  interference 
or  management.  China  assented  to  this 
in  1906,  and  Russia  and  Britain  agreed  in 
1907  to  negotiate  with  Tibet  only  through 
China  and  to  send  no  representative  to 
Lhasa.  Consult  Hue's  Recollections^  of  a 
Journey  to  Tibet;  Landon's  Opening  of 
Tibet;  and  Landor's  Tibet  and  Nepal. 

Tick,  a  kind  of  mite  having  the  mouth 
in  the  form  of  a  sharp  beak.  Birds  and 
mammals  suffer  especially  from  it.  They 


are  very  common  in  warm  countries  and 
are  parasites  on  cattle.  The  so-called  sheep- 
ticks  are  insects  with  six  legs,  while  all 
true  ticks  have  eight  legs,  like  the  spiders. 
They  live  on  plants  and  will  attach  them- 
selves to  the  skin  of  man  as  well  as  to 
animals.  The  wood-tick  is  common  in  our 
woods  in  certain  sections.  Squirrels,  rab- 
bits, pigeons  and  chickens,  —  each  is 
affected  by  a  special  tick.  Eight  species 
are  found  upon  cattle  in  this  country,  and 
diseases  of  cattle  are  transmitted  by  the 
cattle-ticks.  Those  of  South  Africa  and 
Brazil  are  dreadful  pests.  In  South  America 
they  cling  in  clusters  of  hundreds  to  slender 
twigs,  and  transfer  themselves  to  horses 
and  cattle.  They  bury  their  heads  under 
the  skin  and  suck  blood,  becoming  as  large 
as  a  horse-bean.  Herds  of  cattle  are  some- 
times killed  by  the  exhaustion  produced  by 
these  parasites.  Wet  weather  is  fatal  to 
them,  and  infested  animals  are  often  freed 
from  them  by  swimming  a  river. 

Tick' nor,  George,  an  American  author, 
was  born  at  Boston,  Aug.  i,  1791.  He 
graduated  at  Dartmouth  College  when  16, 
and  studied  law.  In  1820  Ticknor  became 
professor  of  French  and  Spanish  in  Harvard 
College.  His  History  of  Spanish  Literature 
was  published  in  1849,  at  once  took  high 
rank,  and  was  translated  into  Spanish, 
German  and  French.  His  Life  of  Prescott 
is  considered  one  of  the  finest  biographies 
ever  written.  Ticknor  died  on  Jan.  26, 
1871.  See  Life  by  Hilliard. 

Ticonderoga  (tt-kon-der-d'ga),  a  village  of 
New  York  at  the  outlet  of  Lake  George. 
88  miles  northeast  of  Albany.  Population 
2,475.  The  French  in  1755  "built  For, 
Carillon  here,  afterward  called  Fort  Ticon- 
deroga, to  command  Lake  Champlain.  Two 
years  later  Montcalm  led  his  force  of  9,000 
men  from  this  fort  and  captured  Fort 
William  Henry,  which  had  been  built  by 
Sir  William  Johnson  at  the  southern  end  of 
Lake  George.  In  1758  General  Aber- 
crombie  was  defeated  by  its  garrison  with 
a  loss  of  2,000  men;  but  next  year  General 
Amherst  forced  the  French  to  dismantle 
and  abandon  it.  After  the  battle  of  Lexing- 
ton Ethan  Allen  (q.  v.)  stormed  Ticon- 
deroga on  May  10,  1775.  Next  year 
Burgoyne,  by  planting  a  battery  on  Mount 
Defiance,  forced  the  American  garrison  to 
leave  Fort  Ticonderoga,  which  the  British 
held  until  Burgoyne's  surrender,  though  it 
was  attacked  by  General  Lincoln.  The 
British  also  held  it  a  short  time  in  1780. 
Parts  of  the  walls  are  still  standing.  See 
Joseph  Cook's  History  of  Ticonderoga. 

Tides,  the  periodic  rising  and  falling  of 
the  waters  of  the  sea  along  coasts  and 
inlets.  The  rising  is  called  the  flood,  and 
when  highest  is  called  high  water;  the  fall- 
ing is  called  the  ebb,  and  at  its  lowest  is 
known  as  low  water.  The  short  lull  be- 
tween tides  is  called  slack  water.  Flood- 
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tide  and  ebb-tide  each  last  approximately 
six  hours,  there  being  two  high  and  two 
low  tides  daily.  Each  day  high  water 
occurs  52  minutes  later  than  the  day  be- 
fore, as  the  average  time  between  two 
high  or  low  tides  is  1 2  hours  and  2  6  minutes 
Sir  Isaac  Newton  first  discovered  the  cause 
of  the  tides  by  applying  his  newly  dis- 
covered law  of  gravitation,  showing  that 
the  rising  of  the  waters  is  due  to  the  differ- 
ence between  the  attraction  of  the  moon 
and  of  the  sun  upon  the  earth  as  it  revolves. 
As  the  particles  of  water  are  free  to  move 
while  the  particles  of  land  are  not,  this 
attraction  draws  them  toward  the  moon, 
forming  a  swell  in  the  ocean's  waters. 
This  swell  draws  toward  it  waters  from  both 
sides,  leaving  on  the  coasts  a  depression, 
or  low  water.  Gravitation  acts  on  the 
solid  mass  of  the  earth  as  if  this  mass  were 
concentrated  at  the  center  of  the  globe. 
So  on  the  side  of  the  earth  opposite  that 
of  the  moon  the  waters  are  less  attracted 
than  the  land,  being  at  a  greater  distance, 
and  are  as  it  were,  left  somewhat  behind, 
thus  lorming  another  swell,  just  opposite 
to  the  one  in  the  other  hemisphere.  By 
the  rotation  of  the  earth  this  system  of 
swells  and  troughs  travels  from  east  to 
west  over  every  part  of  the  ocean.  The 
attraction  of  the  sun  also  causes  two  daily 
tides,  but  these  solar  tides  are  much  smaller 
than  the  lunar  tides.  As  the  moon  and 
sun  rarely  are  in  the  same  relative  posi- 
tions, their  high  tides  do  not  usually  occur 
at  the  same  time.  But  at  new  moon  and 
full  moon  they  are  in  line  with  the  earth 
and  their  attractions  act  together,  causing 
especially  high  water,  known  as  the  spring 
tides.  At  the  time  of  the  first  and  of  the 
third  quarter  of  the  moon,  it  is  at  right 
angles  with  the  sun,  and  their  attractions 
act  against  one  another,  lessening  the 
height  of  the  high  water.  These  are  the 
neap  tides. 

A  complete  explanation  of  the  tides  can- 
not be  given  in  this  place.  For  this  the 
student  is  advised  to  read  Sir  Robert  Ball's 
Time  and  Tide  in  the  Romance  of  Science 
Series;  articles  464-84  in  Young's  General 
Astronomy;  Francis  Darwin's  Tides,  popular 
lectures  before  Lowell  Institute;  and,  lastly, 
his  masterly  article  on  Tides  in  the  Ency- 
clopaedia Britannica. 

In  the  references  just  given  the  tides  are 
treated  as  a  wave-motion,  which  they  really 
are.  This  is  the  only  point  of  view  from 
which  they  can  be  satisfactorily  considered. 
See  WAVE-MOTION. 

Tien-Tsin  (te-en'tseri),  a  large  city  of 
China,  is  on  Pei-ho  River,  38  miles  from 
its  mouth  and  80  southeast  of  Pekin.  The 
old  mud  and  dried-brick  houses  have  been 
replaced  in  part  by  well-built  dwellings. 
The  Pei-ho  is  generally  frozen  from  the 
middle  of  December  to  the  middle  of 
March,  and  business,  at  other  times  carried 


on  by  means  of  boats  and  junks,  is  then 
done  by  sledges  which  swarm  on  the  river. 
Tien-Tsin  is  an  open  port;  it  exports  large 
quantities  of  cotton,  peas  and  dates  and 
imports  cotton-goods,  needles,  window- 
glass,  sugar  and  paper.  Population  800,000. 
Tierra  del  Fuego  (teer'ra  del  fwa'go), 
"Land  of  Fire,"  is  a  cluster  of  islands  at 
the  southern  end  of  South  America,  with 
the  Straits  of  Magellan  between  them  and 
the  mainland.  They  are  small,  moun- 
tainous islands,  with  many  peaks  over 
5,000  feet  high,  covered  with  perpetual 
snow,  while  the  lower  slopes  bear  forests 
of  beech.  The  island  proper  is  Tierra  del 
Fuego,  300  miles  long.  Cape  Horn  is  the 
southern  end  of  a  small  island  of  the  group. 
The  natives  belong  to  the  Patagonian  race; 
build  cone-shaped  huts  of  branches  of 
trees  stuck  in  the  ground  with  a  hole  for 
a  door;  dress  in  sealskins;  and  feed  largely 
on  shellfish.  The  climate  is  very  variable, 
with  storms,  wind,  rain  and  snow  in  close 
succession.  The  islands  were  discovered  by 
Magalhaes  (Magellan)  in  1520,  and  named 
from  the  fires  seen  at  night  along  the 
shores.  They  are  nominally  divided  be- 
tween the  Argentine  Republic  (q.  v.)  and 
Chile  (q.  v.).  See  PATAGONIA. 

Tiffin,  O.,  county-seat  of  Seneca  County, 
is  34  miles  by  rail  southwest  of  Sandusky, 
on  Sandusky  River.  It  is  the  seat  of 
Heidelberg  University,  founded  in  1850. 
There  also  are  two  daily  and  four  weekly 
newspapers,  a  courthouse,  three  banks, 
sixteen  churches,  a  convent,  several  schools 
and  two  libraries.  It  manufactures  car- 
riages, stoves,  furniture,  tiles,  farming  im- 
plements, and  has  potteries,  glass-works, 
straw-board,  emery-wheel  and  iron  works, 
planing,  flour  and  woolen  mills  and  shoe- 
factories.  Tiffin  has  the  service  of  four 
railroads,  and  near  the  city  are  deposits 
of  clay  and  glass  sand.  Population  11,894. 

Tiflis  (ty$-fly$sf),  an  important  city  of 
Asiatic  Russia  on  Kur  River,  165  miles  east 
of  the  Black  Sea.  It  is  the  capital  of  the 
Russian  government  of  the  same  name  in 
Transcaucasia,  and  is  on  the  military  rail- 
road which  joins  the  Black  and  Caspian 
Seas.  It  has  a  large  trade  with  Persia, 
and  manufactures  woolen  and  linen  cloth, 
carpets  and  arms.  It  is  noted  for  its  warm- 
spring  baths.  Population  159,590. 

Ti'ger,  the  largest  and  most  powerful 
member  of  the  cat  family.  The  lion  appears 
larger  on  account  of  its  immense  hairy  head 
and  mane,  but  the  royal  Bengal  tigers 
reach  a  length  of  n  feet  and  are  able  to 
overcome  the  lion  in  combat.  They  have 
a  tawny  ground-color,  with  black  stripes 
on  the  body  and  limbs,  the  tail  being  ringed 
with  black,  the  coloring  closely  resembling 
that  of  the  herbage.  The  common  tiger  is 
about  eight  feet  in  length.  It  is  abundant 
in  Hindustan,  does  great  damage  to  herds 
of  cattle,  and  occasionally  attacks  man, 
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The  tiger's  jaws  and  teeth  crush  the  large 
bones  of  a  buffalo,  and  it  can  break  a 
horse's  back  with  one  blow  of  the  forepaw. 
It  is  audacious,  cunning,  treacherous,  the 
fiercest  and  most  bloodthirsty  of  beasts. 
The  kittens  are  about  a  foot  long  when 
born;  they  remain  with  the  mother  until 
the  third  year.  The  tigress  teaches  the 
young  how  to  find  and  kill  prey.  They 
stalk  their  prey,  and  also  spring  upon  it 


TIGER 

from  ambush.  A  cattle-eating  tiger  will 
kill  an  ox  about  every  five  days  or  from 
sixty  to  seventy  in  a  year.  Hunting  the 
tiger  from  the  backs  of  elephants  is  dan- 
gerous and  exciting.  The  range  of  the 
tiger  is  greater  than  was  at  first  supposed. 
Starting  with  India  as  its  chief  locality,  it 
ranges  west  through  Persia,  east  through 
Burma  to  Sumatra  and  Java  and  north 
through  China  to  Manchuria  and  even  into 
Siberia.  It  is  absent  from  Ceylon  and 
Borneo. 

Tig'lath    Pile'ser.     See  ASSYRIA. 

Ti'gris,  a  large  river  of  Asiatic  Turkey, 
rises  south  of  Lake  Goljik  in  the  Kurdish 
Mountains,  is  joined  at  Til  by  the  Bitlis, 
unites  with  its  sister-stream,  the  Euphrates 
(q.  u.),  at  Korna,  and  from*  this  point  to 
the  Persian  Gulf  is  known  as  the  Shat-el- 
Arab.  Its  whole  course  is  some  1,500 
miles  long.  In  its  upper  part  it  is  a  very 
swift  stream.  The  Tigris  in  ancient  times 
was  the  great  river  of  Assyria,  and  formed 
the  eastern  border  of  Mesopotamia.  Nineveh, 
Seleucia  and  Ctesiphon  stood  on  its  banks. 
Its  chief  cities  now  are  Baghdad,  Mosul  and 
Diarbekir.  It  is  navigable  for  steamers  at 
all  seasons  below  Mosul. 

Til'den,  Samuel  Jones,  was  born  at  New 
Lebanon,  N.  Y.,  Feb.  9,  1814.  He  went  to 
Vale  College  and  the  University  of  New 
York,  and  became  a  lawyer.  As  a  mem- 
ber of  New  York  Assembly  in  1846  he  was 
much  interested  in  the  state  canals,  and 
became  one  of  the  leading  Democrats  of 
the  state.  In  1874  Tilden  was  elected 
governor  by  50,000  majority,  and  his 
popularity,  thus  shown,  gave  him  the 
Democratic  nomination  for  the  presidency 


in  1876.  The  Hayes-Tilden  campaign  was 
one  of  the  hardest-fought  and  closest  in 
our  history,  and  the  disputed  election  was 
given  Hayes  by  the  electoral  commission 
of  15  appointed  by  congress  to  canvass  the 
votes.  Tilden  also  was  a  prominent  lawyer 
of  New  York  City.  He  was  one  of  the 
organizers  of  the  bar-association,  and  was 
leading  counsel  in  many  large  cases.  He 
died  near  Yonkers,  N.  Y.,  Aug.  4,  1886, 
leaving  the  bulk  of  his  fortune  to  found 
a  free  library  for  New  York  City.  See 
NEW  YORK  LIBRARY. 

Tiles.  A  tile  is  a  slab  of  baked  clay, 
used  for  covering  roofs,  paving  floors,  lining 
furnaces,  constructing  drains  and  for  decor- 
ative purposes.  The  general  process  of 
manufacture  involves  preparing,  mixing, 
molding  and  firing  the  clay,  after  which 
it  may  be  polished.  Fire-proof  and  struc- 
tural tile  is  coming  into  extensive  use; 
there  are  three  classes :  dense,  porous  and 
semiporous.  The  latter  two  are  made  by 
mixing  the  clay  with  straw,  sawdust  or 
fine  coal.  The  porous  tile  can  be  nailed 
to  and  cut  with  a  saw.  The  decorative 
value  of  tiling  is  seen  chiefly  in  flooring. 
The  body  of  the  tile  is  made  of  one  color 
of  clay  and  the  inlaid  pattern  of  another. 
Many  times  figures  are  put  on  in  slight 
relief.  Tiles  made  in  Cairo  and  Damascus 
in  medieval  times  are  of  such  beauty  that 
squares  of  nine  or  sixteen  are  often  sold 
for  many  hundreds  of  dollars. 

Til'ley,  Sir  Samuel  Leonard,  was  born 
in  New  Brunswick  in  1818.  He  was  a 
member  of  the  Executive  Council  of  New 
Brunswick  from  1854  to  1856  and  from 
1857  to  1865,  from  1866  until  the  Union 
holding  the  office  of  Provincial  Secretary. 
He  was  frequently  a  delegate  to  England; 
a  delegate  to  the  Charlottetown  and  Quebec 
Conferences  in  1864  and  to  the  London 
Colonial  Conference  in  1866.  He  was 
Minister  of  Finance  on  two  occasions,  and 
was  Lieutenant-Governor  of  New  Brunswick 
from  1873  *°  1878.  He  was  returned  to 
the  House  of  Commons  in  1878  and  re- 
elected  the  following  term.  When  a  private 
member  he  carried  the  prohibitory  liquor- 
law  through  the  New  Brunswick  Assembly. 
He  is  one  of  the  fathers  of  Canadian  fed- 
eration. 

Till'man,  Benjamin  Ryan,  was  born  in 
Edgefield  County,  South  Carolina,  on  Aug. 
ii,  1847.  He  was  educated  at  Bethany 
Academy,  but  his  studies  were  interrupted 
by  the  Civil  War.  He  joined  the  Confederate 
army  in  July  of  1864,  but  a  severe  sickness 
cost  him  an  eye  and  invalided  him  for  two 
years.  During  the  time  of  reconstruction 
(q  v.)  he  was  active  in  promoting  education 
and  became  politically  prominent,  but  fol- 
lowed farming  as  his  sole  pursuit  until  1886. 
Then  he  was  a  leader  of  the  agitation  for 
educational,  industrial  and  other  reforms 
and  in  the  opposition  of  the  Democratic 
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masses  in  South  Carolina  to  the  domina- 
tion of  the  aristocratic  elements  in  the 
party.  Mr.  Tillman  advocated  the  forma- 
tion of  a  Farmer's  Alliance,  of  Clemson 
Agricultural  College  (at  Calhoun's  old  home) 
for  boys  and  of  Winthrop  Industrial  College 
for  girls,  each  of  which  is  the  largest  school 
of  the  kind  in  the  south.  In  1890  and  in 
1892  the  Farmer's  Alliance  elected  him 
governor.  He  instituted  the  dispensary 
system  of  selling  liquor  under  state  control; 
and  was  the  central  figure  in  the  con- 
stitutional convention  (1895),  which  enacted 
South  Carolina's  educational  qualification 
for  suffrage.  In  1895  and  1901  he  was 
elected  to  the  United  States  senate. 

Tillman,  Samuel  Escue,  American  soldier 
and  educator,  astronomer  and  chemist,  was 
born  near  Shelbyville,  Tenn.,  Oct.  2,  1847, 
and  graduated  at  West  Point,  entering  the 
army  first  as  an  artilleryman  and  after- 
ward was  transferred  to  the  corps  of  en- 
gineers. In  1870  he  was  appointed  assist- 
ant-professor of  chemistry,  and  ten  years 
later  became  professor  of  chemistry,  geology 
and  mineralogy  at  West  Point;  was  assistant- 
astronomer  of  the  United  States  expedition 
to  Tasmania  to  record  the  transit  of  Venus; 
and  has  acted  on  several  survey  commissions 
and  explorations  for  the  United  States  gov- 
ernment. He  is  the  author  of  a  number  of 
textbooks  in  his  branch  of  science,  notably 
a  work  on  Descriptive  General  Chemistry, 
and  elementary  treatises  on  mineralogy,  on 
the  principles  of  chemistry  and  lessons  in 
heat. 

Til'Iy,  Johann  Tserclaes,  Count  of,  one 
of  the  greatest  captains  of  the  i7th  century, 
was  born  in  1559  in  Brabant.  A  pupil  of 
the  Jesuits  and  an  officer  under  the  duke  of 
Alva,  he  developed  into  a  soldier  of  great 
sternness.  After  fighting  against  the  Turks, 
he  was  made  commander  of  the  Holy  Roman 
Empire's  army  on  the  outbreak  of  the  Thirty 
Years'  War  (q.  v.),  and  with  Maximilian  of 
Bavaria  gained  the  important  battle  of 
Prague.  During  the  course  of  this  war  his 
masterly  tactics  separated  the  armies  of 
Mansfeld  and  the  Markgraf  of  Baden,  beat 
the  latter  at  Wimpfen,  and  drove  Christian 
of  Brunswick  from  the  Palatinate,  defeating 
him  at  H6cht  in  1622  and  again  next  year, 
in  a  desperate  three  days'  battle  at  Stadt- 
lohn.  Now  made  a  count  of  the  empire,  he 
defeated  the  king  of  Denmark  at  Lutter 
and,  with  Wallenstein,  forced  him  to  sign 
the  treaty  of  Lubeck  in  1629.  Two  years 
later  he  succeeded  Wallenstein  as  com- 
mander-in-chief  of  the  imperial  troops,  took 
Magdeburg  by  storm,  and  allowed  his  Croats 
and  Walloons  to  pillage  and  massacre  at 
pleasure.  A  few  months  later  he  met  his 
match  in  Gustavus  Adolphus,  who  defeated 
him  at  Bieitenfeld  and  next  spring  forced 
him  to  retreat  behind  Lech  River  in  Bava- 
ria, crossing  it  himself  in  the  face  of  Tally's 
army.  In  this  last  battle  Tilly  was  mor- 


tally wounded  and  died  on  April  30,  1632. 
Tilly  was  temperate,  despised  luxury  and 
wealth,  and  his  able  support  of  the  Roman 
Catholic  party  in  the  war  was  not  due  in 
the  slightest  to  self-interest,  but  wholly  to 
his  devotion  to  the  church. 

Til'sit,  The  Treaty  of,  was  a  celebrated 
pact  made  by  Napoleon  I  of  France,  and 
Alexander  I  of  Russia  in  1807.  The  em- 
perors met  on  a  raft  at  the  center  of  Niemen 
River  on  June  2^th;  and  a  treaty  of  peace 
was  concluded  on  July  7th.  France  and 
Russia  made  a  secret  agreement  by  which 
Russia  was  to  aggrandise  herself  at  the  ex- 
pense of  Sweden  and  Turkey;  and  France 
in  the  west  of  Europe.  A  passive  partner 
to  the  treaty  was  the  subjugated  kingdom 
of  Prussia,  which  was  forced  to  close  her 
ports  to  English  vessels,  pay  an  indemnity, 
reduce  her  army  to  a  nominal  footing,  and 
leave  her  fortresses  as  security  in  the  hands 
of  the  French.  The  dominions  of  Friedrich 
Wilhelm  III  of  Prussia  were  reduced  one 
half. 

Timbuktu  (tim-buk'too),  a  city  on  the 
southern  edge  of  the  Sahara,  in  central 
Africa,  some  nine  miles  from  the  Niger.  It 
is  about  three  miles  around,  and  formerly 
was  surrounded  by  a  clay- wall.  Timbuktu 
has  a  large  caravan- trade,  gold-dust  being 
the  most  important  export.  The  people  are 
negroes,  Tuaregs,  Mandingoes,  Arabs  and 
Fulahs.  The  city  was  founded  in  the  i2th 
century,  but  was  first  seen  by  a  white  man 
in  1826.  Timbuktu  now  belongs  to  France, 
and  a  railroad  is  proposed  to  connect  Algiers, 
Timbuktu  and  Senegambia.  It  already  is 
connected  by  steamer  with  Koulikoro. 
Population  12,000,  greatly  increased  during 
the  trading-season  from  November  to  Jan- 
uary. See  NIGERIA  and  SENEGAL. 

Tim'by,  The'odore  Rug'gles,  inventor  of 
the  Monitor  (q.  v.)  was  born  in  Dover,  New 
York,  1822,  and  from  childhood  was  an 
inventor.  He  was  the  first  to  suggest  the 
modern  use  of  iron  in  warships.  In  1841 
he  exhibited,  and  in  1843  patented,  a  model 
and  plans  of  a  revolving  battery  to  be  made 
of  iron.  In  1861  he  entered  into  an  agree- 
ment with  the  builders  of  the  Monitor,  of 
which  Ericsson  (q.  v.)  was  the  constructing 
engineer,  for  the  use  of  his  invention.-  It 
has  been  mistakenly  credited  to  Ericsson, 
but  Timby's  claim  was  never  officially  dis- 
puted. It  is  he  who  revolutionized  the 
building  of  modern  warships. 

Time,  like  space,  is  one  of  the  conditions 
under  which  all  things  are  perceived.  Time 
may  be  defined  as  duration,  but  it  is  doubtful 
whether  anything  is  thereby  added  to  the 
idea  which  every  one  already  has  as  to  the 
nature  of  time.  Our  notion  of  time  as  a 
quantity  is  derived  from  the  observance  of 
some  regularly  recurring  event,  such,  for 
instance,  as  the  vibration  of  a  pendulum. 
In  such  a  case  we  say  that  the  "amount  of 
time"  elapsing  between  two  events  is  pro- 
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portlonal  to  the  nuinber  of  vibrations  which 
the  pendulum  has  made  between  the  two 
events.  The  unit  of  time  employed  by  the 
whole  world  is  the  average  time  which 
elapses  between  two  successive  transits  of 
the  sun  across  the  meridian.  This  unit  is 
called  the  mean  solar  day,  and  is  divided 
into  86,400  parts  called  seconds,  which  are 
the  units  most  frequently  employed  in 
measuring  small  intervals  of  time.  The  sun 
does  not  move  through  the  sky  at  a  uniform 
rate;  but  we  can  imagine  one  which  does, 
and  makes  the  same  number  of  revo- 
lutions per  year  as  the  actual  sun.  Such 
a  sun  is  called  the  mean  sun.'  The  instant 
at  which  the  mean  sun  crosses  any  meridian 
is  called  noon  for  that  meridian  or  local  noon. 
Time  which  is  measured  from  a  local  merid- 
ian is  called  local  time. 

Since  1883  the  United  States  have  em- 
ployed time  which  is  counted  from  Green- 
wich noon,  and  is  called  standard  time. 
Thus  the  inhabitants  of  Labrador  and  Nova 
Scotia  employ  time  which  differs  from  that 
at  Greenwich  by  exactly  four  hours;  this 
is  called  colonial  time.  In  the  extreme  east 
of  the  United  States,  neighboring  on  each 
side  of  the  75th  meridian,  all  correct  watches 
and  clocks  differ  exactly  five  hours  from 
Greenwich  time;  this  is  called  eastern  time. 
In  the  Mississippi  valley  the  time  is  six 
hours  later  than  Greenwich,  and  is  called 
central  time.  Fifteen  degrees  west  we  have 
mountain  time;  and  along  the  Pacific  coast 
the  time  is  eight  hours  later  than  Greenwich 
and  is  known  as  Pacific  time.  Middle 
European  time  is  one  hour  faster,  and  Eastern 
European  time  is  two  hours  earlier,  than 
Greenwich.  Recently  the  Australian  states 
have  adopted  Greenwich  time  —  or,  what 
amounts  to  the  same  thing,  they  use  time 
which  differs  exactly  eight,  nine,  ten  and 
eleven  hours  from  Greenwich. 

Tim'othy,  a  disciple  and  companion  of  St. 
Paul.  He  was  the  son  of  a  Greek  and  a 
Jewess,  and  his  home  either  was  at  Derbe 
or  at  Lystra,  in  Lycaoiiia.  Paul  set  him 
apart  as  a  minister  of  the  gospel.  After 
prea  ching  in  Macedonia  and  Achaia  he  went 
at  Paul's  request  to  Ephesus,  and  accom- 
panied the  apostle  to  Jerusalem.  It  was  to 
him  that  the  two  Epistles  to  Timothy  were 
addressed  by  Paul.  According  to  tradition, 
Timothy  suffered  martyrdom  under  Domi- 
tian. 

Timur  (te-moor'')  or  Tamerlane  was  the 
second  of  the  great  conquerors  whom  central 
Asia  sent  forth  in  the  middle  ages,  and  was 
born  at  Kesh,  about  40  miles  southeast  of 
Samarkand,  April  9,  1333.  His  father  was 
a  Turkish  chieftain  and  his  mother  claimed 
descent  from  the  great  Genghis  Khan. 
When  he  became  tribal  chieftain,  Timur 
helped  Emir  Hussein  to  drive  out  the  Kal- 
mucks. Turkestan  was  divided  between 
them,  but  war  broke  out  between  the  chiefs, 
and  the  death  of  Hussein  in  battle  made 
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Timur  master  of  all  Turkestan.  He  now 
began  his  career  of  conquest,  overcoming 
the  Getes,  Khiva  and  Khorassan,  after  storm- 
ing Herat.  His  ever-widening  circle  of 
possessions  soon  embraced  Persia,  Mesopo- 
tamia, Georgia  and  the  Mongol  state  of 
Kiptchak.  He  threatened  Moscow,  burned 
Azov,  captured  Delhi,  overran  Syria,  and 
stormed  Baghdad,  which  had  revolted.  At 
last,  July  20,  1402,  Timur  met  Sultan  Baja- 
zet  on  the  plains  of  Angora,  captured  him 
and  routed  his  army,  thus  becoming  master 
of  the  Turkish  Empire.  He  took  but  a 
short  rest  at  his  capital,  Samarkand,  and  in 
his  eagerness  to  conquer  China  led  200,000 
men  across  the  Jaxartes  on  the  ice,  and 
pushed  rapidly  on  for  300  miles,  when  his 
death,  Feb.  18,  1405,  saved  the  independ- 
ence of  China.  In  his  reign  of  35  years 
this  chief  of  a  small  tribe,  dependent  on  the 
Kalmucks,  became  the  ruler  of  the  vast  terri- 
tory stretching  from  Moscow  to  the  Ganges. 
He  was  an  able  administrator,  had  traits 
of  statesmanship,  and  patronized  science 
and  art.  A  number  of  writings  said  to  have 
been  written  by  Timur  hav$  hjeen  preserved 
in  Persian,  one  of  which,  the  Mistitutions,  has 
been  translated  into  EngjMsh.  Timur  is 
made  the  hero  of  Marlowe's  Tamburlaine, 
the  first  play  in  which  blank  verse  appeared 
on  the  stage.  The  name  of  Tamerlane 
means  Timur  the  Lame, 

Tin,  a  silvery- white  metal,  with  a  tinge  of 
yellowish  blue  and  a  high  luster.  It  is  softer 
than  gold  and  can  be  rolled  or  beaten  into 
very  thin  sheets  called  tinfoil.  It  is  ductile 
at  212°,  when  it  can  be  drawn  out  into  wire 
which  is  not  very  tenacious;  itmelts  at  455°; 
and  volatilizes  at  a  white  heat.  Air  and 
moisture  act  ori  tin  very  slightly.  The 
peculiar  properties  of  tin,  especially  its 
malleability,  its  brilliancy  and  the  slowness 
with  which  it  rusts,  make  it  very  service- 
able. With  other  metals  it  forms  valuable 
alloys,  as  bronze,  gun-metal,  bell-metal, 
pewter  and  solder.  Tin  is  very  largely  used 
in  covering  sheet-iron,  thus  forming  tin-plate. 
Tin  must  have  been  one  of  the  metals 
earliest  known,  as  it  enters  into  bronze  of 
which  the  oldest  metallic  weapons  and  tools 
are  made.  The  largest  tin-mines  of  Europe 
are  found  in  Cornwall  in  England,  which 
once  supplied  Tyre  and  Sidon.  There  are 
very  large  tin-deposits  in  the  island  of 
Banka  and  on  the  Malay  Peninsula,  as  well 
as  in  Australia.  The  Spanish-Portuguese 
and  the  Saxon-Bohemian  mountains  yield 
tin.  Some  tin  is  found  also  in  Bolivia,  Peru, 
Mexico.  India  and  Chile.  The  Black  Hills, 
South  Dakota,  yield  about  30,000  tons 
annually,  but  we  are  largely  dependent  upon 
foreign  sources  for  our  supply  of  this  metal. 
In  1906  the  world's  production  was  96,196 
long  tons.  Dioxide  of  tin  is  the  only  im- 
portant ore;  when  pure  it  is  made  of  78 
parts  of  tin  and  22  of  oxygen.  This  ore  is 
gray,  yellow,  red  and  black  and  strikes  fire 
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with  steel.  In  Cornwall  tin-ore  is  found  in 
veins  running  through  granite  and  slate,  or 
scattered  in  crystals  through  their  mass. 
The  dressing  of  the  ore  is  a  hard  and  delicate 
operation.  It  only  yields  from  ten  to  84 
pounds  of  tin-oxide  to  a  ton  of  material, 
and  is  so  scattered  through  the  mass  that 
it  has  to  be  stamped  to  a  fine  powder  to 
separate  it.  It  is  then  repeatedly  washed 
by  machinery  to  rid  it  of  impurities,  is 
passed  through  a  furnace  to  separate  the 
sulphur  and  arsenic,  and  is  then  ready  for 
smelting. 

Tin'dale,  William,  an  English  reformer, 
was  born  in  Gloucestershire  about  1490.  He 
studied  at  Oxford  and  Cambridge,  and  in 
1523  began  his  translation  of  the  New  Tes- 
tament in  London;  but  his  sympathy  with 
the  Reformation  becoming  known  by  his 
bold  speech,  he  had  to  flee,  going  to  Ham- 
burg for  a  year.  The  first  ten  sheets  of  his 
New  Testament  were  printed  at  Cologne, 
and  in  1525  at  Worms  two  editions  were 
published  without  his  name.  This  was  the 
first  English  printed  copy  of  the  New  Tes- 
tament. There  was  a  great  demand  for  it, 
in  spite  of  the  prohibition  of  the  clergy  and 
the  abuse  of  such  men  as  Sir  Thomas  More, 
(q.  v.),  who  wrote  against  Tindale.  The 
fifth  edition  was  published  in  1529,  and  in 
1534  a  revised  edition  came  out  with  Tin- 
dale's  acknowledgment  of  his  work.  He 
also  brought  out  a  translation  of  the  Pen- 
tateuch, or  first  five  books  of  the  Bible, 
and  wrote  The  Obedience  of  a  Christian  Man. 
Various  plots  had  been  made  to  arrest  him, 
after  the  first  issue  of  his  Testament,  and 
at  last  officials  of  the  Holy  Empire  succeeded 
in  having  him  taken  at  Antwerp,  where  he 
was  imprisoned  for  18  months  and  then 
executed,  by  strangling  and  burning,  at 
Vilvorde,  near  Brussels,  Oct.  6,  1536.  In 
November,  1866,  a  memorial  to  him  was 
erected  at  his  birthplace  in  Gloucestershire. 
The  King  James'  version  (1611)  of  the 
Bible  is  based  on  the  translations  by  Tin- 
dale.  See  Life  by  Demaus. 

Tintoretto,  II  ($lten-to-ret'to),  a  great 
Venetian  historical  painter,  was  born  in 
1512.  His  real  name  was  Jacopo  Robusti, 
but  he  was  called  Tintoretto  from  the 
Venetian  word  meaning  dyer,  which  was 
his  father's  trade.  He  was  self-taught,  ex- 
cept for  a  few  lessons  from  Titian.  He  took 
as  his  motto:  "The  design  of  Michael  An- 
gelo  and  the  coloring  of  Titian."  He 
sketched  so  fast  that  he  was  called  The 
Madman.  Among  his  famous  pictures  are 
Belshazzar's  Feast,  a  fresco,  The  Last  Supper, 
The  Last  Judgment,  The  Slaughter  of  the 
Innocents  and  Paradise.  He  died  at  the 
age  of  82. 

Tippecanoe  (ttp' pt-ka-noo'') ,  Battle  of, 
an  engagement  fought  on  Nov.  7,  1811,  on 
Tippecanoe  River  in  what  then  was  Indiana 
Territory,  over  which  Wm.  Henry  Harrison 
was  governor,  between  disaffected  Indians 


and  some  8po  militiamen  and  U.  S.  troops 
under  Harrison.  The  cause  of  the  native 
rising,  which  was  incited  by  an  Indian  chief 
named  Tecumseh  (q.  v.)  and  his  brother, 
"the  Prophet,"  was  resentment  over  the 
seizure  and  sale  of  lands  in  Indiana  Territory , 
which,  the  Indians  claimed,  were  inalienably 
their  own.  Alarmed  at  the  Indian  attitude 
of  menace,  Harrison  marched  to  and  en- 
camped near  the  Indian  town  of  Tippecanoe. 
While  there  his  command  was  attacked  at 
night  by  a  large  force  of  Indians,  who  how- 
ever^ were  beaten  off  with  heavy  loss. 
Harrison's  losses  were  about  185;  but  his 
victory  made  him  so  popular  that  many 
years  afterwards  in  the  presidential  cam- 

gaign    of    1840,    when    Harrison    and    Van 
uren  were  candidates  for  the  presidency, 
the  war  cry  of  the  Whigs  was  "Tippecanoe 
and   Tyler   too!'       Tecumseh,    though   not 

Eersonally  present  in  the  battle,  lost  his  in- 
uence  in  the  Territory,  and  later  fled  to 
Canada,  where  he  lost  his  life  in  the  battle 
of  Moraviantown  during  the  War  of  1812. 

Tippecanoe,  a  river  of  Indiana,  which 
rises  in  Lake  Tippecanoe  in  the  northern 
part  of  the  state,  flows  southwest  200  miles, 
and  falls  into  the  Wabash,  nine  miles  above 
Lafayette.  On  its  banks  was  fought  the 
battle  of  Nov.  7,  1811. 

Tippoo  Sahib  (tip-poo'  sa'heb},  sultan  of 
Mysore  and  son  of  Hyder  Ali,  was  born  in 
1749.  He  was  brought  up  a  Mohammedan, 
excelled  as  an  athlete,  and  learned  military 
tactics  from  the  French  officers  in  his 
father's  service.  He  proved  his  prowess  by 
routing  the  British  at  Perimbakum  in 
1780  and  on  Kolerun  River  in  Tanjore  in 
1782.  After  being  crowned  he  returned  at 
once  to  the  head  of  the  army  and  captured 
Bednor  in  1783.  In  his  second  war  with  the 
English  (1790-92)  he  wasted  the  Carnatic 
almost  to  the  gates  of  Madras,  but  was  at 
last  forced  to  give  up  part  of  his  dominions 
and  make  peace.  The  English  again  at- 
tacked Tippoo  in  1799,  and  while  bravely 
defending  his  capital,  Seringapatam,  he 
was  killed  (May  4,  1799).  Tippoo  was  very 
popular  among  his  people,  who  looked  upon 
him  as  a  martyr  to  the  Mohammedan  cause. 
Tirlemont  (ter'l-mdn'),  a  city  in  Bra- 
bant Province,  Belgium,  30  miles  east  of 
Brussels.  Population  17,850.  Here  the 
French  general  Dumouriez  routed  the  Aus- 
trians  on  March  16,  1793,  thus  winning  a 
most  important  battle. 

Tiryns  (ti'rinz),  one  of  the  very  oldest 
cities  of  Greece,  was  in  Argolis  in  the  Pel- 
oponnesus. According  to  the  account 
handed  down,  it  was  founded  by  Prcetus, 
a  king  of  Argolis,  and  its  walls  were  built 
by  the  Cyclopes.  Here  Hercules  passed  his 
boyhood.  Probably  about  468  B.  C.  the 
city  was  destroyed  by  the  Argives.  The 
ruins  are  one  of  the  finest  specimens  of  what 
is  called  cyclopean  architecture,  and  with 
those  of  the  neighboring  city  of  Mycenae 
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(q.  v.)  are  the  grandest  of  all  in  Greece. 
The  walls  were  over  20  feet  thick,  formed 
of  unknown  stones  of  enormous  size. 

Tissot  (tSsff),  James  Joseph  Jacques,  an 

eminent  French  genre  painter,  famous  for 
his  series  of  365  pictures  representing  the  life 
of  Christ,  was  born  at  Nantes,  Oct.  15,  1836. 
He  was  educated  at  Ecole  des  Beaux  Arts 
in  Paris.  In  1861  he  painted  his  Rencontre 
de  Faust  et  Marguerite,  now  in  the  Luxem- 
bourg. The  originals  are  in  Brooklyn's 
Institute  of  Art.  He  died  on  Aug.  9,  1902. 

Titanic  Disaster.  The  greatest  tragedy 
in  the  history  of  steam  navigation  occurred 
shortly  before  midnight  April  14,  1912,  in 
the  Atlantic,  lat.  41°  46"  N.  long,  50°  14" 
W.,  the  vessel  striking  the  under- water 
shelf  of  an  iceberg  which  had  come  down  on 
the  Labrador  current  and  sinking  at  2:20 
A.M.,  April  15.  Her  wireless  call  for  help 
was  responded  to  by  the  Cunard  liner 
Carpathia.  Of  the  2,300  passengers  only 
705  were  saved.  The  death  list  included 
authors,  artists,  capitalists  and  other  promi- 
nent men,  who  gave  up  their  places  in  the 
boats  to  the  women  and  children,  many  of 
whom  were  passengers  in  the  steerage.  The 
property  loss,  including  the  value  of  the 
ship,  money  and  other  personal  property, 
was  $15,000,000.  The  disaster  resulted  in 
important  changes  in  shipbuilding  and 
management.  (See  SHIPS.) 

Titans  (ti'fanz) ,  The,  in  Greek  story,  were 
the  sons  of  Uranus  (Heaven)  and  Gaea 
(Earth).  Urged  by  their  mother,  the 
Titans,  headed  by  Kronos,  rose  against 
their  father,  dethroned  him,  and  set  free 
from  Tartarus  their  brothers  the  Hekaton- 
cheires  (hundred-handed)  and  the  Cyclopes. 
Kronos  made  himself  king,  and  for  fear 
he  should  be  dethroned  by  one  of  his  chil- 
dren as  it  was  foretold  he  would  be,  he 
swallowed  each  as  soon  as  it  was  born.  The 
only  son  to  escape  was  Zeus,  who  was  saved 
by  his  mother  causing  Kronos  to  swallow 
a  stone  wrapped  in  a  cloth,  believing  it  to 
be  his  child.  Zeus  at  the  end  of  a  ten  years' 
war  conquered  the  Titans  and  hurled  them 
into  a  dungeon  below  Tartarus,  surrounded 
by  a  brazen  wall  and  guarded  by  the  hun- 
dred-handed. 

Titian  (tfsh'an)  or  Tiziano,  Vecelli,  one 
of  the  greatest  of  painters,  was  born  at 
Capo  del  Cadore,  Italy,  in  the  Alps  of 
Friuli,  in  1477.  His  father  sent  him  to 
Venice  to  study  painting  when  ke  was  ten. 
He  was  very  quick  at  reproducing  the 
special  features  of  any  artist's  work,  and 
sometimes  beat  his  masters.  The  comple- 
tion for  the  Venetian  senate  of  a  picture 
begun  by  Bellini,  who  was  one  of  his  teach- 
ers, gained  him  fame  and  an  office  worth  300 
crowns  a  year.  He  became  acquainted  with 
the  duke  of  Ferrara  and  Ariosto,  the  poet, 
whose  portraits  he  painted,  and  on  his  re- 
turn to  Venice  painted  one  of  his  grandest 
pictures,  the  Assumption  of  the  Virgin, 


Pope  Leo  X  and  Raphael  invited  him  to 
Rome,  and  Francis  I  to  France.  He  painted 
the  portrait  of  Charles  V,  and  spent  three 
years  in  Spain.  There  is  no  complete  cata- 
logue of  Titian's  works,  but  over  600  of  his 
pictures  are  known.  Far  beyond  his  power 
as  a  designer  and  beyond  his  gifts  of  imag- 
ination are  the  splendor,  boldness  and  truth 
of  his  coloring.  He  died  at  Venice  in  1576. 
See  his  Life  by  Northcote. 

Titicaca  (ttt'e-kd'ka),  a  South  American 
lake,  12,000  feet  above  the  sea.  It  lies  partly 
in  Bolivia  and  partly  in  Peru,  and  is  100 
miles  long  and  about  35  broad.  Some  re- 
markable ruins  on  its  small  islands  seem  to 
belong  to  a  higher  civilization  than  was 
found  in  the  country  when  it  was  conquered 
by  the  Spaniards.  There  are  pyramids  cov- 
ering several  acres  and  doorways,  pillars 
and  statues  sculptured  in  peculiar  style. 
On  the  cornice  of  a  doorway  is  a  human 
figure  with  a  crown  of  rays  and  crested  ser- 
pents. The  statues  were  all  on  a  large 
scale,  and  the  whole  region  is  strewn  with 
the  great  sculptured  blocks.  Two  steamers 
ply  on  the  lake,  having  been  carried  in 
pieces  across  the  Andes  in  1871,  and  a  rail- 
road from  Arequipa  to  the  lake  has  been 
built,  which  opens  the  country,  with  its 
rich  stores  of  silver,  copper  and  timber  and 
its  products  of  chocolate,  coffee  and  alpaca- 
wool.  See  ANDES,  ARGENTINA,  BOLIVIA, 
CHILE  and  PERU. 

Tit'lark,  a  class  of  small  birds,  coming 
between  the  larks  and  the  wagtails.  They 
live  in  all  parts 
of  the  world, 
building  their 
nests  of  dry 
grass,  lined  with 
hair,  on  the 
ground.  The 
American  titlark 
is  a  little  over 
six  inches  long, 
olive-  brown, 
shading  to  a  yel- 
lowish-b  r  o  w  n 
and  white,  with 
black  bill  and 
feet.  In  the 
fields  or  prairies 
it  often  is  found 
in  flocks  of  tens  or  hundreds  running  on  the 
ground.  The  Missouri  titlark  is  the  Ameri- 
can bird  which  is  most  like  the  skylark  of 
Europe. 

Tit'mouse,  the  common  name  of  a  number 
of  small  birds  related  to  the  warblers.  There 
are  about  75  species,  found  chiefly  in  the 
Old  World.  Four  species  inhabit  the  eastern 
United  States.  The  commonest  of  these  is 
the  well-known  black-capped  chickadee, 
which  is  a  winter  as  well  as  a  summer  resi- 
ident  in  the  southern  part  of  its  range.  This 
bird  is  about  five  inches  long,  gray  above 
and  white  below  washed  with  brown.  The 
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crown  and  throat  are  black  and  the  cheeks 
white.  Its  familiar  call  is  chickadee,  and 
besides  this  it  has 
a  high,  sweet  whis- 
tle of  two  or  more 
notes.  It  ranges 
from  Labrador  to 
Indiana  and  Vir- 
ginia. In  the  south 
it  is  replaced  by 
a  smaller  southern 
chickadee.  The 
tufted  titmouse  is 
the  largest  of  the 
American  species, 
being  about  six 
and  one  fourth  inches  long.  All  these  birds 
of  America  are  dull-colored,  but  some  of 
the  true  Tits  of  the  Old  World  are  among 
the  brightest  birds  of  the  northern  hemi- 
sphere. For  example,  the  azure  tit  of 
Siberia  is  white  and  sky-blue;  the  blue  tit 
of  Europe  blue,  white  and  yellow. 

Ti'tus,  mentioned  in  the  Bible  as  a  com- 
panion of  Paul,  was  a  Greek  sent  from  An- 
tioch  to  Jerusalem  to  confer  with  the  apostles. 
He  traveled  with  Paul,  going  with  him  to 
Jerusalem,  was  sent  by  him  to  Corinth,  and 
left  at  Crete,  where,  according  to  tradition, 
he  was  made  its  first  bishop. 

Ti'tus,  Fla'vius  Sabi'nus  Vespa'sianus, 
an  emperor  of  Rome,  was  the  oldest  son  of 
Vespasian,  and  was  born  at  Rome  on  Dec. 
30  of  A.  D.  40.  Brought  up  at  the  court  of 
Nero,  he  became  well-trained  in  manly  ex- 
ercises and  a  good  scholar.  He  saw  service 
as  military  tribune  in  Germany  and  Britain 
and  as  commander  of  a  legion  in  Judaea 
under  his  father.  When  Vespasian  became 
emperor,  Titus  was  left  to  carry  on  the 
Jewish  war,  which  he  brought  to  a  close  by 
the  capture  of  Jerusalem  in  70  A.  D.  after 
a  long  siege.  On  his  triumphal  return  to 
Rome  he  was  received  with  joy  by  the  citi- 
zens, and  made  a  fellow-ruler  of  the  empire 
by  his  father.  On  becoming  sole  emperor, 
at  his  father's  death  in  79,  he  at  once  put 
a  stop  to  prosecutions  for  acts  of  disrespect 
to  the  emperor;  had  informers  scourged  and 
banished  or  sold  as  slaves-  completed  the 
Colosseum  and  the  Baths  of  Titus;  and  de- 
lighted the  people  with  public  games  which 
lasted  100  days.  In  79,  when  the  great 
eruption  of  Vesuvius  took  place,  which 
buried  Herculaneum  and  Pompeii;  in  80, 
when  a  three  days'  fire  laid  Rome  waste; 
and  during  the  plague  that  followed  it  he 
despoiled  his  palaces  to  aid  the  sufferers. 
In  this  way  Titus  became  one  of  the  most 
popular  <jf  Roman  emperors,  but  in  the 
third  year  of  his  reign  he  suddenly  died 
on  Sept.  13  of  8 1  A.  D..  See  COLOSSEUM, 
ROMAN  EMPIRE  and  VESPASIAN. 

Ti'tusvHle,  Pa.,  city  in  Crawford  County 
50  miles  southeast  from  Erie.  In  the 
vicinity  are  extensive  oil-fields.  The  first 
oil-well  in  the  world  of  which  there  is  any 


record  was  struck  here  in  August,  1859. 
The  manufactures  consist  of  oil-refineries, 
paraffine-  works,  iron  and  steel  works, 
machine-shops,  foundries,  radiator,  forge 
and  cutlery  works,  furniture-factories,  sash, 
blind  and  chair  works,  carriage  and  wagon 
works,  a  silk-mill,  two  large  chemical- 
works  and  wood-specialty  work.  The  city 
has  a  full  public-school  course,  from  kinder- 
garten through  the  high  school,  parochial 
kindergarten  and  elementary  schools  and 
Saint  Joseph's  Academy.  Benson  Memorial 
Library  _  and  Titusville  Hospital  are  note- 
worthy institutions,  and  the  city  has  several 
churches.  Water  is  supplied  from  artesian 
wells,  and  the  city  has  all  the  adjuncts  of  a 
progressive  place.  Oil  Creek,  swollen  by 
heavy  rains  in  1892,  flooded  the  lower  part 
of  the  city,  causing  several  oil-tanks  to  give 
way.  The  oil  spread  on  the  water,  became 
ignited,  and  caused  damage  to  property 
and  some  loss  of  life.  Titusville  has  the 
service  of  two  railroads.  Population  8,533. 

Tiyoli  (tii/o-ti  or  te'vo-le),  a  city  of  Italy, 
1 8  miles  east  of  Rome,  stands  on  the  slope 
of  Monte  Ripoli,  one  of  the  Apennines.  It 
is  a  walled  town,  with  a  fortress,  steep,  nar- 
row streets  and  a  cathedral,  once  a  temple 
of  Hercules  where  Augustus  held  court. 
Since  the  time  of  Pliny  its  vineyards  have 
been  noted  for  their  fine-flavored  grapes, 
and  the  travertino  stone,  of  which  a  great 
part  of  Rome  is  built,  comes  from  Tivoli. 
Near  the  city  are  the  temple  of  Vesta,  built 
in  76  B.  C.,  the  remains  of  the  villas  of 
Hadrian  and  Maecenas  and  the  ruins  of  early 
Roman  mausoleums,  baths  and  aqueducts. 
Tivoli  was  in  Roman  times  called  Tibur,  is 
mentioned  in  446  B.  C.,  and  is  said  to  be 
older  than  Rome.  It  is  one  of  the  few  towns 
of  Latium  still  on  their  old  sites.  It  also 
was  a  noted  suburb  of  Rome,  Scipio,  Marius, 
Horace  and  many  other  prominent  Romans 
having  Tiburtine  villas.  Population  12,880. 

Toad,  an  amphibian  animal  related  to  the 
frog,  having  a  similar  structure  and  life- 
story.  The  skin  is  covered  with  warts,  but 
the  milky  secretion  is  harmless.  Toads  are 
more  terrestrial  than  frogs;  after  they  be- 
come mature  they  return  to  water  only  to 
lay  eggs,  while  frogs  always  remain  near  the 
water.  Their  eggs  can  be  distinguished  from 
those  of  frogs  from  being  laid  in  long  strings 
instead  of  masses  of  gelatinous  substance. 
The  toad  is  often  used  for  making  nature- 
observations  in  schools,  and  is  an  excellent 
subject  for  study.  Hodge  in  Nature-Study 
and  Life  says:  "No  aquatic  egg  is  better 
adapted  for  such  use  [study  in  school-room], 
It  is  large  enough  to  be  seen  with  the  un- 
aided eye,  develops  under  all  sorts  of  con- 
ditions, and  the  progress  is  so  rapid  that 
interest  is  sustained  to  the  end.  First  the 
egg  elongates,  then  the  tiny,  flat  tadpoles 
hatch  and,  feeding  first  on  the  gelatinous 
matter  of  their  envelope,  soon  begin  to  eat 
the  slime  in  the  aquarium  and  grow  with 
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great  rapidity;  hind  legs  appear,  fore  legs 
come,  the  tail  is  absorbed,  and  the  little 
toads  emerge  from  the  water  —  all  within 
little  more  than  a  month  from  the  time 
the  eggs  are  laid."  The  aquarium  should 
have  about  two  inches  of  moist  earth  in  the 
bottom  and  the  toads  should  be  fed  with  a 
wide  variety  of  insects  or  bits  of  fresh  meat. 
The  toad  is  a  good  friend  to  man  in  that 
it  destroys  such  numbers  of  insects.  Hence 
it  is  valuable  in  the  garden.  Toads  seek 
moist,  shady  places  and  may  be  found 
under  boards,  stones  and  leaves.  The  toad 
has  too  long  been  looked  upon  with  super- 
stition and  aversion,  grown  people  as  well 
as  children  agreeing  in  putting  out  of  the 
way  all  toads  come  upon;  in  reality,  they 
are  harmless,  of  great  benefit  to  man,  and 
should  be  protected.  The  song  of  the  toad, 
the  piping  of  the  male  in  the  spring,  is  a 
pleasant  sound,  called  by  Hamilton  Gib- 
son a  "drowsy  drool  that  brings  your  feet 
to  loitering  in  the  deepening  dusk."  Con- 
sult Kirkland's  Habits,  Food  and  Economic 
Value  of  the  American  Toad. 

Toad'stool.  See  BASIDIOMYCETES. 
Tobac'co,  species  of  Nicotiana,  a  genus  of 
the  nightshade  family.  N.  tabacum  is  the 
best-known  species,  but  N. 
rustica  is  also  much  culti- 
vated. The  latakia  of 
Syria  and  the  commonly 
cultivated  tobaccos  of 
Cuba,  the  Philippines  and 
the  United  States  belong 
•to  N.  tabacum.  Turkish 
and  Hungarian  tobacco 
belong  to  N  rustica.  Com- 
mon tobacco  (N.  tabacum), 
grows  from  two  to  eight  feet 
high.  Its  leaves  are  lan- 
ceolate, oblong  or  ovate 
in  shape,  from  12  to  42 
inches  long  and  eight  to 
24  wide.  They  are  in  turn 
so  attached  to  the  stem 
that  the  first  is  below  the 
ninth  and  the  second  under 
the  tenth.  A  hundred 
varieties  of  common  to- 
bacco are  cultivated,  distinguished  by  color, 
shape,  size  and  texture  of  leaves;  by 
fitness  for  different  soils  and  uses;  by 
different  colors  in  the  plants  during  growth ; 
and  by  other  points  .  Some  ripen  in  six 
weeks,  others  are  slow  to  ripen.  Tobacco 
was  introduced  to  the  civilized  world  by  the 
discovery  of  America,  where  the  natives 
were  found  using  it.  The  valuable  proper- 
ties are  found  in  the  leaves,  which  are  dried 
and  cured.  More  tobacco  is  produced  in  the 
United  States  than  in  any  other  country, 
but  it  supplies  less  than  half  the  tobacco 
of  commerce.  Five  leading  types  are  grown 
in  this  country.  Seed-leaf  tobacco  includes 
all  tobacco  for  cigars,  and  is  raised  in  the 
Connecticut  and  Housatonic  valleys,  Florida, 
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Miami  Valley,  northern  Illinois,  some  coun- 
ties of  central  New  York,  southern  Wiscon- 
sin and  the  Susquehanna  valley  of  Pennsyl- 
vania. White  Burley  tobacco  is  mainly 
used  for  making  plug  and  fine-cut  chewing 
tobacco  and  the  lower  grades  of  pipe-to- 
bacco. There  also  are  heavy  or  dark  to- 
bacco and  yellow  tobacco,  Danville,  Va., 
being  the  greatest  market  in  the  world  for 
the  latter.  This  is  used  for  plug,  wrappers, 
high-grade  pipe-tobacco  and  granulated 
tobacco  in  cigarets.  American  perique 
is  grown  only  in  Louisiana.  Tobacco  de- 
mands a  strong  and  heavily  manured  soil. 
The  soil's  color  influences  that  of  tobacco, 
and  its  elements  the  quality  of  the  cured 
product.  Tobacco  is  cultivated  much  like 
cabbage.  It  is  cured,  that  is,  has  the  sap 
dried  put,  by  airing  it  or  by  heating  it.  It 
then  is  prepared  for  market  by  sorting  it 
into  grades,  which  number  from  two  to 
ten  according  to  the  variety  of  the  plant; 
packed  and  pressed  in  boxes;  and  then  fer- 
mented or  sweated  in  the  warehouse.  In 
1910  the  product  of  the  United  States  was 
984,349,000  pounds  from  1,213,800  acres, 
and  on  thefarmit  was  valued  at  $91,458,773. 
Russia  in  1909  produced  176,953,000  pounds; 
Hungary  189,652,000  (in  1909);  Japan 
91,845,000  (in  1909);  Turkey  100,000,000; 
Germany  62,122,000  (in  1909);  Brazil 
65,679,000;  France  54,610,000;  Java  49,100,- 
ooo;  Sumatra  46,500,000;  Cuba  59,323,000; 
and  the  Philippines  40,258,000.  The  total 
product  of  the  world  one  year  was 
2,046,817,000  pounds.  The  value  of  Ameri- 
can tobacco-products  in  1905  was 
$331,117,681.  Cigars  and  cigarets  were 
64.7%  of  this  value,  chewing  and  smoking 
tobacco  and  snuff  35.3%.  The  making  of 
cigars  and  cigarets  is  one  of  the  few  factory- 
industries  pursued  in  every  state  and  ter- 
ritory. New  York  leads,  followed  by 
Pennsylvania,  Florida,  Ohio  and  Illinois. 
It  is  grown  as  a  commercial  product  in 
almost  every  state  of  the  Union,  Ken- 
tucky very  far  exceeding  all  other  states  in 
acreage  under  cultivation.  The  next  states 
in  order  of  production  are  North  Carolina, 
Virginia,  Ohio,  Pennsylvania  and  Wisconsin. 
Outside  of  the  United  States  the  cultiva- 
tion of  tobacco  is  chiefly  in  tropical  and 
semitropical  countries,  Vuelta  del  Abajo,  a 
rich  plain  in  Cuba,  producing  the  finest 
grades. 

Tobacco- Worms,  familiar  and  very  in- 
jurious larvae,  the  young  of  sphingid 
moths.  They  are  large,  green  caterpillars, 
striped  on  the  side  with  white  and  having 
horns  at  one  end  of  the  body.  A  northern 
species,  frequently  called  the  tomato- 
worm,  is  found  in  the  country  generally 
wherever  tobacco  is  extensively  grown, 
and  is  the  more  common  form  in  the  north- 
ern tobacco  belt.  The  life-story  and  habits 
of  the  two  are  very  similar.  The  pupa-state 
is  passed  underground.  In  May  and  June 
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the  moths  appear  and  deposit  their  eggs 
singly  on  the  lower  surface  of  the  tobacco- 
leaves.  In  three  days  the  larvae  hatch, 
moult  five  times,  feed  voraciously,  and  in 
about  three  weeks  reach  full  growth.  There 
usually  are  three  broods  a  season,  though 
sometimes  there  are  lour  in  the  south  and 
but  two  in  the  north.  The  first  brood  does 
not  do  much  damage:  it  is  the  July  brood 
the  planter  fears.  In  fighting  it  hand- 
picking  has  long  been  in  use,  but  is  ex- 
pensive. Though  objections  are  made  to 
the  use  of  poison,  spraying  with  Paris 
green  is  employed,  beginning  as  soon  as  the 
new  brood  appears.  Combatting  the  pest 
by  destroying  adult  moths  is  resorted  to; 
the  flowers  of  the  jimson  weed,  previously 
powdered  by  a  cobalt  solution  sweetened 
with  molasses,  are  placed  around  a  field  in 
the  evening;  the  moths  come  to  these,  at- 
tracted by  the  smell  of  the  molasses,  and 
are  poisoned.  The  worm  has  natural 
enemies,  as  insect  parasites  whose  larvae 
feed  upon  it  before  it  transforms  to  the 
pupa.  Worms  covered  with  what  appears 
to  be  a  mass  of  small  white  eggs  are  often 
seen;  the  seeming  eggs  being  cocoons  of 
the  parasites.  These  parasitized  worms 
should  not  be  destroyed,  but  as  natural 
enemies  of  the  pest  given  all  encourage- 
ment. 

To'cantins'  River,  Brazil,  1,000  miles 
long,  from  the  junction  of  the  Almas  and 
Maranhao  to  the  Para,  into  which  it  falls. 
Its  branches  are  the  Araguaya,  Paraman, 
Great  Somno,  Tucahunas  and  Theresa. 
The  Tocantins  is  eight  miles  wide  at  its 
mouth,  and  the  tide  ascends  the  river  for 
300  miles. 

Tocqueville  {tok'vil),  Alexis  Charles 
Henri  CleYel  de,  was  born  at  Paris, 
France,  July  29,  1805.  He  studied  law  and 
became  a  judge  at  Versailles  in  1826.  Five 
years  later  the  French  government  sent  him 
to  the  United  States  to  examine  the  peni- 
tentiary system.  This  mission  gave  him 
the  chance  to  study  American  institutions, 
and  resulted  in  his  writing  his  masterpiece, 
Democracy  in  America,  one  of  the  very 
ablest  of  the  many  books  on  America  by 
foreigners.  It  still  is  of  the  highest  author- 
ity. His  other  chief  work  was  The  Ancient 
Regime  and  the  Revolution.  De  Tocqueville 
was  in  politics  from  1839,  when  he  was 
chosen  deputy,  till  his  release  from  a  short 
imprisonment  at  the  time  of  Napoleon  Ill's 
seizure  of  power  in  1851.  For  five  months 
in  1849  ne  was  minister  of  foreign  affairs. 
He  died  at  Cannes,  April  16,  1859. 

Todleben  (tdf  Id-ben),  Franz  Eduard, 
General,  was  born  at  Mitau  in  Courland, 
Russia,  May  20,  1818  He  attended  the 
school  of  engineers  at  St.  Petersburg.  From 
1848  to  1851  he  was  with  the  Russian 
army  in  the  Caucasus,  fighting  the  native 
leader  Shamyl.  In  the  Crimean  War  he 
became  known  throughout  the  world  for 
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his  defense  of  Sevastopol.  After  strengthen- 
ing the  fortifications  of  Cronstadt  and  Nikp- 
laiev,  he  was  made  chief  of  engineering  in 
the  war-office  in  1860.  He  took  a  prom- 
inent part  in  the  Russo-Turkish  War  of 
1877-8.  Todleben  wrote  a  history  of  the 
defense  of  Sebastopol,  which  has  been 
translated  into  English  and  other  languages. 
He  died  near  Frankfort,  July  i,  1884. 
See  SEBASTOPOL  and  SHAMYL. 

Togo,  Admiral.  Heihachiro  Togo  was 
born  in  Satsuma,  Japan,  1847  His  mother 
was  an  educated 
woman  of  char- 
acter and  abil- 
ity; his  father 
was  governor  of  a 
local  province. 
Little  is  known 
of  his  early  boy- 
hood. His  first 
Q>  teacher  was  Take- 
more  Saigo  who 
headed  the  Satsu- 
ma rebellion,  and 
killed  himself  upon 
its  failure.  The 
spirit  of  his  teach- 
ing  is  expressed 
in  "  Where  you  see 
faults  take  the 
blame  of  them  yourself;  where  there  is 
merit  attribute  it  to  others.  Act  resolutely, 
and  the  very  gods  and  demons  shall  flee 
before  you."  The  government  sent  Togo 
to  England  in  1871,  where  he  spent  a  year 
as  a  cadet  on  the  training-ship  Worcester. 
Captain  Smith  described  him  as  "a  great 
plodder;  very  slow  to  learn,  but  very  sure 
when  he  had  learnt."  He  was  made  sub- 
lieutenant in  the  Japanese  navy  but  re- 
mained at  his  studies  in  England  until 
1878.  He  rose  steadily,  and  early  in  his 
career  became  known  as  one  of  Japan's 
most  daring  naval  officers.  He  fully  appre- 
ciated his  country's  rights  upon  the  sea 
and  was  always  ready  to  defend  them. 
In  1895  he  practically  began  the  war  with 
China  by  firing  upon  Chinese  transports 
carrying  troops  with  an  evidently  hostile 
purpose.  The  Japanese  emperor,  at  the 
close  of  this  war,  conferred  upon  him  the 
decoration  of  the  Rising  Sun  and  shortly 
after  made  him  commander  in  chief  of 
the  standing  squadron.  On  the  outbreak 
of  the  Russo-Japanese  War,  1904,  he  was 
appointed  commander-in-chief  ol  the  Jap- 
anese navy,  and  very  ably  conducted  the 
operations  against  Port  Arthur.  His  official 
report  of  this  action  won  the  admhation 
of  foreign  naval  officers  for  its  simplicity, 
directness  and  modesty.  The  admiral's 

Greatest  victory  was  in  the  Battle  of  the 
ea  of  Japan.     He  had  personally  super- 
vised   the    training    of    the    sailors    whose 
superior  marksmanship,   at  long  range  on 
rough  water,  wrought  such  terrible  destruc- 
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tion  in  the  enemy's  fleet.  On  May  27, 
1905,  Togo  found  his  position  across  the 
path  of  the  Russian  fleet,  east  of  the  Tsu 
Islands  in  the  Eastern  Channels,  and  sig- 
naled :  "  The  destiny  of  our  empire  depends 
on  this  action.  You  are  all  expected  to  do 
your  utmost."  The  entire  Russian  fleet 
was  sunk,  excepting  three  destroyers  and  one 
cruiser.  Togo  bears  his  honors  modestly. 
He  lives  with  his  wife  and  children  in  an 
unpretentious  house  in  Tokio,  devoting  his 
leisure  to  hunting,  fishing  and  flower-culture. 

Togoland  (to' go-land' )  is  a  German  posses- 
sion between  the  Gold  Coast  on  the  west 
and  Dahome"  on  the  east,  with  an  estimated 
area  of  33,630  square  miles  and  a  popula- 
tion of  917,227  Sudanese,  Negroes  and  232 
Germans.  There  are  only  32  miles  of  coast, 
but  the  territory  widens  inland  between 
Volta  and  Mona  Rivers  to  four  times  that 
breadth.  The  colony  extends  335  miles 
inland.  Lome  is  the  chief  port  and  seat 
of  the  imperial  governor,  and  Little  Popo, 
Porto  Seguro  and  Bagida  are  other  sea- 
ports. The  colony  is  self-supporting.  Com- 
merce is  increasing  rapidly.  The  imports 
are  chiefly  cotton,  spirits,  tobacco,  wood 
and  iron;  the  exports  palm-nuts  and  oil 
and  rubber.  There  are  two  government- 
schools  with  £.00  pupils  and  141  mission- 
schools  with  5,200  scholars.  The  natural 
resources  are  considerable,  and  the  Ger- 
mans are  pushing  development  vigorously. 
Germany  acquired  Togoland  in  1884.  Good 
roads  connect  many  of  the  principal  points, 
many  more  are  under  construction,  and  a 
railway  is  building  between  Lome  and 
Little  Popo.  The  chief  postoffices,  at  Lome, 
Little  Popo  and  Agome  Palime,  are  con- 
nected by  telegraph  and  telephone  with 
one  another  and  with  the  Gold  Coast  and 
Dahome".  There  is  a  railway  between  Lome 
and  Little  Popo. 

Tokat  (to-kdt'),  a  city  of  Asiatic  Turkey, 
60  miles  south  of  the  Black  Sea.  It  is  shut 
in  by  mountains  on  three  sides,  and  suffers 
furnace-heat  in  summer.  There  are  large 
gardens  and  vineyards,  copper  is  smelted, 
and  cotton  is  manufactured.  There  is  only 
a  small  trade,  though  Tokat  once  was  an 
important  business  center.  Population 
about  30,000. 

Tokay  (to-kd'),  a  wine  made  from  vines 
growing  in  the  neighborhood  of  the  town 
of  Tokay,  Hungary.  The  Tokay  wine- 
district  covers  about  15,000  acres.  Great 
care  is  taken  in  assorting  the  grapes  and 
in  preparing  the  wine,  which  is  brownish 
yellow  while  new,  changing  to  a  greenish 
hue  as  it  ages.  The  yearly  yield  is  about 
1,550,000  gallons.  The  wine-gathering  is 
celebrated  by  a  national  festival.  Popula- 
tion of  the  town  about  5,100. 

Tokio  or  Tokyo  (t&ke-o),  meaning  East- 
era  Capital,  formerly  called  Yeddo,  is  the 
capital  of  Japan,  and  stands  in  the  eastern 
part  of  Honshiu,  the  main  island,  at  the 


head  of  Yeddo  Bay.  The  city  covers  nearly 
60  square  miles,  and  is  divided  into  thickly 
built  and  inhabited  districts,  separated  by 
large  gardens  and  groves  and  cut  by  canals 
and  moats.  In  the  center  is  the  fortress 
guarded  by  stone-walls  and  a  moat,  be- 
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yond  which  another  wall  shuts  in  about 
three  square  miles,  while  a  third  wall  in- 
closes about  five  square  miles.  Wide,  clean 
streets  lighted  by  gas;  brick  and  stone 
buildings;  and  western  merchandise  in  the 
stores  give  Tokio  the  look  of  a  European 
city.  Shinto  shrines  and  Buddhist  temples 
stand  in  the  cemeteries,  and  there  are  four 
Christian  churches.  The  Imperial  Uni- 
versity of  Tokio,  supported  by  the  govern- 
ment, has  260  teachers,  exclusive  of  16 
foreigners,  and  4,425  students.  There  are 
banks,  newspapers,  steam-factories,  car- 
riages, theaters,  telegraph  connection  with 
other  cities  and  railroads  to  Yokohama  and 
Saikyo.  lyeyasu,  the  famous  general  and 
statesman,  fixed  his  seat  of  government  at 
Yeddo,  the  "port,"  in  1600,  and  here  his 
descendants  reigned  until  1868,  when,  as  a 
result  of  the  revolution  against  the  shogun, 
the  mikado  established  his  court  here  and 
changed  the  name  of  the  city  to  Tokio. 
The  city  has  suffered  greatly  by  fires,  and 
by  earthquake  shocks  in  1656  and  1854. 
Yeddo  was  thrown  open  to  settlement  by 
foreigners  as  the  result  of  the  treaty  made 
by  Commodore  Perry  between  the  United 
States  and  the  shogun  in  1854.  Popula- 
tion 2,186,079.  See  JAPAN. 

Tole'do,  a  famous  Spanish  city,  formerly 
the  capital  of  the  country,  stands  on  the 
Tagus,  which  surrounds  it  on  three  sides, 
55  miles  southwest  of  Madrid.  It  is  built 
on  hills  2,400  feet  above  the  sea.  The 
Tagus  is  its  fortress,  rushing  around  it  be> 
tween  high  and  rocky  banks  and  leaving 
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only  one  approach  on  the  land-side,  which 
is  defended  by  an  inner  wall  built  by 
Wamba,  the  Gothic  king,  in  the  7th  cen- 
tury and  by  an  outer  wall  built  by  Al- 
fonso VI  in  1109,  both  remarkable  for  the 
number  and  beauty  of  their  towers  and 
gates.  In  the  middle  of  the  city  rises  the 
high  cathedral,  surrounded  by  many 
churches  and  convents.  This  superb  cathe- 
dral, built  in  1492  on  the  site  of  a  Moorish 
mosque,  though  plundered  in  1521  and 
1808,  is  remarkable  still  for  its  stained 
glass,  sculptured  choir  and  gilded  metal 
pulpits.  The  famous  Toledo  blades  known 
in  the  time  of  Livy,  who  wrote  about  them, 
were  so  perfectly  tempered  that  they  were 
sometimes  curled  up  like  watch  springs  and 
packed  in  boxes.  The  Moors  captured 
Toledo  in  714;  it  became  a  part  of  Castile 
in  1085.  In  the  heyday  of  its  career  it  is 
said  to  have  sheltered  200,000  people. 
Toledo  also  is  a  province,  with  an  area  of 
5,919  square  miles  and  a  population  of 
376,814.  Population  of  city  23,317. 

Toledo,  Oe,  was  organized  in  1833  by  the 
union  of  the  villages  of  Port  Lawrence  and 
Manhattan.  It  is  on  both  sides  of  Maumee 
River,  near  its  mouth,  and  covers  nearly 
30  square  miles.  There  are  points  in  and 
about  Toledo  of  historic  interest.  Anthony 
Wayne,  Wm.  H.  Harrison,  Commodore 
Perry,  General  Proctor  and  the  Indian 
chiefs  Pontiac,  Little  Turtle  and  Tecumseh 
made  Toledo  and  the  Maumee  valley  of 
interest  to  students  of  history.  By  1910 
there  were  only  29  cities  in  the  United  States 
with  a  larger  population.  Toledo  ranks 
third  in  population  in  Ohio,  and  is  destined 
to  become  a  great  commercial  center.  It 
is  at  the  southwestern  extremity  of  Lake 
Erie,  and  is,  therefore,  the  natural  lake- 
port  for  the  trade  and  commerce  of  the 
Ohio  and  Mississippi  region,  including 
the  greatest  corn-growing  belt  in  the 
world,  the  oil  and  coal  fields  of  Ohio  and 
Indiana,  the  salt,  lumber  and  iron  of  Mich- 
igan. The  Ford  Plate-Glass  works,  the 
Libby  Glass  factory,  the  National  Malleable 
Castings  Company,  the  oil-refineries,  the 
automobile  factory  of  the  American  Bicycle 
Company  and  the  Craig  Ship-yards  are 
some  of  Toledo's  leading  industries.  There 
are  about  40  million  dollars  invested  in  the 
city's  manufactures,  which  have  an  annual 
yield  of  about  $45,000,000. 

Toledo  is  a  city  of  beautiful  homes.  It 
has  a  fine  system  of  parks  and  boulevards; 
its  street-car  system,  26  railroads  and 
steamboat  and  electric  lines  give  rapid 
transit  to  all  parts  of  the  country.  Its 
modern  school-system  is  among  the  best  in 
the  United  States.  It  was  organized  in 
1898  upon  the  federal  plan  of  government. 
The  city  supports  a  fine  public  library, 
Toledo  University,  two  high  schools,  a  city 
normal  school,  manual-training  schools  for 
high  school  and  elementary  departments, 
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40  primary  and  grammar  schools;  enrolls 
22,000  pupils;  and  employs  about  500 
teachers.  Population,  187,840. 

Tolstoi  (tol'stof),  Count  Leo  (or  Lyof ) 
Nikolaivitch,  an  eminent  Russian  novelist 
and  social  re- 
former, was  born 
at  Yasnaia  Poli- 
ana  in  the  gov- 
ernment of  Tula 
on  Aug.  28,  1828, 
and  was  edu- 
cated at  the  Uni- 
versity of  Kasan 
(Russia  in 
Europe).  Early 
in  life  he  was  a 
soldier,  and 
served  in  the 
army  in  the  Cau- 
casus and  in  the 
Crimea,  where  he 
was  present  at 
the  battle  of  the  Tchernaya  and  at  the 
storming  of  Sebastopol  by  the  allied  forces. 
This  experience  enabled  him  to  write  with 
such  graphic  force  not  only  his  narrative 
on  Sebastopol,  but  his  tale  of  Napoleon's  in- 
vasion of  Russia,  entitled  War  and  Peace. 
Anna  Karenina,  a  tale  of  guilty  passion, 
placed  him  among  the  masters  of  fiction. 
This  was  followed  by  a  number  of  works 
which  have  earned  for  him  the  title  of  the 
Prophet  of  Renunciation,  and  led  him  to 
lead  the  life  of  an  anchorite,  toiling  on 
his  land  with  his  own  hands,  sharing  his 
crust  with  the  humblest,  in  rigid  obedience 
to  Christian  precept.  He  was  an  uncompru 
mising  opponent  of  coercive  government 
and  a  bitter  arraigner  of  modern  society. 
His  other  writings  embrace  My  Religion, 
Resurrection,  the  Kreutzer  Sonata,  Master 
ana  Man,  My  Life,  My  Confession,  Patriot- 
ism and  Christianity,  The  Christian  Teach- 
ing, The  Kingdom  of  God  Within,  The  Four 
Gospels  Harmonized  and  Translated,  What  is 
Religion  and  The  End  of  the  Age.  See 
Ward's  Gospel  of  Count  Tolstoi  in  Prophets 
of  the  Nineteenth  Century.  Died  Nov.  20,  1910. 
Tol'tecs.  See  MEXICO. 
Toma'to,  a  favorite  vegetable  or  fruit 
(popularly  called  love-apple)  which  ranks 
pernaps  next  to  the  potato  in  the  extent 
of  its  consumption.  It  is  a  native  of  the 
warmer  regions  of  the  American  continent 
and  is  raised  largely  as  a  canned  vegetable 
for  table-use.  It  is  grown  best  in  a  sandy, 
well-fertilized  soil;  and  may  be  grown  from 
seed  or  from  cuttings.  If  from  seed,  the 
tomato  should  be  raised  under  glass  and 
later  transplanted  to  field  or  garden,  care 
being  taken  to  guard  the  plant  from  frosts. 
The  plants  while  maturing  should  be  sup- 
ported on  stakes  or  wire-trellis  to  keep  the 
fruit  from  the  ground  and  remove  danger 
from  rotting. 

Tomato-Worm.     See  TOBACCO- WORII. 
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Tombig'bee,  a  river  of  Mississippi  and 
Alabama,  which  rises  in  the  northeastern 
corner  of  Mississippi,  receives  the  Black 
Warrior  and,  by  its  junction  with  the  Ala- 
bama, forms  Mobile  River  about  45  miles 
above  Mobile.  It  is  about  450  miles  long, 
and  is  navigable  for  large  steamboats  to 
Columbus,  Miss.,  366  miles  from  Mobile  Bay. 

Tomp'kins,  Daniel  D.,  an  American  poli- 
tician who  became  vice-president  of  the 
United  States  in  1816  and  in  1820,  was 
born  in  what  now  is  Scarsdale,  in  West- 
chester  County,  N.  Y.,  on  June  21,  1774. 
He  studied  at  Columbia  College,  and,  after 
graduating,  was  in  1797  admitted  to  the 
bar.  In  1805-7  ne  was  a  justice  of  the 
supreme  court  of  the  state,  after  which  he 
became  governor  for  about  ten  years 
1806-17).  In  1 8 1 2  he  somewhat  arbitrarily 
prorogued  the  legislature  to  prevent  the 
charter  of  the  Bank  of  America,  with  a 
capital  of  $6,000,000,  alleging  bribery.  He 
took  an  active  part  in  the  War  of  1812, 
recruiting  and  equipping  well-nigh  40,000 
of  the  state's  militia  and  aiding  the  state 
with  money  raised  by  his  own  security. 
As  governor  one  of  his  last  acts  was  to 
recommend  the  abolition  of  slavery  in  the 
state.  He  died  on  Staten  Island,  N.  Y., 
on  June  n,  1825. 

Ton'awan'da,  N.  Y.,  a  city  in  Erie  County, 
on  Niagara  River  and  Barge  Canal  and  on 
N.  Y.  Cent,  and  Hudson  River,  Erie  and 
Lehigh  railroads,  ten  miles  north  of  Buffalo. 
Adjoining  North  Tonawanda,  with  which  it 
is  connected  by  a  bridge  over  Tonawanda 
Creek,  it  also  has  connection  with  Buffalo 
by  two  electric  tramways.  It  has  a  fine 
park,  an  armory,  public  library  and  high 
school.  Its  industries,  which  utilize  Niagara 
River  for  _  water-power,  include  lumber- 
manufacturing,  a  paper-mill,  iron-works  and 
ship-yards.  Settled  about  1820,  the  town 
became  a  city  in  1904.  Population  8,290. 

Tongue  (tung),  a  muscular  organ,  reach- 
ing from  the  hyoid  or  tongue  bone,  back- 
ward and  downward  and  in  front  to  the  teeth. 
The  upper  surface,  borders  and  front  third 
of  the  lower  surface  are  free;  while  the  re- 
maining parts  are  fixed  to  neighboring  parts 
by  the  covering  of  mucous  membrane.  At 
certain  points  this  membrane,  on  leaving 
the  tongue,  forms  folds  containing  fibers, 
which  act  as  ligaments  to  the  tongue.  The 
largest  of  these  folds  is  called  the  frenum 
or  bridle  of  the  tongue,  and  joins  its  free 
front  end  to  the  lower  jaw.  This  bridle 
limits  the  backward  movement  of  the  tip 
of  the  tongue.  In  rare  cases  it  reaches  to 
the  tip,  so  as  to  interfere  with  speech  and 
chewing,  and  the  child  is  said  to  be  tongue- 
tied.  The  upper  surface  is  divided  into  two 
parts  by  a  middle,  lengthwise  furrow.  (For 
the  little  hills  on  the  top  of  the  tongue  see 
TASTE).  At  the  back  of  the  surface  are 
mucous  glands,  reaching  into  long  canals 
and  helping  to  secrete  the  fluid  that  moistens 


the  tongue.  The  furrow  on  the  under  sur- 
face is  deeper,  with  veins  running  forward 
on  each  side  of  it.  The  base  of  the  tongue 
becomes  wider  before  being  fixed  in  the 
tongue-bone,  which,  with  the  ligaments,  is 
the  tongue's  framework.  There  are  two 
sets  of  muscles,  the  extrinsic  or  outside 
muscles,  which  fasten  the  tongue  to  cer- 
tain points  and  move  it  on  them;  and  in- 
trinsic or  inside  muscles,  which  pass  from 
one  part  of  the  tongue  to  another,  make 
up  its  chief  bulk  and  move  it  on  itself.  By 
the  action  of  the  various  muscles  the  whole 
tongue  may  be  drawn  back;  its  upper  sur- 
face be  hollowed  or  bowed  or  presse'd  against 
the  roof  of  the  mouth ;  its  tip  may  be  thrust 
straight  out  or  sideways,  upward  and  down- 
ward or  into  a  hollow  tooth  where  food 
might  lodge.  See  TASTE. 

Ton'ka  Bean.     See  VANILLA. 

Ton'quin  or  Ton'kin,  a  dependency  or 
protectorate  of  France  in  French  Indo- 
China,  acquired  in  1884.  Its  area  is  46,000 
square  miles,  with  an  estimated  population 
of  close  upon  10,000,000.  It  is  south  of 
China  proper  with  Burma  on  the  west,  Siam 
and  Anam  on  the  south  and  the  Gulf  of 
Tonquin  on  the  east,  enclosed  from  the 
south  China  Sea  by  the  island  of  Hainan. 
It  is  traversed  by  Song-Koi  or  Red  River, 
on  which  is  Hanoi,  the  capital  and  largest 
city,  the  seat  of  the  resident  superior  of  the 
protectorate  and  of  the  governor-general 
of  French  Indo-China.  Its  chief  port,  on 
the  Gulf  of  Tonquin,  is  Haip-hong,  which 
has  a  fine  harbor  and  is  connected  by  a  rail- 
way, 60  miles  in  length,  with  the  capital; 
while  another  line  runs  inland  for  200  miles 
to  Vinh.  The  forests  of  the  dependency 
are  rich  in  ebony,  sandal-wood  and  iron- 
wood;  while  the  vast  lands  of  the  delta 
yield  rice,  sugar-cane,  mulberry,  bamboo 
and  areca-nut;  the  mountainous  parts  pro- 
duce coffee,  tobacco  and  indigo.  Jute  has 
recently  been  cultivated  considerably ;  while 
other  exports  include  oils,  pepper,  animal- 
products,  silk  and  rice.  Among  its  usefi^ 
animals  is  the  buffalo.  Before  the  French 
protectorate  was  established,  the  region 
formed  a  part  of  the  Anamese  kingdom, 
now  also  embraced  in  French  Indo-China. 
On  the  coast,  which  is  a  vast  marshy  stretch, 
are  coal-beds  estimated  to  be  from  300  to 
400  square  miles  in  extent.  Formerly  the 
country  was  infested  by  predatory  Chinese 
soldiery,  known  as  "Black  Flags"  and  sup- 
posed to  be  escaped  bands  of  the  Taiping 
rebels.  See  ANAM,  CAMBODIA,  COCHIN- 
CHINA,  LAOS,  SHAN  and  SIAM. 

Toombs,  Robert,  American  politician, 
member  of  the  Confederate  Congress  (1861) 
and  Confederate  secretary  of  state,  was  born 
in  Wilkes  County,  Ga.,  July  2,  1810,  and 
died  at  Washington,  Ga.,  Dec.  15,  1885. 
After  graduating  at  Union  College  and 
studying  law  at  the  University  of  Virginia, 
he  was  elected  to  Congress  in  1844,  and  in 
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1850  contributed  to  the  passing  of  the  com- 
promise measures.  From  1853  ^°  *86i  he 
was  a  member  of  the  United  States  senate, 
a  southern  extremist  and  leading  disunion- 
ist.  In  1 86 1  he  became  secretary  of  state 
in  the  Confederate  government,  but  resigned 
to  accept  the  commission  of  brigadier-gen- 
eral on  the  southern  side.  He  was  at  the 
second  battle  of  Bull  Run,  was  at  Antietam 
in  1862  and  in  1864  commanded  the  militia 
of  Georgia.  After  the  war  he  lived  abroad 
till  1867,  denouncing  strongly  the  reconstruc- 
tion measures  of  Congress,  and  on  his  re- 
turn to  the  south  he  refused  to  take  the  oath 
of  allegiance  to  the  United  States  govern- 
ment. Consult  Trent :  Southern  Statesmen 
of  the  Old  Regime. 

Ton'ty,  Henri  de,  an  Italian  explorer  of 
great  resolution  and  courage  and  a  com- 
panion of  La  Salle,  was  born  about  the  mid- 
dle of  the  1 7th  century  and  died  at  Fort 
Louis  (Mobile)  in  1 704.  He  served  both  in 
the  French  army  and  the  navy,  was  with 
La  Salle  in  Canada,  effected  the  first  settle- 
ment in  what  now  is  Illinois,  and  accom- 
panied La  Salle  on  his  famous  voyage  down 
the  Mississippi  to  its  mouth.  He  returned 
for  supplies;  and  in  1686  again  descended 
the  Mississippi  in  search  of  La  Salle.  He 
is  identified  with  the  early  history  of  Illinois 
(until  1702)  and  of  Louisiana.  His  memoirs 
were  published  in  Paris  in  1897.  Consult 
Parkman's  Discovery  of  the  Great  West. 

Top.  The  ordinary  spinning-top  is  a  rap- 
idly rotating  solid  supported  on  a  single  point 

below  the  cen- 
ter of  gravity. 
Suspended  i  n 
this  w  a  y  t  h  e 
weight  of  t  h  e 
top  acting 
through  its  cen- 
ter of  gravity 
exerts  a  mo- 
ment of  f  o  r  c  e 
which  tends  to 
tilt  the  top. 
The  result  is 
that  the  top 
"processes,"  in- 
stead of  falling 
over,  thus  ex- 
hibiting those 
phenomena  so 
well-known  to 
|j  every  b  o  y  o  f 
ten.  For  a  de- 

tailed  explana- 

MAXWELL'S  DYNAMICAL  TOP  tion  of  the  dy- 
namics of  the  top  consult  Worthington's 
Dynamics  of  Rotation,  chap,  xiii,  or  Perry's 
Spinning-Tops.  Clerk-Maxwell  devised  a 
top  having  more  or  less  the  shape  of  a  bell, 
so  that  the  point  of  support  could  be  placed 
at,  above  or  below  the  center  of  gravity.  It 
is  provided  also  with  adjusting  screws  as 
shown  in  the  accompanying  figure,  so  that 


its  mass  can  be  distributed  in  various  ways 
about  the  axis  of  rotation.  The  chief  in- 
terest attracting  this  particular  form  of  top, 
besides  the  fact  that  it  most  beautifully  illus- 
trates the  general  principles  of  rotation,  lies 
in  the  fact  that  it  accurately  simulates  the 
motion  of  our  earth  on  its  axis,  demonstrat- 
ing on  a  small  scale  the  phenomena  of  pre- 
cession, nutation,  variation  of  latitude 
dynamic  and  static  instability  etc.  Consult 
Maxwell's  original  account  in  his  Scientific 
Papers,  Vol.  I.,  pp.  248-68,  and  a  detailed 
and  popular  account  in  The  Physical  Re- 
view, Vol.  VI.,  March,  1898.  See  GYRO- 
SCOPE. 

To'paz,  a  mineral  and  a  gem,  the  finer 
varieties  of  which  are  much  valued  for  their 
luster  and  the  beauty  of  their  colors.  It  is 
made  up  chiefly  of  alumina,  silica  and  fluo- 
rine. It  is  usually  found  in  very  old  rocks 
and  in  most  parts  of  the  world.  Fine  topazes 
are  found  in  Ceylon,  but  those  most  prized 
come  from  Brazil.  Topaz  either  is  colorless 
or  in  many  shades  of  red,  blue,  green  or 
yellow;  it  is  translucent  or  almost  trans- 
parent on  the  edges;  and  it  is  harder  than 
quartz.  When  cut  or  set,  topazes  are  easily 
mistaken  for  diamonds  or  rubies,  but  they 
are  not  so  hard  as  either  of  these  gems. 

Tope'ka,  Kas.,  capital  of  the  state  and 
county-seat  of  Shawnee  County,  is  built  on 
both  sides  of  Kansas  River,  67  miles  west 
from  Kansas  City  and  300  from  St.  Louis. 
The  surrounding  country  is  a  rich,  rolling 
prairie.  It  is  a  large  milling-center,  and  has 
manufactures  with  a  yearly  output  of 
$10,000,000.  It  also  is  an  important  rail- 
road and  distributing  point,  being  served 
by  the  Santa  Fe",  Rock  Island  and  Union 
Pacific  main  lines  and  a  branch  of  the  Mis- 
souri Pacific.  It  has  electric  street-rail- 
roads, broad  streets  and  handsome  churches 
and  buildings.  Among  the  public  buildings 
are  the  capitol,  United  States  government 
building  and  the  state  asylum  for  the  insane. 
Besides  these  Topeka  has  two  handsome 
buildings  belonging  to  the  Y.  M.  C.  A.,  and 
the  railroad  Y.  M.  C.  A.,  a  splendid  audi- 
torium and  71  churches.  The  free  public 
library  has  10,000  volumes,  the  Kansas  His- 
torical Society  library  40,000  volumes,  and 
the  state  library  28,000  volumes.  The  pub- 
lic-school system  is  excellent  and  includes 
high  and  manual-training  schools,  while 
among  its  schools  of  higher  learning  are 
Washburn  College  (Cong.),  founded  in  1865, 
having  720  students;  an  Episcopal  college  for 
women;  and  a  Roman  Catholic  seminary. 
Topeka  was  settled  in  1854,  and  became  the 
capital  in  1861.  The  city  owns  the  electric 
street-lighting  plant  and  its  water-works, 
while  the  Topeka  Edison  Company  fur- 
nishes light,  power  and  heat  for  commer- 
cial and  domestic  uses.  Topeka  is  also  sup- 
plied with  natural  gas,  which  is  distributed 
for  domestic  and  manufacturing  uses.  Pop- 
ulation 43,684. 
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Top'lady,  Augustus  Montague,  was  born 
at  Farnham,  Surrey,  England,  Nov.  4,  174°- 
He  went  to  Westminster  School  and  Trinity 
College,  Dublin,  became  a  clergyman,  and 
preached  in  Devonshire  and  in  London.  For 
a  time  he  was  editor  of  a  religious  maga- 
zine, and  he  published  religious  books.  He 
is  remembered  as  a  hymn-writer,  especially 
as  the  author  of  Rock  of  Ages.  Toplady 
died  at  London,  Aug.  n,  1778. 

Torna'do.     See  STORM. 

Toron'to,  Can.,  capital  of  Ontario  is  on 
the  northern  shore  of  Lake  Ontario.  The 
harbor  at  its  front  is  formed  by  an  island 
lying  south  of  it.  We  first  hear  of  it  as  a 
trading- fort  built  by  the  French  in  1749 
and  named  Fort  Rouille.  Later  it  was 
known  as  York.  It  was  incorporated  as  a 
city  in  1834  with  the  name  of  Toronto.  It 
is  the  legal,  educational  and  legislative 
center  of  the  province.  Osgoode  Hall  with 
its  court-rooms  and  law-library,  named  after 
Chief  Justice  Osgoode  and  centrally  located 
in  spacious  grounds,  is  a  center  of  attraction 
for  visitors.  The  parliament-buildings, 
stately  and  handsome  brown-stone  struct- 
ures in  the  park,  and  the  group  of  buildings 
nearby,  devoted  to  the  growing  work  of  the 
University  of  Toronto,  deservedly  are 
objects  of  local  pride.  The  main  building 
of  the  university  is,  architecturally,  one  of 
the  most  imposing  on  the  continent.  Near 
these  are  Wycliffe,  McMaster,  Victoria  and 
St.  Michael's  Colleges  and,  at  no  great  dis- 
tance, Knox  and  Trinity  Colleges.  The 
educational  institutions  attract  10,000 
students.  Only  a  few  universities  in  the 
world  have  a  larger  roll-call  than  Toronto 
University.  The  city  rises  gradually  from 
the  lake  northwards,  and  a  number  of 
streets  in  its  northern  portion,  the  resi- 
dential part,  are  noticeably  beautiful.  In- 
dustrially Toronto  is  making  great  progress. 
The  value  of  the  annual  output  is  near 
$100,000,000.  One  department-store  alone 
(T.  Eaton  Company)  employs  4,000  hands. 
In  1906  electric  power  was  brought  to  the 
city  from  Niagara  Falls,  and  cheap  power 
unlimited  in  quantity  so  easily  obtained 
will  attract  capital  and  further  build  up  in- 
dustries. The  city  is  well-provided  'with 
hospitals,  libraries,  churches  and  parks. 
Its  electric  railway  has  nearly  100  miles  of 
track,  and  each  year  carries  nearly  as  many 
millions  of  passengers.  The  leading  rail- 
ways, the  Canadian  Pacific,  Grand  Trunk 
and  Canadian  Northern,  contribute  to  its 
growth.  Steamers,  passengers  and  freight 
cross  to  Niagara  (Lake  Erie)  and  to  Kings- 
ton and  points  east,  including  Montreal  and 
Quebec,  across  Lake  Ontario.  Americans 
in  great  numbers  visit  Toronto  each  sum- 
mer. The  island,  stretching  along  the  front 
of  the  city,  dotted  with  summer  residences 
and  hotels  and  overlooking  the  great  lake, 
is  attractive  to  citizens  and  visitors  alike. 
Its  ready  accessibility  (within  a  few  minutes 


of  the  heart  of  the  city)  makes  it  a  most 
valuable  asset.  Population  (1910),  342,000. 
See  CANADA  and  ONTARIO. 

Torpe'do,  the  popular  name  for  electrical 
fishes  closely  related  to  the  skates  and  rays. 
They  are  capable  of  giving  electrical  shocks, 
and  are  also  called  cramp-fishes.  There  are 
15  or  20  species  inhabiting  mainly  the 
warmer  seas,  but  one  species  is  found  on 
the  Atlantic  coast  from  Cape  Cod  south.  It 
has  a  broad,  disk-shaped  body  with  a 
stout  tail  and  reaches  a  length  of  three  to 
five  feet.  It  is  black  above  and  whitish 
below.  The  electrical  organs  in  all  these 
fishes  consist  of  two  clusters  of  six-sided 
prisms,  one  on  each  side  between  the  head 
and  the  broadly  expanded  pectoral  fin. 
There  are  about  500  prisms  in  a  single 
organ.  The  latter  is  richly  provided  with 
nerve-fibers,  and  the  discharge  is  under  the 
control  of  the  fish. 

Torpedo,  an  apparatus  or  machine  de- 
signed to  destroy  ships  by  blowing  them  up 
with  an  explosive.  Torpedoes  are  either 
stationary,  floating  or  moving.  Stationary 
and  floating  torpedoes  are  used  in  defensive 
operations,  as  in  harbors  or  rivers.  They 
are  placed  in  the  harbor,  either  being  an- 
chored or  allowed  to  drift  within  certain 
limits,  and  so  arranged  that  they  explode 
by  contact  with  a  ship  or  can  be  exploded 
by  an  electrical  contact  from  some  con- 
venient point.  Moving  torpedoes  are  pro- 
jected through  the  water,  either  on  or  be- 
low the  surface,  and  explode  upon  coming 
in  contact  with  a  ship.  They  may  depend 
for  motion  wholly  upon  the  original  force 
of  projection,  or  they  may  be  supplied  with 
some  motive  power  by  which  they  move 
themselves.  When  they  are  projected, 
they  are  usually  discharged  by  compressed 
air  from  a  long  tube  called  a  torpedo-tube. 
Many  war-ships  are  fitted  with  these  tor- 
pedo tubes,  but  special  boats  called  torpedo- 
boats  and  submarines  are  more  often  used  for 
the  purpose.  A  torpedo-boat  is  a  small,  fast 
steamer  fitted  with  appliances  for  launching 
torpedoes.  Larger  steamers  having  great 
speed  and  equipped  with  fast-firing  guns  are 
employed  for  protecting  the  large  cruisers  and 
battleships  from  torpedo-boats.  Such  boats 
are  called  torpedo-destroyers.  Torpedo- 
destroyers  are  also  supplied  with  torpedoes  and 
torpedo-tubes  for  offensive  operations.  The 
use  of  torpedoes  in  warfare  dates  back  to  the 
1 6th  century,  when  floating  torpedoes  were 
used  to  blow  up  bridges,  etc.  During  the 
American  Revolution  floating  torpedoes  were 
tried  with  little  success  against  Lord  Howe's 
ships,  both  in  New  York  harbor  and  on  the 
Delaware.  During  the  American  Civil  War 
the  Confederates  made  large  use  of  torpedoes 
as  a  means  of  defending  their  ports,  and  24 
Federal  war-vessels  and  transports  were1  de- 
stroyed by  torpedoes. 

The  importance  of  the  submarine  as  a  feature 
of  naval  warfare  was  fully  demonstrated  in  the 
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European  War.  The  chief  disadvantage  of  the 
torpedo-boat  is  its  visibility  while  the  sub- 
marine is  a  torpedo-boat  which  is  able  to  fire 
while  submerged. 

On  sighting  the  vessel  which  it  is  proposed  to 
attack,  the  funnel  of  the  submarine  is  taken 
down,  openings  closed,  protective  coverings  of 
the  tower  removed,  the  lid  of  the  entrance- way 
closed,  sufficient  water  admitted  into  the  tanks 
in  the  outer  hold  to  cause  the  vessel  to  sink  out 
of  sight,  leaving  exposed  only  the  periscope — a 
mere  dot  in  the  expanse  of  waters;  the  whole 
operation  occupying  only  about  five  minutes. 

While  for  many  reasons  there  are  few  of  us 
who  would  enjoy  a  trip  in  a  submarine,  even 
in  times  of  peace,  the  following  description  of 
such  an  experience  during  naval  maneuvers  is 
interesting: 

"The  boat  glides  slowly  forward  at  a  depth 
of  thirteen  meters.  One  can  see  but  a  few 
meters  distant  through  the  clear  window  glass; 
all  else  is  obscured  by  the  density  of  the  water 
as  if  by  a  green  veil.  A  little  silver  ball  rushes 
obliquely  upwards ;  a  bubble  which  some  large 
fish  may  have  made.  A  swarm  of  sprats 
crosses  our  path,  standing  upright  in  the  water 
like  pegs ;  it  is  their  mating  season,  and  they  do 
not  allow  themselves  to  be  disturbed  by  our 
passage.  And  jelly-fish — jelly-fish  in  masses! 
A  great  violet  one  hurriedly  draws  itself  to- 
gether, while  a  pair  of  long  bands,  like  torn  off 
ribbons,  stream  out  behind.  Others  sail 
about,  some  of  a  bluish  color,  others  a  delicate 
alabaster  tint.  The  sun  must  be  shining  over- 
head for  everything  mounts  upward  as  if  to  the 
light;  but  this  may  be  due  to  the  displacement 
of  the  water  caused  by  our  passage,  which 
makes  everything  seem  to  rise.' 

The  experiences  of  the  European  War  (q.v.) 
demonstrated  so  clearly  the  value  of  sub- 
marines that  a  considerable  increase  in  sub- 
marines was  a  part  of  the  U.  S.  "preparedness" 
program.  The  study  of  submarines  is  carried 
on  with  great  secrecy.  The  American  naval 
school  for  this  work  is  at  Willet's  Point  in  New 
York  harbor.  See  NAVY. 

Torpedo-Boat.     See  TORPEDO. 

Torque  mada  (tdrkd-ma'tha),  To  ma's  de,  a 
Spanish  monk,  was  born  at  Torquemada, 
Spain,  about  1420.  He  was  a  Dominican 
friar,  and  was  made  inquisitor-general  for 
Spain  in  1483  He  is  famous  as  the  organ 
izer  of  the  Inquisition,  with  its  tribunals 
at  Seville,  Cordova  and  Toledo.  He  was 
too  zealous  even  for  the  perscuting  spirit 
of  the  age,  and  Pope  Alexander  VI  ap- 
pointed four  colleagues  to  hold  him  in  check. 
He  obtained  the  expulsion  from  Spain  of 
the  Jews  and  Moors.  He  died  at  Avila, 
Sept.  1 6,  1498. 

Tor'rey,  John,  an  American  botanist,  was 
born  at  New  York,  Aug.  15,  1796.  While 
studying  medicine  in  New  York,  he  founded 
the  Lyceum  of  Natural  History.  He  was 
professor  of  natural  sciences  at  West  Point 
for  three  years,  of  chemistry  at  Princeton, 
and  also  had  the  same  chair  in  the  medical 


college  at  New  York.  His  reputation  as 
a  chemist  brought  him  the  position  of 
United  States  assayer,  which  he  held  for 
nearly  20  years.  The  results  of  his  work  or 
the  state  geological  survey  of  New  York 
and  on  several  United  States  exploring 
expeditions  are  found  in  Catalogue  of  Plants 
Growing  within  Thirty  Miles  of  New  York 
City,  Flora  of  New  York,  Flora  of  the  North- 
ern and  Middle  States  etc.  His  fine  botanical 
library  and  the  collections  of  40  years  he 
gave  to  Columbia  College,  New  York  City. 
He  died  on  March  10,  1873. 

Torricelli  (tor're-chel'le),  Evangelista, 
an  Italian  physicist,  especially  remembered 
as  the  inventor  of  the  mercurial  barometer. 
He  was  born  at  Faenza,  Oct. v  15,  1608,  and 
died  at  Florence,  Oct.  25,  1647.  His  work 
was  largely  inspired  by  the  writings  of 
Galileo,  whose  pupil  and  private  secretary 
he  was  during  the  last  three  months  of 
Galileo's  life.  Torricelli  substituted  mer- 
cury for  water  in  the  barometer  and  found 
that  it  rose  only  30  inches  instead  of  33 
feet  in  a  closed  tube.  This  led  him  to  the 
conclusion  that  in  each  case  the  cause  of 
the  ascent  is  the  pressure  of  the  earth's 
atmosphere.  This  conclusion  was  shortly 
afterward  clinched  by  Pascal,  who  carried 
a  barometer  to  a  mountain-top  and  found 
that  the  mercury  fell  as  he  ascended.  Be- 
sides two  important  theorems  in  the 
mechanics  of  solids,  Torricelli  enunciated 
the  theorem  that  a  liquid  flows  from  an 
orifice  with  the  same  speed  that  it  would 
have  acquired  in  falling  freely  from  the 
surface  of  the  'iquid  to  the  level  of  the 
orifice.  See  BAROMETER. 

Tor'rington,  Conn.,  a  town  and  borough 
in  Litchfield  County,  on  Naugatuck  River 
and  on  the  New  York,  New  Haven  and 
Hartford  Railroad,  1 7  miles  north  of  Water- 
bury  and  25  west  of  Hartford.  Settled  in 
1737,  three  years  later  it  became  a  town, 
and  in  1887  was  incorporated  as  a  borough. 
It  is  actively  and  largely  interested  in 
manufactures,  aided  by  the  facilities  of  good 
waterpower.  Among  its  products  are 
woolen  goods,  machinery,  iron  and  brass 
castings,  plated  goods  of  copper,  nickel, 
silver  and  gold,  furniture,  bicycles,  needles 
and  machine-tools.  Its  public  buildings 
include  a  library,  high  and  elementary 
schools,  municipal  buildings  and  churches. 
It  also  has  the  fine  park  called  Coe  Mem- 
orial Park.  Population  about  16,840. 

Tortoise  (tor'fts),  a  name  loosely  applied 
to  any  turtle,  but  more  correctly  restricted 
to  particular  members  of  the  turtle  family. 
The  true  tortoises  are  land-turtles,  repre- 
sented in  the  United  States  by  the  wood- 
tortoise,  the  box-tortoise  and  the  burrow- 
ing turtles  of  the  southern  states.  They 
feed  upon  plants  and  fungi.  Their  shell 
usually  is  highly  arched,  with  the  hard 
plates  showing  concentric  markings.  Their 
nearest  relatives  are  fresh-water  species  like 
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the  painted  and  speckled  turtles,  which 
sometimes  are  incorrectly  called  tortoises. 
The  so-called  tortoise-shell  comes  from  a 
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salt-water  turtle,  called  the  hawksbill.  See 
TERRAPIN  and  TURTLE. 

Tortug'as.     See  DRY  TORTUGAS. 

Tor'ture,  a  means  of  extorting  confes- 
sion of  guilt  by  inflicting  severe  pain.  It 
was  used  at  first  on  slaves,  and  with  the 
Romans  on  those  who  were  not  Roman 
citizens.  Paul  protested  against  the  use  of 
it,  saying:  "Is  it  lawful  to  scourge  a  man 
that  is  a  Roman  uncondemned  ? "  Under 
the  emperors  the  use  of  it  became  general, 
extended  through  Europe,  and  reached  its 
severest  form  in  the  tribunals  of  the  In- 
quisition. The  scourge;  the  rack,  which 
stretched  the  whole  body,  sometimes  until 
the  joints  were  dislocated;  the  boot,  rings 
of  iron  around  the  legs  with  wedges  driven 
in  until  the  flesh  was  mashed  to  a  jelly; 
and  the  thumb- screw  were  among  the  many 
hideous  instruments  used.  Judicial  torture 
in  England  was  inflicted  only  by  order  of 
the  sovereign,  and  the  last  use  of  it  was 
in  1640.  France  abolished  it  in  1786; 
Russia  in  1801:  and  Austria,  Prussia  and 
Saxony  about  the  middle  of  the  i8th 
century. 

To'rus  (in  plants),  the  same  as  "recep- 
tacle." See  FLOWER. 

Toscanelli  del  Pozzo,  surnamed  Paul  the 
Physician,  was  born  in  Florence,  Italy,  1397, 
and  died  there  in  1482.  He  distinguished 
himself  as  an  astronomer  and  physician. 
For  a  number  of  years  he  had  charge  of 
the  celebrated  library  founded  at  Florence 
by  Nicolo  Nicoli.  He  read  the  accounts 
of  the  travels  of  Marco  Polo  and  met  many 
travellers  from  foreign  lands.  These  experi- 
ences, with  his  knowledge  of  astronomy, 
convinced  him  that  a  western  route  to  the 
Indies  was  possible.  He  corresponded  with 
the  king  of  Portugal  and  with  Columbus 
on  the  subject,  and  prepared  maps  to  show 
the  proper  course  for  such  a  voyage.  These 
papers  were  in  possession  of  Columbus  in 
1493- 


To'tal  Ab'stinence  or  Tem'perance.  The 

abuse  of  intoxicating  liquors  early  led  to  the 
formation  of  temperance  societies  to  in- 
fluence public  opinion  on  the  subject  and 
help  those  who  were  endeavoring  to  over- 
come the  appetite  for  strong  drink.  The 
first  temperance  society  in  the  United 
States  was  formed  at  Litchfield,  Conn.,  in 
1789  by  200  farmers  who  pledged  themselves 
not  to  use  liquors  in  carrying  on  their  farm- 
work.  Early  in  the  igth  century  the  tem- 
perance movement  became  organized,  anrl 
the  churches,  especially  the  Methodist  and 
Presbyterian,  were  active  in  the  work.  The 
Massachusetts  Temperance  Society  was 
formed  in  1813,  and  the  American  Tem- 
perance Union  in  1826.  The  early  societies 
were  temperance  societies  strictly,  not  total 
abstinence  organizations.  They  did  not  op- 
pose the  use  of  wine,  cider  or  malt  liquors, 
a  brewery  being  built  in  Boston  by  the 
temperance  reformers.  The  first  national 
temperance  convention  met  in  Philadelphia 
in  1833,  and  formed  a  national  temperance 
union,  with  23  state  societies  and  over 
7,000  other  societies.  "Total  abstinence 
from  all  that  intoxicates"  was  first  in- 
sisted on  in  1833  by  the  Massachusetts 
Society. 

The  Washingtonian  Temperance  Society 
was  formed  by  six  reformed  drunkards  at 
Baltimore  in  1840,  and  was  very  successful 
in  its  special  work  of  reforming  hard  drink- 
ers. The  Sons  of  Temperance  was  another 
society  whic1"  in  1850  numbered  about 
240,000  members.  The  Good  Templars, 
another  temperance  order,  founded  in  1852, 
is  a  secret  society  with  passwords,  grips 
etc.,  with  a  membership  of  about  750,000. 
A  remarkable  movement  in  the  temperance 
cause  is  what  is  known  as  the  crusade, 
which  began  in  Hillsboro  and  Washington 
Court  House,  O.,  in  1873.  It  was  a  crusade 
of  women  against  saloons,  and  the  weapons 
used  were  prayer,  persuasion  and  persist- 
ence. The  movement  spread  rapidly  and 
was  the  means  of  closing  many  saloons,  in 
some  places  all  that  were  in  operation.  The 
Woman's  Christian  Temperance  Union  is 
the  successor  to  this  temperance  crusade. 
It  has  organizations  in  every  state  and  ter- 
ritory of  the  United'  States,  fifty  other  nations 
including  Great  Britain,  Germany,  Canada, 
Australia,  New  Zealand,  India,  Japan,  China, 
Madagascar  and  South  Africa. 

Its  work  includes  35  departments.  It 
has  been  active  in  distributing  temperance 
literature,  in  making  temperance  study  a 
part  of  the  curriculum  in  the  public 
schools,  in  the  establishment  of  homes  for 
girls  and  in  securing  laws  forbidding  the 
sale  of  tobacco  to  children.  It  is  agitating 
for  an  eight-hour  day,  peace  through  arbi- 
tration, industrial  education  and  social 
purity.  Its  efforts  for  constitutional  pro- 
hibition and  for  total  abstinence  by  indi- 
viduals are  best  known.  The  badge  is  a 
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bow  of  white  ribbon.  The  headquarters 
are  at  Evanston,  111.,  under  the  same  roof  with 
the  former  home  of  Miss  Frances  E.  Willard 
(q.  v.).  Its  work  is  supplemented  by  that  of 
the  Catholic  Total  Abstinence  Union,  which 
has  100,000  members,  both  men  and  women. 

The  first  laws  against  the  use  of  liquor 
were  made  in  Massachusetts  in  1639  and 
about  the  same  time  in  Connecticut.  Ogle- 
thorpe  in  1733  had  the  importation  of  rum 
into  Georgia  prohibited  as  well  as  of  slaves. 
In  1756  a  duty  was  imposed  on  imported 
liquors  in  Pennsylvania,  and  in  1774  the 
first  Continental  Congress  proposed  to  the 
different  states  the  passage  of  laws  to  stop 
the  distilling  of  liquors.  The  ration  of 
grog  in  the  army  was  changed  to  coffee  in 
1832.  License  laws  were  passed  in  some 
states,  but  met  with  strong  opposition. 
After  the  supreme  court  had  in  1847  de- 
cided in  favor  of  prohibitory  laws,  Maine 
was  the  first  state  to  use  the  power.  Dela- 
ware, Rhode  Island,  Vermont,  New  Hamp- 
shire, Massachusetts,  Michigan,  Iowa, 
Indiana  and  Kansas  all  passed  laws  prohi- 
biting the  sale  of  liquors,  but  the  law  was 
repealed  later  in  most  of  the  states  and 
license  laws  substituted.  The  Prohibition 
party  grew  up  from  the  effort  to  induce  state 
and  national  legislation  favorable  to  prohibi- 
tion. 

In  recent  years  the  liquor  problem  has 
been  severely  scrutinized  all  over  the  world. 
The  open  bar  is  more  and  more  regarded  as 
a  nuisance,  an  injury  and  a  peril  to  society 
and  the  state.  Consequently  public  opinion 
against  the  saloon  has  made  itself  felt  through- 
out Europe  as  well  as  in  America,  Canada, 
Australia  and  New  Zealand.  Both  Great 
Britain  and  the  United  States  are  increas- 
ingly limiting  the  number  of  places  at  which 
intoxicating  liquors  are  retailed  and  reduc- 
ing the  area  of  the  influence  of  drink.  In 
1904  English  local  magistrates  were  given 
power  to  refuse  to  renew  licenses  for  saloons 
that  they  consider  needless,  compensation 
being  given  to  the  ousted  liquor-dealer,  and 
in  1908  it  was  enacted  that  after  1922  com- 
pensation shall  not  be  paid  and  that  magis- 
trates shall  be  free  to  close  as  many  houses 
as  they  see  fit.  Since  April  5,  1909,  the 
people  in  any  locality  have  had  the  power 
to  prohibit  the  granting  of  any  new  license. 
In  the  United  States,  however,  greater 
progress  has  been  made  in  regulating  the 
liquor-traffic  than  in  any  other  country. 
One  of  the  efficient  organizations  under  which 
the  crusade  has  been  carried  forward  since 
1903  is  the  Anti-Saloon  League,  the  plat- 
form of  which  has  but  one  plank  —  The  Sup- 
pression of  the  Saloon.  It  thus  has  the  support 
not  only  of  those  of  strict  temperance  views, 
but  of  large  numbers  who,  while  not  total  ab- 
stainers, are  alive  to  the  evils  and  the  menace  of 
the  open  saloon.  The  effort  of  the  Anti-Saloon 
League  has  been  to  secure  the  enactment  of 
local  option  lr.ws,  under  which  the  voters  in 


village,  town,  township,  city,  county  or  state 
may  determine  by  a  majority  vote  whether  or 
not  intoxicating  liquors  shall  be  sold  in  the 
political  division  in  which  the  vote  is  taken. 

When  the  aggregate  of  prohibition  districts 
under  local  option  is  sufficiently  large  the  next 
step  is  taken — adoption  of  a  constitutional 
amendment.  In  nearly  all  the  states  there  is 
now  some  form  of  local  option;  and  the  terri- 
tory under  prohibition  has  steadily  increased 
so  that  it  now  includes  more  than  half  the 
states  of  the  Union. 

One  of  the  most  remarkable  events,  not 
only  in  the  history  of  prohibition,  but  of  all 
social  reform,  was  the  abolition  of  the  liquor 
traffic  in  Russia  in  1914,  following  the  out- 
break of  the  European  War.  The  imperial 
decree  effected,  almost  immediately,  a  com- 
plete transformation  in  the  life  of  the  people — 
of  which  a  forty  per  cent  decrease  in  crime 
may  be  taken  as  an  example-^-and  gave  a 
tremendous  impetus  to  the  prohibition  move- 
ment throughout  the  world. 

To'tem,  a  carved  or  painted  symbol,  in 
use  among  the  American  Indians  and  the 
primitive  peoples  of  foreign  lands  to  indi- 
cate kinship  and  the  special  tribe  to  wliich 
they  belong.  These  symbols  are  very  varied 
in  character,  including  things  inanimate,  as 
trees,  plants  and  the  heavenly  bodies  — 
the  sun,  moon  or  stars;  as  well  as  objects 
of  animate  life,  as  birds,  beasts  and  fishes. 
These,  when  adopted,  become  the  hereditary 
tribal  mark  and  the  indication  of  clanship, 
and  are  not  only  found  on  the  tribal  totem 
pole,  but  are  frequently  indicated  on  the 
person  of  members  of  the  same  tribe  by 
tattooing  or  burning  the  rough  symbol  into 
the  skin.  These  totems  are  sacred  to  the 
tribe  adopting  them,  and  in  the  case  of 
animal,  bird  or  fish  life,  they  are  withheld 
from  eating  or  destroying  them.  They  thus 
become  a  sort  of  blood-bond,  and  in  some 
instances  they  restrain  marriage  among 
those  who  adopt  a  certain  tribal  symbol 
or  totem.  A  considerable  literature  deals 
with  the  subject  of  totemism  in  different 
lands,  as  well  as  with  kinship  and  marriage 
and  the  tribal  customs  among  early  races 
of  mankind. 

Toucan  (too'kan),  the  name  for  birds  with 
enormous,  bright-colored  bills,  inhabiting 
South  America  and  ranging  as  far  north  as 
Mexico.  The  bills  are  light,  as  they  are 
filled  with  air-cavities.  These  birds  feed 
on  bananas,  insects  and  reptiles.  They  fre- 
quent lofty  trees.  They  are  sometimes  con- 
fused with  the  horn-bills  of  Africa,  birds 
with  greatly  enlarged  bills  but  belonging 
to  a  different  family. 

Touch  (tuck),  that  one  of  the  five  senses 
by  which  contact  or  pressure  is  perceived. 
It  also  is  usually  made  to  include  the 
senses  of  temperature  and  pain.  It  is 
possessed  more  or  less  acutely  by  all  parts 
of  the  free  surface  of  the  body,  walls  of  the 
mouth  and  nasal  passages.  Its  delicacy 
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depends  upon  the  number  of  particular 
touch-organs  in  a  square  inch  and  also  on 
education.  The  blind,  for  example,  can  be 
taught  to  read  by  passing  their  fingers  over 
raised  letters,  and  physicians  and  some 
artisans  acquire  an  educated  touch  of 
remarkable  acuteness.  Touch  is  most 
accurate  in  the  tip  of  the  tongue;  the  palm 
of  the  forefinger  stands  next;  and  the  back 
is  the  least  sensitive  to  contact.  The 
whiskers  of  cats  and  other  similar  organs 
increase  the  efficiency  of  this  sense.  As 
regards  the  temperature  of  sense,  it  has 
been  shown  that  there  are  distinct  hot  and 
cold  spots  lying  close  together  on  the  sur- 
face of  the  skin. 

Toulon  (too'ldn'),  a  city  of  France,  on  the 
Mediterranean,  30  miles  southeast  of  Mar- 
seilles. It  is  on  a  double  bay,  sheltered  by 
mountains,  and  has  the  largest  military 
port  on  the  Mediterranean,  covering  240 
acres,  with  large  buildings,  arsenals  and  float- 
ing docks.  The  cathedral,  town-hall,  mili- 
tary and  naval  schools  and  theater  are 
among  its  finest  buildings.  Shipbuilding 
and  the  trade  connected  with  the  military 
and  naval  works  are  the  principal  industries 
of  the  city.  Toulon  was  used,  as  a  harbor 
by  the  Romans.  The  fine  fortifications  built 
to  protect  the  city  from  pirates  withstood 
an  attack  of  the  English  and  Dutch  fleets 
in  1707.  The  English  captured  the  city  in 
1793,  but  were  driven  out  by  Napoleon. 
Population  103,549.  • 

Toulouse  (too'lodz'},  a  French  city  on  the 
Garonne  River,  130  miles  southeast  of  Bor- 
deaux. The  beautiful  church  of  St.  Sernin, 
the  cathedral,  a  fine  museum  of  art,  a 
public  library,  an  observatory  and  an 
arsenal  are  among  its  attractions.  It  has 
manufactures  of  woolen  and  cotton  goods, 
cutlery  and  hardware.  Toulouse  was  the 
capital  of  the  Visigoths  in  the  5th  century. 
From  the  8th  to  the  i3th  century  it  was 
governed  by  counts  or  dukes,  and  was  then 
attached  to  the  French  crown.  The  battle  of 
Toulouse,  in  which  Wellington  was  victorious 
over  the  French  under  Soult,  was  fought  on 
April  10,^814.  Population  149,438. 

Tourgee  (tdor-zhd')  Albion  W.,  an  Amer- 
ican author,  was  born  at  Williamsfield,  O., 
May  2,  1838.  He  studied  at  the  University 
of  Rochester,  N.  Y. ;  enlisted  as  a  private 
in  the  27th  New  York  volunteers;  was 
wounded  at  Bull  Run  and  at  Perryville; 
and  was  held  a  prisoner  for  four  months. 
He  moved  to  North  Carolina,  where  he  was 
prominent  in  the  reconstruction  of  the  state, 
drawing  up  the  constitution  and  aiding  in 
the  revision  of  the  laws.  His  writings,  be- 
sides legal  works,  include  Toinette,  Figs  and 
Thistles,  A  Fool's  Errand  and  Bricks  with- 
out Straw.  In  1897  ne  was  appointed  con- 
sul to  Bordeaux,  France.  He  died  on 
May  21,  1905. 

Tourmaline  (todr'md-Un),  a  mineral  found 
in  granite,  gneiss  and  sometimes  in  sand- 


stone. The  color  varies  according  to  the 
materials  tourmalines  are  made  of.  The 
blue,  pink  and  green  ones  have  little  iron, 
while  the  black  ones  probably  are  colored 
by  iron.  Silica,  boric  acid,  alumina,  lithia, 
soda,  lime,  magnesia  etc.  enter  into  their 
composition.  Tourmaline  is  found  in 
Maine,  Massachusetts,  New  Hampshire  and 
Verniont  in  red,  green  and  blue  crystals, 
while  brown  ones  are  found  in  New  York 
and  very  fine  black  ones  in  California.  In 
the  Ural  Mountains,  the  island  of  Elba  and 
the  St.  Gothard  fine  specimens  are  found. 
See  The  Tourmaline  by  Hamlin. 

Tournament  (toor'na-ment),  a  military 
festival  or  contest.  They  were  usually  con- 
tests between  knights  on  horseback,  and 
the  name  came  from  the  skill  needed  in 
turning  their  horses.  If  only  two  knights 
contended,  it  was  called  a  joust;  but  sev- 
eral combatants  made  it  a  tournament.  In- 
vitations to  a  tournament  were  given  by 
princes  or  nobles  through  heralds,  and  the 
attending  knights  came  with  large  retinues 
and  gay  banners,  while  crowds  of  gaily 
dressed  spectators  filled  the  seats  around 
the  place  of  contest.  The  rules  of  the 
tournament  prescribed  the  kinds  of  weapons 
to  be  used,  the  mode  of  warfare  and  the 
rank  of  those  who  might  enter  the  lists. 
The  prizes  awarded  by  judges  were  given 
by  the  ladies.  The  early  tournaments  were 
like  the  gladiatorial  shows  in  Rome,  often 
resulting  in  the  death  of  the  combatants, 
and  were  for  a  time  forbidden  in  England 
and  opposed  by  the  church,  but  during  the 
crusades  they  came  into  favor  and  flour- 
ished as  court  pageants  until  Henry  II  of 
France  received  a  fatal  wound,  when  they 
were  abolished  in  Europe.  See  Ivanhoe  by 
Scott. 

Tours  (toor),  a  French  city,  at  the  junc- 
tion of  the  Loire  and  Cher  Rivers.  The 
finest  bridge  in  France  crosses  the  Loire. 
There  are  two  towers  standing  of  the  famous 
Church  of  St.  Martin.  Tours  is  known  for 
its  silk-manufactures,  being  the  first  place 
to  introduce  the  trade,  which  was  so  ex- 
tensive that  it  had  80,000  inhabitants  when 
the  repeal  of  the  Edict  of  Nantes  drove 
away  its  best  artisans.  The  states-general 
of  France  met  in  Tours  at  different  times 
during  the  isth  and  i6th  centuries.  It 
was  occupied  by  the  Germans  in  1871. 
Population  67,601. 

Toussaint  (too'san'),  Francois  Domi- 
nique, called  also  L'Ouverture,  the  black 
chieftain  of  Haiti,  was  born  of  slave  parents 
near  Cape  Francois,  Haiti,  in  1743.  In 
1791  the  mulattoes  and  blacks  made  a 
struggle  for  their  rights,  and  Toussaint,  after 
helping  his  master  to  escape  with  his  family 
to  Baltimore,  joined  the  army  and  soon 
became  a  general,  capturing  the  white  army 
without  bloodshed.  The  black  leaders  at 
first  accepted  the  help  of  the  Spaniards, 
but  when  the  English  invaded  the  island, 
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where  French  and  Spanish  and  colored 
troops  were  all  contending,  Toussaint 
declared  for  France,  which  had  proclaimed 
freedom  for  the  slaves.  He  joined  the 
French  leader,  drove  the  English  and  Span- 
ish from  the  island,  and  was  made  com- 
mander-in-chief  of  Santo  Domingo.  The 
civil  war  between  the  mulattoes  and  blacks 
ended  in  the  whole  island  becoming  subject 
to  Toussaint,  who  governed  it  under  the 
French.  He  selected  a  council  of  nine 
members,  composed  of  eight  white  citizens 
and  one  mulatto,  which  chose  him  presi- 
dent for  life.  The  constitution  adopted  was 
sent  to  France;  but  Napoleon,  the  first 
consul,  said :  "  He  is  a  revolted  slave  whom 
we  must  punish."  A  fleet  of  30,000  men 
and  66  war- vessels  was  sent  to  Haiti  to 
re-establish  slavery,  and  after  ineffectual 
efforts  to  conquer  the  island  offers  of  peace 
were  made,  promising  with  solemn  oaths 
the  liberty  of  the  people  and  that  Toussaint 
should  be  retained  in  power.  He  signed 
the  treaty  of  peace  on  these  conditions,  but 
was  seized  treacherously  with  his  family, 
and  sent  to  France,  where  he  was  im- 
prisoned without  trial  or  accusation  in  a 
cold,  underground  dungeon  at  Besancon. 
He  sent  appeals  for  trials  and  his  defense 
to  Napoleon,  but  got  no  answer.  At  last, 
worn  out  with  cold  and  left  four  days  without 
food  or  drink,  he  was  found  dead  in  his  cell  on 
April  27,  1803.  Whittier  and  Wordsworth 
have  embalmed  the  name  of  Toussaint 
L'Ouverture  in  their  poems;  Wendell  Phil- 
lips made  him  the  theme  of  an  oration. 

Tow'er,  Charlemagne,  an  American  dip- 
lomat, was  born  at  Philadelphia  on  April  17, 
1848.  He  graduated  from  Harvard  Uni- 
versity (1872),  spent  four  years  in  Europe, 
and  in  1878  was  admitted  to  the  bar.  He 
became  active  in  business  affairs,  including 
railroad  interests  and  mining,  for  some 
years;  but  in  1891  he  began  to  devote  himself 
exclusively  to  history  and  archaeology,  and 
became  a  professor  in  the  University  of  Penn- 
sylvania. He  was  appointed  United  States 
minister  to  Austria- Hungary  in  1897,  ambas- 
sador to  Russia  in  1899,  and  ambassador  to 
Germany  in  1902,  retiring  in  1908.  He  has 
published  The  Marquis  de  La  Fayette  in  the 
American  Revolution  and  A  Catalog  of  a 
Collection  of  American  Colonial  Laws. 

Tower  of  Lon'don,  a  famous  ancient 
citadel  erected  by  William!!  the  Conqueror 
about  1078  to  dominate  the  city.  It  is 
in  the  oldest  part  of  the  British  metropolis, 
on  the  north  bank  of  the  Thames,  about 
a  mile  below  London  Bridge.  It  is  sur- 
mounted by  a  keep,  known  locally  as  the 
White  Tower,  —  the  council  chamber  of  the 
early  kings.  The  Tower  is  historically 
notable  for  the  many  distinguished  per- 
sons —  traitors  and  others  —  who  have  been 
confined  within  its  walls  as  prisoners  of 
state  or  have  met  death  on*the  scaffold  or  at 
the  headsman's  block  on  the  adjoining  Tower 
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Hill.  In  modern  days  it  has  become  the 
repository  of  the  national  arms;  and  since 
the  restoration  the  regalia  or  crown-jewels 
have  been  kept  in  the  Tower  on  exhibition. 
Towhee  or  Cheewink,  member  of  the  finch 
family.  The  bird  is  smaller  than  the  robin, 
the  color  of  its  sides  a  rich,  reddish  chestnut, 

below  white, 
upper  part 
'black,  tail 
tipped  with 
white.  The 
call-notes  give 
it  its  names ; 
its  song,  sim- 
ple and  pleas- 
ing, is  heard 
from  among 
the  branches. 
Favor  i  te 
haunts  are 
thicket  and 
scrubby  wood. 
It  forages  on 
the  ground,  is 
expert  in  un- 
earthing wire- 
worms,  beetles 
andlarv33,and 
has  special 
liking  for  hairy 
caterpillars 
and  potato-bugs.  It  nests  on  the  ground,  the 
nest  seeming  a  very  part  of  the  soil,  the  eggs 
white  marked  with  dull  brown,  in  number 
four  or  five.  The  birds  migrate  in  April, 
September  and  October,  the  breeding- 
range  extending  from  the  lower  Mississippi 
valley  and  Georgia  northward  to  Maine, 
Ontario  and  Manitoba.  It  sometimes  is 
called  ground-robin. 

Town-Meetings  are  held  annually  in  the 
New  England  towns  for  general  discussion, 
the  election  of  officials  and  the  voting  of 
taxes.  A  town  in  New  England  does'  not 
necessarily  mean  a  small  city;  but,  rather, 
a  unit  for  the  administration  of  local  gov- 
ernment, often  mainly  rural.  The  town- 
ship system  is  much  more  important  in 
New  England  than  elsewhere.  It  dates 
from  the  days  of  independent,  local  govern- 
ments by  the  Pilgrim  Fathers  and  _  the 
Puritans,  when  the  town  was  essentially 
the  church,  and  the  church  was  almost 
the  state.  The  New  England  town-church 
was  intensely  democratic.  Thus  the  town- 
meeting  as  still  practiced  in  New  Eng- 
land affords  the  most  perfect  example 
of  a  completely  democratic  government. 
All  the  legal  voters  of  the  town  may  appear, 
and  discharge  the  duties  of  government,  as 
in  some  of  the  Swiss  cantons,  not  through 
their  representatives  but  in  person.  The 
colonial  legislatures  left  the  townships 
to  govern  themselves  almost  without  in- 
terference, except  where  the  colonial  laws 
might  happen  to  be  transgressed.  Town- 
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meetings  were  at  one  time  held  about  once 
a  month;  and  even  now  special  meetings  in 
addition  to  the  annual  meeting  are  occa- 
sionally held.  But  the  usual  type  of  town- 
meeting  is  that  which  meets  annually, 
elects  a  committee  of  selectmen  and  such 
officials  as  the  town-clerk,  the  tax-assessors, 
the  treasurer,  the  school-trustees  and  the 
overseers  of  the  poor.  The  officials  so  named 
may  themselves  constitute  the  board  of 
selection.  The  New  England  town-meetings 
resemble  the  Old-English  town-moot;  but 
seem  not  to  have  been  direct  imitations  of  it. 
Trachea  (tra'kS-a}  (in  plants),  the  char- 
acteristic element  of  wood  or  xylem,  the 
tracheae  together  constituting  the  tracheary 
tissue.  A  trachea  is  a  vessel  composed  of  a 
single,  elongated  cell  or  of  several  cells  set 
end  to  end.  The  cells  usually  are  of  large 
caliber,  with  very  heavy  walls,  which  are 
variously  thickened.  In  some  cases  the 
thickening  consists  of  a  spiral  band,  in 
others  of  distinct,  encircling  rings.  Fre- 
quently the  thickening  of  the  walls  leaves 
definite,  thin  spots,  called  dots  or  pits.  In 
this  way  the  spiral,  annular  and  dotted 
ducts  or  vessels  are  formed.  The  tracheary 
tissue  is  chiefly  concerned  in  the  conduc- 
tion of  water  from  the  roots  to  the  leaves; 


Vertical  section  of  stem  from  the  epidermis  (  at  the 

left)  to  the  pith  (at  the  right),  the  vessels  or 

tracheae  being  recognized  by  their  large 

size  and  by  their  pits  and  spirals. 

and  frequently  it  is  an  important  or  even 
the  chief  mechanical  support  of  the  body. 
Tracheid   (tra1 he-id)   (in  plants),  a  single 
cell  with  all  the  wall  features  of  a  trachea, 
but  not   uniting 
with    others    t  o 
form  a  vessel, 
j  It  is  more  or  less 
^elongated     and 
!  taper-p  o  i  n  t  e  d 
flike  a  fiber.  Tra- 
eids  form  the 
•characteristic 
;soft  and  straight- 
grained  wood  of 
pines  and  other 
conifers.  In  these 
forms,   as  in  all 
,    gymnosperms, 

Vertical  section  of  pine  wood,  j.-u<»  -nrallc  r>f  t>i«> 
showing  the  pitted  tracheids  "le  ."fj  ol  lne 
crossed  by  a  pith  ray.  tracneiQS  C  O  n- 


tain  bordered  pits,  that  is,  pits  -which  ap- 

?ear  to  have  a  double  border  about,  them, 
his  type  of  pit  is  a  constant  feature  in 
gymnosperms,  so  that  the  group  may  be 
recognized  even  by  a  single  wood-fiber. 

Track-Events  are  sports  practiced  on  a 
circular  path.  They  comprise  running  and 
hurdling.  Running  includes  sprinting  for 
50,  100  or  440  yards  and  runs  of  \,  i  and  2 
miles.  Hurdling  is  sprinting  for  120  or 
220  yards  and  leaping  10  hurdles,  those  of 
the  longer  course  being  z\  feet  in  height, 
those  of  the  shorter  course  a  foot  higher. 
The  hurdles  of  the  long  course  are  20  yards 
apart,  but  on  the  short  course  the  first 
hurdle  stands  15  yards  from  the  start,  the 
next  eight  are  ten  yards  apart,  but  the 
tenth  is  1 5  yards  away.  Hurdling  demands 
judgment  and  skill  as  well  as  strength  and 
speed. 

Trade=Mark,  the  name  or  device  used  to 
distinguish  the  merchandise  of  a  firm  from 
that  of  others.  Trade-marks  are  protected 
by  law  in  nearly  all  countries,  in  order  to 
protect  buyers  from  frauds  and  enable  a 
merchant  or  manufacturer  to  profit  by  the 
superiority  of  his  goods.  In  the  United 
States  a  merchant  or  firm  registers  its 
trade-mark  in  the  patent-office  (q.  v.),  and  is 
entitled  to  its  use  for  30  years  and  to 
renew  it  for  30  years  more. 

Trade=Routes.  Many  of  the  trade-routes 
of  the  world  have  been  discussed  under 
CARAVANS  and  OCEAN-ROUTES;  and  it  will 
here  suffice  to  describe  the  chief  trade- 
routes  leading  from  America  and  Great 
Britain.  In  ancient  times  the  chief  trade- 
routes  were  overland;  at  present  they  are 
over  sea.  From  the  days  of  the  ancient 
Phoenician  traders  to  the  i5th  century  the 
only  important  sea-routes  were  the  coastal 
routes  of  the  Mediterranean  and  Atlantic. 
But  Vasco  da  Gama's  discovery  of  a  way 
to  India  around  the  Cape  of  Good  Hope 
in  1497  and  that  of  a  supposed  route  to 
Asia  by  Columbus  in  1492,  followed  as 
they  were  by  a  host  of  similar  explorations, 
opened  great  oceanic  highways.  The  chief 
of  these  routes  were  those  to  the  West 
Indies  and  South  America,  to  India  around 
the  Cape  of  Good  Hope,  to  the  East  Indies 
via  India  and  to  the  Pacific  through  the 
straits  discovered  by  Magellan  in  1520.  By 
the  discovery  of  these  routes  a  change  was 
made  in  the  focus  of  commerce  from  the 
Mediterranean  cities  to  those  of  western 
Europe.  The  great  trade-routes  of  the 
ancients  led  to  and  from  such  cities  as 
Tyre,  Sidon,  Ephesus,  Carthage  and  Rome, 
and  those  of  the  middle  ages  were  focussed 
at  Venice  and  Genoa,  all  being  Mediter- 
ranean ports. 

Spain  and  Portugal  took  the  lead,  in  the 
trade  of  the  isth  and  i6th  centuries;  but 
were  soon  eclipsed  by  Holland  and  Eng- 
land. The  greatness  of  the  trade  of  France, 
America  and  Germany  is  of  later  develop- 
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ment,  although  as  early  as  the  beginning 
of  the  1 8th  century  France  was  a  formidable 
rival  of  England  in  America  and  the  Indies. 

The  trade-routes  of  the  United  States 
may  be  mentioned  in  connection  with  the 
chief  cities.  Portland  (Maine)  in  New  Eng- 
land has  a  shipping-trade  with  Canada 
during  the  winter,  when  the  St.  Lawrence 
is  frozen.  From  Boston,  Mass.,  vessels 
trade  mainly  with  Europe;  but  also  to  all 
parts  of  the  world,  even  to  Australia  for 
wool.  Boston  also  is  a  terminus  of  an 
overland  trade-route  by  rail  with  the  west, 
whence  come  grain,  meat  and  raw  materials 
for  manufacture.  In  the  Middle  Atlantic 
States  New  York  is  a  center  of  trade- 
routes  to  all  parts  of  the  world.  Produce 
from  the  western  states  is  conveyed  here 
by  rail  for  exportation.  Philadelphia  is  a 
great  shipping-port  for  coal  to  the  southern 
states  and  New  England;  and  also  has  a 
large  canal  and  railroad  trade.  The  ship- 
ping-routes from  Norfolk  to  New  England 
and  England  are  due  largely  to  the  cotton- 
trade.  In  the  south  New  Orleans  is  the 
terminus  of  trade-routes  to  the  Mediter- " 
ranean,  England  and  France  The  rich 
produce  of  the  Mississippi  Valley  and  the 
cotton  of  the  extreme  south  form  the 
staple  of  its  trade.  The  chief  trade-routes 
between  the  United  States  and  Canada  are 
across  the  great  lakes,  via  Chicago  and  via 
Buffalo  to  Montreal.  The  leading  trade- 
routes  from  the  Pacific  Coast  are  to  Japan, 
to  China,  to  the  Philippines,  to  Australia 
and  to  the  eastern  coast  of  South  America. 
The  Panama  Canal,  when  completed,  will 
open  a  new  route  not  only  from  America 
but  from  Europe  to  the  Pacific. 

Britain  is  the  principal  center  of  the 
trade-routes  of  the  world,  especially  through 
the  ports  of  London,  Liverpool,  Glasgow 
and  Belfast.  The  Atlantic  route  from 
British  ports  runs  directly  to  New  York, 
Boston,  Philadelphia,  Baltimore,  Norfolk, 
Charleston  and  New  Orleans.  These  ports 
are  reached  without  the  need  of  an  inter- 
mediate coaling-station.  The  Cape  route  is 
to  South  Africa  and  Australia  the  Cape  of 
Good  Hope.  The  Suez  route  passes  through 
Suez  Canal;  and  commands  the  trade  of 
southern  Asia,  the  East  Indies  and,  partly, 
Australia.  The  ports  along  this  route,  most 
of  which  are  fortresses,  include  Gibraltar, 
Malta,  Aden,  Perim,  Singapore  and  Hong- 
kong. The  Plata  route,  which  takes  its 
name  from  Plata  River,  leads  to  Brazil  and 
Buenos  Ayres.  A  few  vessels  still  go  round 
Cape  Horn  to  Australia  by  this  route.  The 
West  Indian  route  leads  to  the  West  Indies 
and  Mexico;  and  with  the  completion  of  the 
Panama  Canal  will  no  doubt  be  extended 
to  the  Pacific  Coast  and  Polynesia. 

Trade-Schools.  Under  modern  conditions 
of  industry  the  old-time  period  of  appren- 
ticeship to  a  trade  or  handicraft  is  being 
supplanted  by  a  course  in  a  trade-school. 


The  object  in  trade-schools  is  to  give  the 
pupil  in  the  shortest  possible  time  such  a 
knowledge  of  the  underlying  principles  of 
a  particular  trade  and  such  practice  in  the 
use  of  its  tools,  that  he  will  be  able  immedi- 
ately after  graduation  to  do  competent 
work  and  earn  good  wages. 

New  York  Trade-School  was  the  first 
institution  of  its  kind  in  the  United  States, 
having  been  founded  in  1881.  Its  courses 
include  bricklaying,  plumbing,  plastering, 
house-painting,  steam-fitting,  electrical 
work,  blacksmithing,  sign-painting,  fresco- 
painting,  steel  and  other  metal  work  and 
drawing.  Both  day  and  night  classes  are 
conducted,  and  the  tuition  fees  are  merely 
nominal. 

Several  trade-schools  have  been  endowed 
by  private  persons,  sometimes  with  the 
object  of  enabling  poor  boys  to  learn  a 
trade,  sometimes  to  furnish  skilled  trades- 
men from  our  own  nation  instea,d  of  being 
under  the  necessity  of  importing  them  from 
abroad.  Few  trade-schools  have  yet  re- 
ceived state  aid. 

A  number  of  large  manufacturing  estab- 
lishments, as  Hoe  and  Co.,  printing-press 
manufacturers  of  New  York  City,  have 
devised  a  scheme  of  apprenticeship  whereby 
their  young  men  are  enabled  to  become 
all-round  mechanics  rather  than  masters  of 
only  one  small  process.  Evening  classes 
are  utilized  to  this  end,  in  which  instruc- 
tion is  given  ;.n  mathematics,  mechanics 
and  drawing. 

Some  of  the  principal  trade-schools  in  the 
United  States  are  New  York  Trade  School; 
School  of  the  Philadelphia  Builders'  Ex- 
change; Williamson  Free  School  of  Mechan- 
ical Trades,  Philadelphia;  Pratt  Institute, 
Brooklyn,  N.  Y.;  Waltham  Horological 
School,  Waltham,  Mass.;  Elgin  Horological 
School,  Elgin,  111.;  Ohio  Mechanics'  Insti- 
tute, Cincinnati,  O.;  and  Lowell  Institute 
of  Practical  Design,  Boston. 

Trade-  Winds  are  winds  of  the  intertropical 
zone  and  of  a  region  on  each  side  of  it  for 
a  short  distance  which  blow  from  the  same 
quarter  all  the  year  through,  unless  they 
are  affected  by  local  causes.  North  of  the 
equator  their  general  direction  is  from 
northeast  to  southwest,  but  south  of  it  they 
blow  from  southeast  to  northwest.  In  some 
places  they  blow  in  one  direction  for  half 
the  year,  but  in  the  opposite  direction  for 
the  other  half.  They  are  caused  by  the 
earth's  rotation  and  the  air's  movement 
from  the  poles  to  the  equator.  The  hot 
air  rises,  the  cold  air  comes  in  its  place, 
and  tne  earth's  rotation  changes  the  direc- 
tion of  this  from  due  south  to  southeast 
or  from  due  north  to  northeast.  It  is  only 
over  the  open  ocean  that  they  are  con- 
tinuous. The  larger  the  ocean,  the  steadier 
the  trade-winds.  Hence,  those  of  the 
Pacific  blow  more  regularly  and  strongly 
than  those  of  the  Atlantic.  They  are 
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separated  by  a  belt  of  calms  (q.  v.)  or  of 
variable  weather.  Their  name  comes  from 
tread,  which  sailors  pronounced  trade,  be- 
cause they  tread  so  steadily.  But  it  also 
is  said  that  they  are  named  because  of 
their  usefulness  to  marine  trade. 

Trade-Unions.  A  trade-union  may  be 
denned  as  a  continuous  association  of  wage- 
earners,  primarily  for  improving  conditions 
of  employment,  secondarily  for  any  form 
of  mutual  benefit  and  protection.  In  the 
strictest  sense  it  is  a  combination  of  wage- 
earners  engaged  in  the  same  industry  or 
the  same  trade.  Thus  the  carpenters' 
union  is  of  men  engaged  in  the  same  trade; 
the  United  Mine- Workers'  Union  is  of  men 
engaged  in  the  same  industry,  though  of 
several  trades ;  miners  proper,  as  well  as  black- 
smiths, firemen,  etc.  The  Knights  of  Labor, 
on  the  other  hand,  was  not  a  trade-union  at  all, 
as  it  included  men  who  were  not  wage-earners; 
in  fact,  any  one  over  16  might  join,  provided 
he  sympathized  with  the  purposes  of  the 
order. 

Trade-unions  are  distinct  from  trade-guilds 
of  the  middle  ages  and  the  succeeding  centuries 
so  far  as  the  latter  consisted  either  of  masters 
or  of  men  who,  in  the  normal  course  of  affairs, 
would  become  masters.  The  trade-union 
proper  came  into  existence  only  when  there 
was  created  a  sharp  distinction  between 
wage-earners  as  a  class  and  employers  as 
a  class,  a  distinction  that  arose  only  with 
the  rise  of  methods  in  production  that 
require  considerable  capital.  Thus  a  man 
with  much  capital  sets  up  a  shop  in  which 
he  employs  many  men,  paying  them  by 
the  day  or  week  and  discharging  them 
when  he  has  no  further  use  for  them.  In 
certain  lines  of  business,  as  tailoring,  these 
shops  soon  drive  out  of  business  the  shops 
where  there  is  but  one  man  or  a  few  part- 
ners, with  a  few  apprentices  to  assist. 
This  innovation  spread  in  England,  about 
the  beginning  of  the  i8th  century.  At  once 
the  employees  in  such  capitalistic  shops 
found  that,  unless  they  combined  and 
bargained  collectively,  they  were  liable  to  a 
heartless  and  unbridled  tyranny  which  had 
been  impossible  under  the  old  conditions 
of  working;  for  the  employer  obviously  has 
a  great  advantage  over  the  individual  em- 
ployee, which  prevents  the  latter  making 
with  the  former  a  free  contract  in  any 
proper  sense  of  the  term.  Thus  the  earliest 
trade-unions,  those  of  the  journeymen- 
tailors  in  London  and  the  woolworkers  in 
other  parts  of  England,  sprang  into  being. 
The  laws  of  England  forbade  such  combi- 
nations; but  those  laws  also  forbade  the 
employers  to  pay  less  than  a  certain  wage, 
which  was  regarded  as  sufficient  for  decent 
and  healthy  living.  Between  1756  and 
1814,  in  the  desire  to  secure  foreign  trade 
at  any  cost,  the  laws  controlling  wages  fell 
into  disuse  and  were  then  repealed,  while 
the  laws  forbidding  combinations  in  re- 


straint of  trade  were  made  more  rigid  and 
were  enforced  with  great  severity  against 
the  workmen,  but  not  against  the  em- 
ployers. But,  working  steadily  for  the 
good  of  the  men  and  of  humanity  gen- 
erally, Francis  Place,  whose  name  should 
be  remembered,  though  himself  an  em- 
ployer, in  1825  secured  from  Parliament  a 
repeal  of  the  anticombination  laws.  In 
1871  trade-unions  received  from  Parlia- 
ment full  recognition. 

In  the  United  States  employers  and  em- 
ployees started  without  any  definite  restric- 
tion on  combination,  though  the  English 
law  on  the  subject  had  some  weight  on 
the  attitude  of  the  courts.  In  1821  Penn- 
sylvania definitely  declared  trade-unions  to 
be  legal;  but  not  till  1843  did  Massachusetts 
follow  suit.  But  the  law  against  labor 
combinations  has  never  been  recognized  as 
binding  on  the  courts  of  this  country.  The 
earliest  trade-unions  of  this  country  arose 
in  New  York  City.  They  were  the  unions 
of  journeymen-shipwrights  (1803),  of  house- 
carpenters  (1806)  and  of  the  famous  N.  Y. 
Typographical  Society.  Since  that  time  the 
movement  has  developed  on  parallel  lines 
in  England  and  in  the  United  States,  con- 
ditions compelling  the  English  labor-unions 
to  advance  somewhat  more  rapidly. 

Between  1825  and  1880  in  England  and 
between  1810  and  1880  in  the  United 
States  the  trade- unions  as  a  whole  had  not 
learnt  the  principle  of  federating  the  lesser 
branches  into  a  central  organization.  The 
separate  unions  frequently  indulged  in  use- 
less strikes,  foredoomed  to  failure.  The 
central  organizations  that  came  into  being 
from  time  to  time  turned  to  co-operative 
schemes  or  to  political  movements  for 
which  the  countries  were  not  prepared, 
usually  of  a  socialistic  character.  There 
was  no  little  corruption  as  well  as  folly 
among  the  leaders.  The  unions  were  largely 
restricted  to  the  stronger  trades  and  to 
favored  localities.  Among  the  noteworthy 
advances  at  this  time,  however,  we  may 
note  the  first  provision  for  a  joint  con- 
ference of  employers  and  employees  (1860) 
held  in  Great  Britain,  in  connection  with 
the  hosiery  trade;  the  formation  of  some 
strong  national  unions,  as  the  typographical 
union  and  the  national  associations  of  hat- 
finishers  and  of  locomotive-engineers  in  the 
United  States;  and  the  adoption  of  the 
union  label  as  a  sign  that  the  work  so 
stamped  has  been  done  under  the  condi- 
tions of  payment  and  employment  for 
which  the  union  stands.  The  Knights  of 
Labor,  established  in  the  United  States  in 
1869,  had  great  success  for  fifteen  years, 
but  have  given  way  to  the  American  Federa- 
tion of  Labor.  The  Trades-Union  Congress, 
established  in  Great  Britain  in  1868,  was 
at  first  prevented  from  attaining  its  present 
importance  because  of  the  restricted  char- 
acter of  its  membership. 
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The  "new  unionism"  may  be  said  to  date 
from  the  year  1880  both  in  Great  Britain  and 
in  this  country.  In  Great  Britain  it  was 
then  recognized  that  unskilled  labor  should 
be  admitted  to  the  Trades-Union  Congress 
and  that  missionary  work  to  organize  those 
trades  was  essential.  In  1888  and  1889  the 
result  was  shown  in  two  historical  strikes 
in  which  the  employees,  enjoying  the  sym- 
pathy of  the  whole  laboring  world  and  of 
the  public  generally,  won  great  victories; 
viz.,  the  strike  of  the  match-girls  and  that 
of  the  dock-laborers  in  London.  As  a 
result,  the  leaders  of  these  strikes,  John 
Burns  and  Tom  Mann,  secured  control  of 
the  Trades-Union  Congress,  with  many 
remarkable  results.  Of  these  may  be  men- 
tioned the  commencement  of  political  activ- 
ity, under  favorable  conditions,  culminating 
in  the  formation  of  a  labor-party,  which 
may  throw  its  strength  to  the  side  of 
any  one  of  the  great  political  parties  which 
supports  labor-policies;  the  General  Feder- 
ation of  Trade-Unions,  which  in  1902  had 
a  membership  of  419,600  and  in  1905  2,000,- 
ooo  members;  and  the  encouragement  of 
municipal  ownership,  which  has  made  great 
strides  in  England.  To-day  the  Federation 
enjoys  great  prosperity  and  is  responsible 
for  many  excellent  laws  passed  by  Parlia- 
ment for  the  betterment  of  the  laborer.  It 
is  especially  to  be  noted,  however,  that  the 
English  unions  insist  on  keeping  the  Labor- 
Representation  Committee  distinct  from  the 
Trades-Union  Congress  and  from  the  Feder- 
ation of  Trade-Unions,  believing  that 
thereby  the  cause  of  labor  is  kept  free  from 
political  animosities,  while  their  political 
activity  is  less  closely  associated  with  the 
socialistic  trend  of  trade-unionism.  This 
policy  has  had  its  fruit  in  the  promotion 
of  John  Burns  to  a  cabinet  position. 

In  the  United  States  the  new  unionism 
was  foreshadowed  by  the  formation  of  the 
American  Federation  of  Labor,  the  most 
important  of  our  labor-organizations.  It 
was  not  till  1895  that  this  society  awoke 
to  the  realization  of  its  possibilities,  espe- 
cially in  the  organization  of  unskilled  and 
poorly  paid  labor.  It  may  be  said  to  have 
attained  its  majority  at  the  time  of  the 
great  coal-strike  of  1902—3.  In  that  strike 
the  United  Mine-Workers,  under  John 
Mitchell,  successfully  faced  one  of  the 
largest  combinations  of  capital  that  exists, 
the  group  of  mine-owners  and  railroads 
that  practically  control  the  coal-product  of 
the  nation.  Labor  here  showed  its  solidar- 
ity, and  had  the  sympathy  of  the  very 
people  who  suffered  most  from  the  strike. 
Between  1890  and  1900  the  American 
Federation  of  labor  increased  from  about 
200,000  to  about  550,000,  the  increase  coming 
between  1895  and  1900.  In  the  next  two 
years  it  increased  to  over  one  million,  and 
now  probably  includes  three  millions  among 
the  members  of  its  constituent  and  affiliated 


associations  in  the  Uaited  States  and 
Canada. 

Another  great  federation  of  labor  in  this 
country  was  the  American  Labor-Union,  or- 
ganized as  the  Western  Labor-Union  in  1 898 
and  changing  its  title  in  1902.  This  organiza- 
tion is  now  known  as  the  Western  Federation 
of  Miners.  It  is  very  influential  in  the  mining 
states  of  the  west  and  is  affiliated  with  the 
American  Federation  of  Labor. 

While  trade-unions  were  legalized  many 
years  ago  in  all  the  states  and  by  the  Fed- 
eral government,  and  while  15  states  have 
even  forbidden  employers  to  exclude  a  man 
from  employment  because  of  his  place  in 
a  union,  and  though  cities  have  required 
their  work  to  be  done  by  union  labor,  yet 
the  following  dangers  still  threaten  the 
labor  movement :  It  is  a  question  whether 
unions  do  not  constitute  a  combination  for 
the  restraint  of  interstate  commerce  in  the 
same  sense  that  many  trusts  do.  Again, 
the  boycott,  which  is  a  weapon  the  unions 
often  use,  has  been  adjudged  unlawful  by  some 
courts,  lawful  by  others.  But  certain  acts 
which  amount  to  a  boycott,  —  as  agreeing 
to  use  only  goods  marked  by  the  union-label 
and  the  sending  of  notices  to  the  effect  that  a 
certain  house  is  unfair, — i.  e.,  does  not  meet  the 
demands  of  the  union, — have  been  judged  law- 
ful. Congress  as  well  as  the  great  majority 
of  the  states  of  the  Union  has  passed 
a  law  to  permit  trade-unions  to  incor- 
porate; but,  as  this  would  make  them  liable 
to  be  sued  by  employers,  they  have  seldom 
availed  themselves  of  the  privilege. 

Arbitration,  which  involves  calling  in  a 
third  party,  is  not  favored  by  trade-unions, 
except  as  a  last  resort;  but  they  have,  in 
cases  of  difficulty,  been  found  much  more 
willing  to  submit  their  cases  to  arbitration 
than  have  the  employers.  Compulsory 
arbitration  is  opposed,  as  it  is  felt  that  it  would 
stand  in  the  way  where  the  union  is  fighting 
to  establish  a  new  principle,  a  forward  step  in 
the  conditions  of  labor.  In  1916,  at  the 
threat,  of  a  general  railroad  strike,  Congress 
passed  a  law  compelling  the  roads  to  make  an 
eight-hour  day  the  basis  of  pay.  This  action 
was  criticized  as  destroying  the  principal  of 
arbitration. 

Of  foreign  countries,  other  than  Great 
Britain— New  Zealand,  Australia  and  Switzer- 
land have  been  foremost  in  establishing 
compulsory  arbitration.  In  New  Zealand  there 
is  a  board  of  conciliation,  which  first  attempts 
to  straighten  out  any  dispute  that  may  arise. 
Either  party  to  the  dispute,  however,  may 
appeal  to  the  board  of  compulsory  arbitration 
which  consists  of  one  employer,  one  em- 
ployee and  a  justice  of  the  supreme  court. 
Its  awards  are  enforced  by  penalties.  Consult 
Sidney  Webb's  History  of  Trade  Unionism;  R. 
T.  Ely's  The  Labor  Movement  in  America;  the 
Industrial  Commission's  Report,  Feb.,  1902, 
especially  volume  17;  and  Reports  of  the 
Bureau  of  Labor.  See  SYNDICALISM. 
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Trade  Commission.  See  FEDERAL  TRADE 
COMMISSIONS. 

Trafalgar  (trdf'al-gdr'),  Cape,  on  the 
southern  coast  of  Spain,  is  celebrated  for  the 
great  naval  battle  gained  off  its  shores,  Oct. 
21,  1805,  by  the  British  fleet  under  Nelson 
(q.  v.)  over  the  combined  fleets  of  France  and 
Spain.  The  British  had  27  sail-of-the-line 
and  4  frigates,  the  French  and  Spaniards  33 
sail-of-the-line  and  five  frigates  The  British 
captured  19  of  the  enemies'  ships.  Nelson 
was  killed  but  was  told  of  the  victory  before 
he  died.  As  Nelson  bore  down  on  the  French, 
he  hoisted  the  famous  signal:  "England 
expects  every  man  to  do  his  duty."  In  a 
storm  that  night  all  but  four  of  the  prizes 
were  lost  or  destroyed,  a  disaster  which  would 
not  have  happened  had  the  dying  admiral's 
order  to  anchor  been  obeyed. 

Traill,  Henry  Duff,  D.  C.  L.,  an  English 
man-of-letters  and  editor  of  Literature,  was 
born  at  Blackheath,  London,  Aug.  14,  1842, 
and  died  at  London,  Feb.  21,  1900.  He 
was  educated  at  Merchant  Tailors'  School, 
London,  and  at  St.  John's  College,  Oxford, 
and  joined  the  staffs  of  the  Pall  Mall 
Gazette  (1873),  the  Saturday  Review  (1883) 
and  The  Observer  (1889),  and  afterwards 
became  editor  of  Social  England  and  of 
Literature.  His  writings  (besides  Lives  of 
Sir  John  Franklin,  Lord  Cromer  and  Lord 
Salisbury)  include  Central  Government; 
William  III  in  the  Twelve  English  States- 
men Series;  Straff  or  d  in  the  English  Men 
of  Action  Series;  Sterne  and  Coleridge  in  the 
English  Men  of  Letters  Series;  Shaftesbury 
in  the  English  Worthies  Series;  The  New 
Lucian;  Saturday  Songs;  and  The  New  Fic- 
tion and  other  Essays  on  Literary  Subjects. 

Tra'jan,  Marcus  Ulpius,  Roman  emperor, 
was  born  at  Italica,  near  Seville,  Spain,  on 
Sept.  18  in  52  A.  D.  He  was  a  successful 
commander  in  the  wars  against  the  Par- 
thians  and  Germans  under  Titus  and  Domi- 
tian.  In  91  his  prestige  gained  him  the 
consulship,  and  six  years  later  Nerva  adopted 
him  as  his  fellow-ruler  and  successor.  In 
98  he  became  emperor,  and  celebrated  the 
event  by  the  gift  of  large  sums  to  the 
soldiers  and  to  the  citizens  and  their  chil- 
dren. He  also  had  the  state  pay  the  ex- 
penses of  bringing  up  the  children  of  poor 
freemen  in  Rome  and  other  Italian  cities. 
In  101  Rome  for  the  first  time  saw  its 
emperor  leading  forth  his  legions  in  person, 
when  Trajan  set  out  on  his  first  campaign 
against  the  Dacians.  The  conquest  of  the 
brave  people,  who  had  been  paid  tribute 
by  the  Romans  since  Domitian  s  reign,  was 
not  finished  till  105.  After  going  back  to 
Rome  to  celebrate  this  conquest,  the  first 
since  the  time  of  Augustus,  he  started  to 
Wage  war  in  the  east.  Armenia,  Parthia, 
Mesopotamia  and  northern  Syria  and  Arabia 
were  conquered  or  reconquered,  and  Trajan 
was  the  _  first  Roman  general  to  sail  down 
the  Persian  Gulf.  Trajan's  government  was 
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of  the  best.  Under  his  rule  the  laws  were 
carried  out  with  justice,  and  the  governors 
were  held  to  strict  account.  Military  roads, 
canals,  bridges  and  towns  were  built.  Tra- 
jan's wall,  a  line  of  earthworks  from  the 
Danube  to  the  Black  Sea,  was  raised,  and 
Rome  was  beautified;  among  the  improve- 
ments were  Trajan's  forum  and  the  famous 
Trajan's  column,  whose  bas-reliefs  still  tell 
the  story  of  his  military  achievements.  He 
died  in  August,  117  A.  D. 

Transformer,  an  apparatus  for  convert- 
ing the  energy  of  an  electric  current  into  the 
energy  of  a  sec- 
ondary electric 
current.  There 
are  two  kinds  of 
transformers  in 
commercial  use : 
the  static  or 
alternating  cur- 
rent transformer 
and  the  rotary 
transformer.  The 
A.  C.  trans- 
former converts 
a  primary  A.  C. 
into  a  secondary 
A.  C.,  but  so 
that  the  product  of  the  current  and  pressure 
or  potential  (amperes  x  volts)  of  the  primary 
current  is  practically  equal  to  the  corre- 
sponding product  of  the  secondary  current. 
Thus,  an  ordinary  electric-lighting  trans- 
former transforms  one  ampere  at  1,000  volts 
into  ten  amperes  at  100  volts  etc.  This  is 
a  "step-down"  transformer.  In  a  "step- 
up"  transformer  the  voltage  or  pressure  of 
the  secondary  current  is  higher  than  that 
of  the  primary  current.  Transformers  are 
used  on  account  of  economy  of  distribution 
of  electric  energy.  It  requires  a  much 
smaller  wire  to  transmit  a  given  amount  of 
electrical  energy  economically  at  1,000  volts 
pressure  than  to  transmit  the  same  amount 
of  energy  at  100  volts.  But  the  higher 
voltage  cannot  be  well  and  safely  used  for 
many  purposes,  as  for  incandescent  lamps. 
So  the  current  is  transmitted  on  the  main 
wires  at  the  higher  pressure  and  trans- 
formed down  to  the  lower  pressure  by  an 
A.  C.  transformer  just  before  passing  into 
the  house  where  it  is  to  be  used.  Previous 
to  1883  practically  all  the  electric  lighting 
from  central  stations  was  done  by  direct 
current,  but  the  successful  application  of 
the  A.  C.  transformer  by  Gaulard  and  Gibbs, 
Stanley  and  others  so  reduced  the  coot  of 
the  transmission  lines,  that  within  a  few 
years  practically  all  the  central-station 
incandescent  lighting  was  done  by  the  A.  C. 
systems.  The  A.  C.  transformer  is  simply 
a  form  of  the  induction-coil  (q.  v.)  but  has 
an  alternating  current  in  >~he  primary  coil 
instead  of  a  make-and-break  device.  It 
consists  of  two  separate  coils  of  insulated 
wire,  having  a  laminated-iron  core  common 
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to  both  coils.  The  primary  A.  C.  current 
is  sent  through  one  coil,  and  this  induces  a 
secondary  current  in  the  other  coil  and  its 
circuit.  The  ratio  of  conversion  is  that  of 
the  number  of  turns  on  the  two  coils. 
Thus,  to  transform  from  1,000  volts  to  100 
volts  (a  ratio  of  ten  to  one),  the  primary 
coil  has  ten  turns  for  every  one  turn  on 
the  secondary  coil.  Step-up  transformers 
are  used  on  long-distance  electric-power 
lines.  Thus,  in  a  Californian  transmission- 
line,  the  generators  can  safely  generate 
currents  a't  only  5,000  volts,  and  60,000 
volts  are  used  on  the  lines.  Here  a  step-up 
transformer  is  used  at  the  dynamo  having 
the  conversion  ratio  of  one  to  twelve,  and 
proper  step-down  transformers  are  used  at 
the  other  end  of  the  line  to  reduce  the 
voltage  for  power  and  lighting  applications. 
The  efficiency  of  the  A.  C.  transformers 
depends  on  the  quality  of  the  iron  in  the 
core  and  upon  the  proper  proportioning  of 
the  parts.  In  good  commercial  trans- 
formers an  efficiency  of  98  to  99  per  cent, 
on  full  load  is  commonly  attained. 

In  a  rotary  transformer  an  alternating 
current  is  transformed  into  a  direct  current 
or  vice  versa.  A  rotary  transformer  is  a 
form  of  dynamo-machine  having  field- 
magnets  and  armature  similar  to  an  A.  C. 
dynamo,  but  having  a  D.  C.  commutator  on 
end  of  armature  shaft  and  A.  C.  collector- 
rings  on  the  other  end.  Such  a  machine 
is  used  in  central  electric-plants  where  it 
is  desired  to  generate  and  transmit  A.  C., 
but  it  is  necessary  to  use  D.  C.  for  street- 
car motors  or  for  electro-chemical  processes. 
See  INDUCTION-COIL.  A.  P.  CARMAN. 

Trans=Isthmian  Canal.  See  NICARAGUA 
CANAL  and  PANAMA  CANAL. 

Trans'it,  in  astronomy,  means  the  pas- 
sage of  a  planet  across  the  disk  of  the  sun 
or  of  a  satellite  across  the  disk  of  its  primary, 
that  is,  the  planet  about  which  it  revolves. 
Mercury  and  Venus  have  orbits  which  lie 
within  the  orbit  of  the  earth,  and  so  their 
transit  can  be  observed.  The  transits  of 
Venus  are  of  great  importance,  as  they  are 
one  of  the  means  used  to  determine  the 
sun's  distance.  Other  methods  had  been 
tried  without  giving  accurate  results,  until 
Halley  in  1716  proposed  a  method  of  em- 
ploying the  transits  of  Venus.  Accordingly, 
the  transits  of  1761  and  1769  were  observed 
in  various  places,  and  in  1842  Encke  from 
these  observations  reached  a  generally 
accepted  result.  A  transit  can  take  place 
only  when  the  planet  is  in  a  line  between 
the  earth  and  the  sun.  There  always  are 
two  transits  of  Venus  eight  years  apart,  and 
then  a  lapse  of  105  or  122  years,  when 
another  pair  of  transits  occurs,  with  eight 
years  between  them.  The  transit  of  1874 
was  followed  by  that  of  1882,  but  there 
will  not  be  another  until  2004.  Mercury  is 
nearer  the  sun,  thus  having  a  shorter  orbit 
and  year  and  therefore  more  frequent 
transits. 


Trans'it -Instrument,  an  especially  im- 
proved and  refined  telescope,  mounted  at 
right  angles  to  a  horizontal  axis  on  which 
it  revolves,  and  used  at  observatories  and 
meteorological  stations  for  observing  trans- 
its or  the  passing  of  a  heavenly  body  be- 
tween the  observer  and  another  more 
distant  body  of  larger  apparent  surface  in 
the  heavens.  It  is  used  in  connection  with 
a  clock  for  noting  the  time  of  transit  at 
a  given  meridian. 

Transkei  (tr&ns' kl') ,  is  a  part  of  Cape 
Colony,  lying  on  the  coast  just  south  and 
west  of  Tembuland.  It  has  an  area  of  2,552 
square  miles  and  a  population  of  177,730,  of 
whom  1,707  are  whites. 

Transmission  of  Pow'er,  a  branch  of  me- 
chanical engineering  treating  of  the  means 
of  transmitting  power  from  a  point  where 
it  is  generated  to  the  point  where  it  is  to  be 
used.  For  short  distances,  as  in  a  machine- 
shop,  shafting  and  belting  are  commonly 
used.  For  longer  distances  four  systems 
have  been  used :  the  wire-rope,  pneumatic, 
hydraulic  and  electric  systems.  The  above 
division  does  not  include  the  indirect  method 
of  carrying  gas  to  the  point  where  it  is  to 
be  used,  in  a  gas-engine  or  otherwise,  nor 
the  method  of  carrying  live  steam  to  con- 
siderable distances  from  the  boiler,  a 
method  which  is  only  resorted  to  in  extreme 
cases.  The  question  of  transmitting  energy 
not  only  is  one  of  engineering  possibility, 
but  involves  economical  questions.  Some 
of  the  questions  that  have  to  be  considered 
are  the  losses  along  the  line  of  transmission 
due  to  friction  (mechanical  or  electrical) 
or  other  causes;  the  deterioration  of  the  in- 
stallation; interest  on  the  investment;  the 
cost  of  attendance;  the  number  of  horse- 
power to  be  transmitted;  the  number  of 
hours  in  the  year  of  full  load;  the  cost  of 
power  at  the  two  ends  of  the  line;  besides 
questions  of  convenience  etc. 

In  wire-rope  transmission  the  power  is 
transmitted  by  a  wire-cable  carried  over 
pulleys  between  the  two  stations.  It  is 
used  in  street-car  systems  (see  CABLE- 
ROADS),  manufactories,  mines  etc.,  and 
for  distances  up  to  three  miles  is  commer- 
cially efficient,  provided  the  load  is  large 
and  continuous.  Beyond  that  the  efficiency 
decreases  very  rapidly,  owing  to  the  cost  of 
installation  and  the  dead  weight  of  cable 
to  be1  carried.  In  hydraulic  transmission 
water  is  carried  under  pressure  in  pipes  or 
conduits,  and  hydraulic  motors  of  some 
form  used.  The  losses  in  the  pipes  are  de- 
creased by  decreasing  the  velocity  of  flow 
and  increasing  the  pressure,  but  these  con- 
ditions require  large  and  strong  pipes,  items 
adding  to  the  cost  of  installation  and  there- 
fore to  the  interest-charges.  The  efficiency 
of  hydraulic  transmission  is  always  low, 
50  per  cent,  or  less,  but  it  is  well-adapted 
for  short  distances  where  great  forces  are 
required  as  in  lifting  large  loads  and  exert- 
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ing  great  pressures.  In  pneumatic  trans- 
mission the  power  is  transmitted  by  com- 
pressed air  in  pipes  to  pneumatic  engines 
and  tools.  It  is  a  system  used  largely  in 
mining  where  pneumatic  drills  are  used, 
and  within  a  few  years  its  use  in  connection 
with  many  machine-tools  has  greatly  ex- 
tended. Pneumatic  tools,  as  riveting- 
machines,  drills,  presses  etc.  usually  are 
very  convenient  in  operation,  and  although 
the  mechanical  efficiency  of  the  whole  sys- 
tem is  low,  owing  to  the  thermal  losses  in 
compressing  the  air,  the  use  of  pnuematic 
transmission  for  short  distances  is  increas- 
ing, owing  to  convenience  of  operation, 
flexibility  and  portability  of  tools.  In  min- 
ing and  tunneling  it  has  the  great  additional 
advantage  of  furnishing  necessary  ventilation 
along  with  power.  For  efficiency,  flexibility, 
economy  of  operation  and  cost  of  operation 
no  system  of  power-transmission  can  com- 
pete with  electrical  transmission  for  longer 
distances.  For  longer  distances,  as  25  to 
100  miles,  it  is  the  only  system  by  which 
power-transmission  is  possible,  and  even 
for  short  distances,  as  in  machine-shops,  it 
is  competing  with  belts  and  shafts.  Many 
shops  and  factories  are  to-day  putting  in 
motors  for  each  machine,  and  thus  doing 
away  with  belts  and  shafting.  Long  dis- 
tance power-transmission  by  electricity  is 
the  most  notable  engineering  achievement 
of  recent  years.  It  began  in  the  experi- 
mental plant  of  Marcel  Deprez  at  the  Munich 
Exposition  of  1882.  The  line  was  from 
Miesbach  to  Munich,  a  distance  of  37  miles, 
the  power  transmitted  was  £  H.  P.,  and  the 
pressure  was  1,350  yolts.  The  dynamos 
and  generators  were  similar  Gramme  ma- 
chines. This  plant  was  of  small  magnitude, 
but  it  established  the  possibility  of  long- 
distance transmission.  During  the  next 
few  years  power-transmission  was  developed 
largely  in  the  way  of  stationary  motors 
operated  on  central-station  lines  and  espe- 
cially in  electric  railways.  (See  ELECTRIC 
RAILWAYS.)  Economical  transmission  of 
electric  energy  for  long  distances  requires 
high  voltages,  and  high  voltages  cannot  be 
handled  easily  except  in  alternating-current 
apparatus  (see  TRANSFORMER),  so  that  long- 
distance transmission  was  not  fully  de- 
veloped until  the  invention  of  the  successful 
A.  C.  motor,  the  polyphase  induction- 
motor.  (See  ELECTRIC  MOTOR.)  In  1891 
an  experimental  line  from  Lauffen  to  Frank- 
fort-on-the-Main  was  shown  at  the  Frank- 
fort Electrical  Exhibition,  in  which  over 
100  H.  P.  was  efficiently  transmitted  no 
miles  at  20,000  volts  by  the  use  of  three- 
phase  A.  C.  apparatus.  Since  then  num- 
bers of  large  commercial  plants  have  been 
installed,  transmitting  thousands  of  H.  P. 
from  three  to  35  miles.  The  Fresno,  Cal., 
Folsom- Sacramento  and  Niagara  Falls  plants 
probably  are  as  notable  as  any  of  these  plants ; 
but  the  plants  at  Lachine  Rapids,  Mont- 


real, at  Portland,  Ore.,  of  the  Standard 
Electric  Company  of  California  and  several 
plants  in  Switzerland  and  Italy  are  equally 
interesting  to  the  engineer.  In  the  Fresno 

Elant  1,000  H.  P.  is  transmitted  35  miles 
y  a  three-phase  system  from  a  water-plant 
in  the  Sierras  to  Fresno.  Sacramento,  Cal., 
is  supplied  by  a  similar  system,  with  about 
4,000  H.  P.  from  the  falls  at  Folsom,  2^ 
miles  away.  At  Niagara  Falls  50,000  EL 
P.  is  generated  by  ten  dynamos,  run  by 
turbines,  and  the  power  is  distributed  as 
far  as  Buffalo,  27  miles  away.  The  Stand- 
ard Electric  Company's  lines  bring  electric 
power  into  San  Francisco  and  San  Jos6 
from  a  point  in  the  Sierra  Nevada.  The 
electric  cars  and  lighting  of  San  Jos6  are 
supplied  by  electric  currents  generated  83 
miles  away.  All  these  long-distance  lines 
have  been  built  to  transmit  the  power  from 
water-power,  but  it  is  one  of  the  plans  of 
the  future  to  establish  generating-plants 
at  the  mouth  of  coal-mines  and  transmit 
the  power  instead  of  the  coal  to  cities  within 
a  radius  of  from  two  or  three  hundred  miles. 
See  NIAGARA  FALLS  CITY  and  NIAGARA 
POWER-PLANT.  A.  P.  CARMAN. 

Tran'spira'tion  (in  plants), the  loss  of  water 
by  evaporation  from  a  plant.  Since  50  to 
98  per  cent,  of  the  plant-body  is  water,  it 
loses  water  whenever  the  air  contains  less 
moisture  in  proportion  to  its  capacity  than 
the  plant.  Transpiration  therefore  is  una- 
voidable under  the  conditions  of  most  land- 
plants.  To  reduce  this  unavoidable  loss, 
the  larger  land-plants  make  the  outer  tissues 
of  the  afirial  parts  nearly  waterproof.  But 
the  air-passages  (see  AERATION)  permit 
evaporation  from  the  cells  bounding  them; 
hence  the  moisture  diffuses  through  the 
stomata  (q.  v.)  to  the  outer  air.  Were  evap- 
oration prevented  by  waterproofing  these 
cells  also,  the  absorption  of  gases  for  food- 
making  and  respiration  would  be  nearly 
impossible.  The  amount  of  transpiration 
varies  greatly  in  different  plants  according 
to  their  structure  and  contents;  in  the  same 
plant  it  varies  with  age  and  the  varying 
external  conditions,  as  temperature,  light, 
moisture  etc.  Therefore,  only  a  very  gen- 
eral idea  can  be  given  of  the  amount  of  water 
transpired.  On  a  hot  summer-day  a  plant 
with  five  square  meters  (about  six  square 
yards)  of  foliage  (such  as  a  thrifty  sun- 
flower as  high  as  a  man  might  have)  will 
evaporate  about  1.2  liters  (2.5  pints)  of 
water.  A  birch  40  feet  high,  with  perhaps 
200,000  leaves,  will  give  off  on  a  hot  day 
300  to  400  liters  of  water  (about  2.5  barrels). 
But  these  rates  would  not  be  kept  up  as 
an  aveiage  through  the  growing-season. 
The  evaporation  from  a  leaf -surface  is  2  to  7 
times  less  than  that  from  an  equal  area  of 
water. 

Transplanting,  a  horticultural  process, 
the  transference  of  plants,  as  trees,  from  a 
nursery  or  from  their  native  habitat  or  of 
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young  flowers  and  garden-vegetables  to 
take  advantage  of  the  start  given  them 
under  protection.  Tree-seedlings  should 
not  be  transplanted  till  the  spring  following 
the  planting  of  the  seeds.  Young  trees 
three  or  more  years  old  are  best  trans- 
planted in  the  autumn  when  the  leaves  are 
falling.  Fall-planting  enables  the  small 
root-fibers  to  make  a  stait  before  spring 
and  permits  the  trees  to  be  cultivated 
early.  The  roots  should  be  pruned  to  leave 
no  ragged  wounds.  Young  trees  with  a 
taproot  should  have  it  cut  to  one  third  its 
length  at  the  first  transplanting.  This 
promotes  thrift  and  makes  any  subse- 
quent transplanting  easier.  As  about  half 
of  a  young  tree's  roots  are  injured  in  trans- 
planting, that  much  or  a  larger  proportion 
of  the  top  should  be  cut  back.  Large  trees 
must  be  transplanted  to  soil  of  the  same 
character  as  that  in  which  they  have  been 
growing.  A  hole  for  a  large  tree,  dug  in 
stiff  clay,  is  apt  to  become  a  drainage-sink 
for  surface-water,  in  which  the  roots  are 
flooded  and  deprived  of  air.  (See  DRAINAGE.) 
The  bottom  of  the  hole  should  not  be  con- 
cave, deepest  in  the  center,  but  dome-shaped, 
deepest  at  the  edge,  with  a  couple  of  deep 
post-augur  holes  for  drainage.  This  shape 
of  bottom  conforms  to  the  spreading  habit 
of  the  roots. 

Garden-vegetables  are  started  indoors  or  in 
hotbeds  (q.  v.)  and  are  transplanted  to  give 
them  the  greatest  advantage  of  the  grow- 
ing season  and  to  bring  the  best  early- 
market  prices.  The  seeds  are  planted  in 
fine,  rich  earth,  usually  in  shallow  trays  or 
pots,  and  transplanted  at  various  degrees  of 
growth.  The  treatment  of  a  few  common 
and  typical  vegetables  involving  trans- 
planting is  given  below.  Cabbage:  The 
seeds  for  the  early  crop  are  started  under 
glass  30  or  40  days  before  the  ground  is  fit. 
Plants  from  three  to  five  inches  high  may 
be  transplanted,  if  properly  hardened,  to  the 
permanent  patch,  in  middle  latitudes,  as 
early  as  May  first.  Celery:  Seeds  are 
sown  under  glass  in  February;  small  plants 
are  transplanted  for  thinning  out  when 
large  enough  to  handle,  when  the  taproot 
is  destroyed;  they  are  transplanted  a  sec- 
ond time  when  well-established.  In  the 
final  transplanting  the  plants  are  set  in 
trenches  or  on  the  ground,  and  are  cov- 
ered. Lettuce  comes  up  very  thick,  and, 
if  sprouted  indoors,  may  be  transplanted 
when  large  enough  to  handle.  Tomato: 
Seeds  are  started  eight  or  ten  weeks  before 
setting  out  of  doors,  and  are  transplanted 
two  or  three  times,  using  larger  pots  each 
time  and  giving  a  light  dressing  of  nitrate 
of  soda  or  of  liquid  manure.  Sweet  potato: 
The  tubers  are  laid  three  or  four  inches 
deep  in  a  hotbed  three  or  four  weeks  be- 
fore frost  is  over.  The  sprouts  are  broken 
from  the  tuber  when  four  or  five  inches 
long  and  well-rooted,  and  are  transplanted 


to  the  field,  where  they  will  form  vines. 
Their  tips,  if  cut  off  six  to  nine  inches  long, 
can  also  be  planted  to  form  other  vines. 
On  a  small  scale  the  above  mentioned  and 
other  seeds  can  be  sprouted  in  window- 
boxes  indoors,  but  must  not  be  subjected 
to  too  great  extremes  of  temperature.  See 
HOTBED. 

Trans=Sibe'rian  Railway.  See  SIBERIAN 
RAILROAD. 

Transvaal  (trdns-val'} ,  formerly  the  South 
African  Republic  (1833-1902),  is  a  British 
possession  m  Africa.  It  lies  between  Vaal 
River  and  Limpopo  River  and  is  bounded  by 
Matabeleland  (Rhodesia)  at  the  north; 
Portuguese  East  Africa  and  Natal  on  the 
east;  the  Orange  Colony  to  the  south;  and 
Bechuanaland  on  the  west  from  Orange 
River  to  Southern  Rhodesia.  Swaziland 
was  a  protectorate  of  the  former  republic, 
which  had  an  area  of  119,139  square  miles, 
but  the  transfer  of  the  Vryheid  and  Utrecht 
districts;  of  Swaziland;  and  of  part  of  the 
Wakkerstroom  district  to  Natal  reduced  the 
area  to  111,196  square  miles.  So  Transvaal 
is  of  quite  the  same  size  as  Arizona. 

Surface  and  Climate.  The  land  consists 
mainly  of  a  plateau  3,500  to  5,000  teet  above 
the  sea.  Lying  in  the  same  latitude  south 
as  Florida  lies  north,  it  has  a  semitropical 
climate,  which,  however,  is  dry  and  admir- 
ably adapted  for  settlers  from  temperate 
climes.  The  plateau  is  bounded  eastward 
by  mountains  rising  8,275  feet  that  shut 
off  the  winds  of  the  Indian  Ocean,  while 
deserts  west  of  Transvaal  dry  the  winds 
from  the  Atlantic.  It  is  crossed  in  the 
north  by  the  Zand  Mountains  and  in  the 
south  by  the  Witwatersrand  (Whitewater 
Ridge).  Its  chief  rivers  are  the  Vaal  and 
Limpopo,  and  it  has  some  large  lakes.  Both 
the  mountains  and  the  plateau  are  excep- 
tionally rich  in  coal,  cobalt,  copper,  dia- 
monds, gold,  lead,  saltpeter,  sulphur  and 
tin.  The  soil,  if  irrigated,  would  be  well- 
suited  to  agriculture,  but  the  rainfall  is 
deficient;  and  the  forests,  chiefly  acacias, 
are  only  of  slight  extent. 

People  and  Government.  The  country  was 
first  occupied  in  1833-7  by  Boers  from  Cape 
Colony,  among  them  a  boy  destined  to 
become  famous  as  President  Kruger,  who 
named  their  land  Transvaal  because  it  is 
across  beyond  Vaal  River.  In  1856  they 
became  a  republic,  but  factional  troubles, 
unwise  administration  and  wars  with  the 
natives  led  to  annexation  by  Great  Britain 
in  1877.  In  1881,  in  consequence  of  fight- 
ing against  England,  the  republic  regained 
independence,  subject,  however,  to  British 
control  over  its  foreign  affairs.  The  dis- 
covery of  the  Witwatersrand  goldfields 
(1885)  attracted  great  numbers  of  foreigners, 
chiefly  British,  and  finally  occasioned 
annexation  again  to  Britain  in  1900.  (See 
BOER  WAR.)  The  population  is  1,676,611 
(that  of  Swaziland  being  99,959),  of  whom 
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over  300,000  are  whites.  Only  100,000 
of  these  are  Boers,  and  their  chief  occu- 
pation is  stock-rearing,  agriculture  being 
only  slightly  practised.  The  government 
is  administered  by  a  governor,  who  ap- 
points a  cabinet,  and  by  a  legislature 
consisting  of  a  council  and  an  assembly. 
The  legislature  meets  annually,  but  the 
governor  may  prorogue  or  dissolve  it,  and 
it  can  not  continue  more  than  five  years. 
Botha,  the  famous  Boer  general,  is  premier, 
and  three  other  Boers  hold  cabinet-offices, 
non-Boers  having  only  two.  The  govern- 
ment departments  include  agriculture, 
lands  and  native  affairs,  mines,  public 
works,  the  secretaryship  and  the  treasury, 
the  minister  of  mines  being  the  attorney- 
general  also  and  the  minister  of  agriculture 
the  premier.  Pretoria,  with  a  white  popu- 
lation of  29,660,  is  the  capital.  Johannes- 
burg, the  mining  center  of  Witwatersrand, 
is  the  metropolis  of  Transvaal  and  the 
fourth  city  of  Africa,  having  a  white  popula- 
tion of  120,411.  (The  high  commissioner 
for  South  Africa  administers  Swaziland,  but 
the  laws  of  Transvaal  rule  it.  Only  890  of 
the  people  are  whites.) 

Education  and  Religion.  Education  is 
progressing  rapidly,  being  free  wherever  an 
average  attendance  of  30  children  can  be 
had.  Out  of  258,826  whites  in  1904,  who 
were  at  least  five  years  old,  227,100  could 
both  read  and  write.  In  1911  there  were 
six  high  schools  with  2,081  pupils,  526 
country  schools  teaching  18,858  children,  137 
town-schools  with  31,131  pupils,  12  colored 
schools  with  1,654  scholars,  and  190  native 
schools  with  13,365  pupils.  Pretoria  has 
a  normal  college,  Johannesburg  a  tech- 
nical institute  of  engineering  and  min- 
ing. The  Dutch  Reformed  Churches  claim 
I47»3I9  members;  the  English  Church 
68,390;  Methodists  number  38,152;  Jews 
15,481;  Presbyterians  20,879;  Roman  Cath- 
olics 16,481;  Lutherans  64,257;  other  Chris- 
tians 24, 008;  and  Brahmans  and  Buddhists 
11,440.  The  white  members  of  the  Dutch 
churches  number  143,015;  of  the  Anglican 
church  55,094;  of  the  Presbyterians  18,682; 
of  the  Methodists  17,206;  of  the  Roman 
Catholics  14,474;  of  the  Lutherans  5,279; 
and  of  other  Christian  churches  14,2  59.  The 
other  members  of  these  churches  are  non- 
white.  The  Brahmans  and  Buddhists  how- 
ever claimed  747  white  coreligionists. 

Resources,  Commerce,  Communications. 
Industries  are  hindered  by  the  insufficiency 
of  the  communications  and  particularly  by 
the  lack  of  unskilled  labor  for  the  mines. 
As  the  natives  are  not  available,  coolies 
are  imported.  The  state's  principal  sources 
of  revenue  are  the  customs  and  the  mines, 
but  it  is  by  no  means  self-supporting.  The 
principal  imports  are  provisions,  machinery 
and  clothing.  The  chief  exports  include 
gold  (6,451,384  ounces  fine  in  1907),  wool, 
cattle,  hides,  coal  and  diamonds  (value  in 


1906  about  $7,500,000).  The  gold-deposits 
are  among  the  foremost  in  the  world,  gold- 
mining  the  supreme  industry.  Gold  was 
discovered  before  1875,  and  in  1907  about 
$940,000,000  had  been  mined.  In  1907  the 
yield  was  $129,000,000.  John  Hays  Ham- 
mond calculates  that  $3,500,000,000  remain 
to  be  extracted  and  that  within  30  years 
nearly  all  the  paying  deposits  will  probably 
have  been  exhausted.  The  Pretoria  dia- 
mond-fields rival  those  of  Kimberley,  the 
world's  hugest  diamond  (q.  v.)  having  been 
discovered  in  Transvaal.  Nearly  2,200  miles 
of  railway  are  open,  about  400  are  under 
construction,  and  several  hundred  are  pro- 
jected. The  Transvaal  and  Orange  railways 
are  under  joint  control,  and  nearly  $30,- 
000,000  are  to  be  spent  on  new  roads. 
There  are  2,500  miles  of  telegraph,  com- 
municating with  inmost  Africa  as  well  as 
the  outside  world;  769  miles  of  telephone; 
393  postoffices;  and  seven  great  banks,  in- 
cluding the  postal  savings-bank.  Trans- 
vaal's population  should  increase  greatly 
for  another  decade.  Even  if  its  gold- 
mines become  exhausted  by  1935,  farming, 
grazing,  manufacturing  and  the  remaining 
mineral  resources  ensure  the  permanence 
of  population  and  prosperity.  See  BOERS 
and  KRUGER. 

Tran'sylva'nia,  formerly  a  principality 
of  the  Austro-Hungarian  empire,  but  since 
1868  incorporated  with  Hungary,  on  the 
southeast  of  Hungary,  separated  from 
Rumania  by  the  Transylvanian  Alps,  in 
which  are  found  peaks  8,000  feet  high. 
Other  ranges  cross  the  country,  and  divide 
it  from  Hungary  proper.  Gold,  silver, 
quicksilver,  copper,  lead,  iron,  tin,  coal, 
alum  and  salt,  with  such  precious  stones 
as  garnets,  agates,  amethysts,  carnelians  and 
jaspers,  are  found.  A  bed  of  rock-salt  (q.  v.) 
from  60  to  80  miles  wide  extends  through 
the  whole  country.  The  valleys  are  very 
fertile,  and  raise  large  crops  of  corn,  hemp, 
flax  and  tobacco.  Woolen  and  silk  goods, 
paper,  gunpowder,  glass,  soap  and  furniture 
are  among  the  more  important  manufac- 
tures. The  people  are  made  up  of  various 
races,  as  Magyars,  Saxons,  Rumans,  Armen- 
ians, Greeks,  Jews,  Bulgarians  and  Gypsies, 
the  Rumans  numbering  about  three  fifths 
of  the  whole.  There  is  a  university  at 
Klausenburg  (Kolozsva'r) ,  opened  in  1872. 
Transylvania  belonged  to  Dacia  in  the 
time  of  the  Roman  empire,  and  after  being 
overrun  by  Huns,  Goths,  Lombards  and 
Bulgarians  was  finally  conquered  by  the 
Hungarians  in  the  loth  and  nth  centuries. 
It  was  independent  in  the  early  part  of  the 
1 6th  century,  but  in  1713  was  annexed  to 
Austria.  Area  21,512  square  miles.  Popu- 
lation 2,284,048. 

Trap,  a  class  of  igneous  rocks,  that  is, 
those  rocks  which  owe  their  origin  to  fire. 
called  trappa,  a  stair,  because  they  break 
up  in  columnar  forms,  producing  cliffs  that 
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stand  out  in  great  steps  on  the  sides  of 
hills  and  mountains  They  are  made  chiefly 
of  feldspar  and  pyroxene.  Trap-rocks  when 
freshly  broken  usually  have  a  green  color, 
some  being  a  very  light  green  and  others 
nearly  black;  the  weathered  surfaces  are 
usually  rusty  in  color.  Some  trap  is  very 
compact,  looking  like  flint.  Basalt  is  a 
dark,  heavy  variety  of  trap-rock.  The 
Palisades  on  Hudson  River  just  above  New 
York  City  are  cliffs  of  trap-rock. 

Trap'ping  is  a  form  of  the  pursuit  of  ani- 
mals which  is  unsportsmanlike  and  com- 
mercial ;  although  it  is  sometimes  employed 
abroad  against  lions  and  other  beasts  for 
self-protection.  The  most  familiar  form  of 
trapping,  perhaps,  is  the  taking  of  fish. 
Netting  fish  is  a  form  of  trapping;  and  is 
done  either  by  a  gill-net  into  which  the 
head  of  a  fish  enters,  so  that  its  gills  are 
caught,  or  by  a  cast  net  which  extends 
from  top  to  bottom  of  the  water  or  by  a 
trawling-net  dragged  behind  a  moving 
vessel.  Fish  are  often  trapped  in  nooses, 
cages  and  baskets.  Traps  for  rats  and 
mice  generally  belong  to  the  spring-type. 
Traps  of  this  kind  are  sometimes  cruelly 
armed  with  iron  teeth;  they  may  be  used 
against  animals  of  every  kind.  Some  ani- 
mals, as  rabbits,  may  be  trapped  in  nooses 
which  possess  a  tightening  slipknot.  Birds 
are  often  taken  by  such  nooses,  which  catch 
their  feet  and  hold  them  prisoners.  Large 
animals  are  sometimes  taken  by  a  fall- 
trap,  in  which  a  heavy  weight  is  loosened 
by  a  touch  in  such  a  way  that  it  crushes 
the  animal  beneath  This  is  the  principle 
of  the  box-trap  also;  but  in  a  box-trap  the 
animal  is  uninjured  by  the  fall  of  the  lid 
which  imprisons  him.  An  ancient  method 
of  trapping  large  animals  is  by  means  of 
pits  loosely  covered  with  earth.  This 
method  is  laborious,  but  useful  in  the  case 
of  big  game,  as  bears,  elephants,  wolves 
and  even  lions.  Some  animals,  as  deer  and 
wild  horses,  may  be  driven  down  a  V-- 
shaped passage  into  a  corral  or  enclosure. 
Trapping  is  an  important  form  of  the  pur- 
suit of  fur-bearing  beasts ;  since  it  is  econom- 
ical and  neither  injures  the  fur  nor  is  apt 
to  terrify  other  animals.  See  TRAWLING. 

Trasime'nus,  Lake.  A  shallow  Italian 
lake  lying  between  the  towns  of  Cortona 
and  Perugia,  about  ten  miles  long  by  eight 
in  breadth.  There  was  no  outlet  until  1896, 
when  an  artificial  one  was  opened,  draining 
a  wide,  frequently  overflowed  margin 
which  has  been  planted  in  eucalyptus  trees. 
On  the  farther  removed  slopes  are  olive- 
plantations.  The  lake  contains  three  small 
islands.  It  is  memorable  as  the  scene  of 
Hannibal's  victory  over  the  Romans  under 
Flaminius  in  217  B.  C.  Fifteen  thousand 
Romans  were  slain,  10,000  captured,  Han- 
nibal losing  only  1,500  men. 

Trav'erse  City,  Mich.,  the  seat  of  Grand 
Traverse  County,  on  Grand  Traverse  Bay, 


an  inlet  of  Lake  Michigan,  at  the  mouth 
of  Boardman  River,  also  on  the  Grand 
Rapids  and  Indiana,  the  PeYe  Marquette 
and  the  Manistee  railroad,  55  miles  north- 
east of  Manistee.  It  is  reached  also  by 
steamer  from  Chicago,  and  has  steamboat 
connection  with  the  chief  ports  on  Lake 
Michigan.  It  is  situated  in  a  good  farming 
and  fruit-growing  region,  has  a  fishing- 
trade  on  the  lake,  and  is  an  attractive 
resort  in  summer.  The  Northern  Michigan 
Insane  Asylum  and  State  Hospital  are  located 
here.  The  city  has  10  miles  of  paved  streets, 
a  $150,000  municipal  water  and  light  plant. 
Its  trade  is  varied  and  growing,  and  (besides 
machine-shops,  furniture,  sash  and  door, 
basket  and  confectionery  products)  includes 
considerable  industry  in  making  marine 
engines,  oval  wood-dishes,  shoes,  floorings, 
interior  finishings,  wagons  and  sleighs.  Settled 
early  in  the  50*3,  Traverse  City  was  incorpo- 
rated in  1895.  Population,  14,500. 

Trawl'ing,  one  of  the  many  modes  of 
catching  fish,  as  cod,  haddock,  herring, 
soles,  on  the  fishing-grounds  off  the  Amer- 
ican coast  and  in  its  bays  and  estuaries, 
as  well  as  off  the  Newfoundland  "banks" 
and  off  other  countries  of  the  world.  In 
the  Great  Lakes  of  North  America,  as  well 
as  in  deep-sea  fishing,  pound,  gill  and  drift 
nets,  seines  and  herring-weir,  besides  the 
hook  and  line,  are  used  to  trap  fish,  in 
addition  to  dredges,  with  fine-meshed  nets, 
for  obtaining  oysters,  scallops,  clams, 
lobsters  etc.  The  trawl  in  common  use  is 
a  triangular  net,  purse-shaped,  60  or  70 
feet  in  length,  with  a  breadth  at  the  mouth 
varying  from  30  to  40  feet;  this  is  fastened 
to  a  wooden  beam,  which  keeps  the  net 
open,  and  is  supported  by  two  upright 
frames,  called  trawl-heads.  The  net,  on 
its  underside,  has  a  deep,  curved  margin, 
attached  to  the  ground-rope;  the  trawl 
itself  having  two  deep  pockets  so  adjusted 
that  the  fish,  when  caught,  are  unable  to 
escape;  while  two  long,  stout  ropes  fasten 
the  net  to  the  trawl-heads,  with  a  lengthy 
towing-line  appended.  The  vessels  engaged 
in  trawling  are  generally  visited  periodically 
by  swift-sailing  cutters,  which  bring  the 
fish,  packed  in  ice,  fresh  to  market.  See 
TRAPPING. 

Treas'ury,  Department  of.  See  UNITED 
STATES,  DEPARTMENTS  OF  THE. 

Treaty-of  Ports'mouth,  The,  which  closed 
the  war  of  1904-5  between  Russia  and 
Japan,  was  signed  at  Portsmouth,  N.  H., 
on  Sept.  5,  1905,  by  the  envoys  of  Japan 
and  Russia;  and  on  Oct.  14  by  the  Mikado 
and  the  Czar.  President  Roosevelt  of  the 
United  States  had  urged  peace  on  the 
belligerents  as  early  as  June  2,  1905.  As 
a  result,  negotiations  for  peace  were  begun; 
and  on  June  10  Russia  agreed  to  receive 
the  proposals  of  Japan.  Plenipotentiaries 
were  appointed  to  meet  at  Washington, 
D.  C.,  but  Portsmouth,  N.  H.,  was  chosen 
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as  the  place  of  discussion.  The  principal 
articles  of  agreement  were  concluded  be- 
tween Aug.  8  and  Aug.  31.  It  was  agreed 
that  Japan  should  have  a  protectorate  over 
Korea,  that  Manchuria  should  be  left  to 
China,  that  Chinese  territory  should  be 
safeguarded,  that  an  "open-door"  policy 
was  to  be  maintained  for  the  commerce  of 
all  nations  with  China  and  that  the  Liaotung 
peninsula  should  fall  to  Japan,  with  half 
of  the  island  of  Sakhalin.  An  armistice  was 
concluded  between  Russia  and  Japan  on 
Aug.  31;  and  on  Oct.  16  the  text  of  the 
treaty'  was  published.  Its  terms  were  con- 
sidered liberal  to  Russia,  since  she  escaped 
an  indemnity  and  gained  railway  conces- 
sions from  China.  See  CHINA,  JAPAN  and 
RUSSIA. 

Trebizond  (treb'i-zond) ,  a  Turkish  seaport 
on  the  Black  Sea.  It  is  surrounded  by  hills, 
which  take  in  many  gardens  as  well  as  the 
town,  and  is  defended  by  forts  and  a  citadel. 
There  are  mosques  and  Greek  churches, 
copper-foundries,  dye-works  etc.  Its  large 
trade  with  eastern  Europe  and  Central  Asia 
makes  it,  next  to  Smyrna,  the  chief  com- 
mercial city  in  Asia  Minor.  Trebizond  was 
a  flourishing  town  when  Xenophon  and 
the  Ten  Thousand  reached  it  on  their  re- 
treat from  Persia  (B.  C.  401-400).  After  it 
was  conquered  by  the  Romans,  it  rose  in 
importance,  Trajan  giving  it  a  larger  and 
better  harbor.  When  the  _  crusaders  took 
Constantinople  in  1204,  Alexius  I  of  the  im- 
perial family  founded  the  empire  of  Treb- 
izond, till  then  a  province  of  the  Byzan- 
tine empire.  It  remained  independent  till 
captured  by  the  Turks  in  1461.  Population 
135,000. 

Tree,  the  climax  form  of  vegetation. 
There  is  no  line  of  separation  between  shrubs 
and  trees,  but  when  a  woody  plant  rises 
from  the  ground  as  a  single  shaft  which  is 
higher  than  a  man,  there  is  general  consent 
to  call  it  a  tree.  Not  only  do  ordinary  trees 
of  temperate  regions  continuously  increase 
in  height,  but  their  trunks  and  branches 
increase  in  diameter.  As  a  rule,  during  each 
growing-season  a  cylinder  of  new  wood  is 
laid  down  around  the  old  wood.  In  a  cross- 
section  these  successive  cylinders  appear 
as  concentric  rings,  and  by  counting  the 
rings  the  approximate  age  of  a  tree  is  ob- 
tained. This  habit  of  adding  new  wood 
each  year,  which  increases  the  conducting 
capacity  of  the  stem  just  so  much,  enables 
the  tree  to  increase  its  display  of  branches 
and  foliage  each  year.  Such  a  habit  is  found 
only  among  the  gymnosperms  and  dico- 
tyledons. In  the  former  group  the  leaves 
are  mostly  persistent,  the  trees  being  com- 
monly called  evergreens;  while  the  dico- 
tyledonous trees  of  temperate  regions  are 
mostly  deciduous.  The  palms  are  common 
illustrations  of  monocotyledonous  trees,  in 
which  there  is  no  increase  in  diameter, 
hence  no  branching  worthy  the  name  and 


no  annual  increase  of  foliage  display.  The 
tallest  trees,  species  of  the  Australian  genus 
Eucalyptus,  do  not  quite  reach  500  feet. 
The  largest  trunks  range  in  girth  from  80 
to  100  feet,  and  are  developed  by  such  forms 
as  eucalyptus  the  sequoia,  bald  cypress  and 
the  baobab-trees  of  Senegal.  A  Mexican 
bald  cypress  is  on  record  with  a  girth  of 
112  feet.  See  FOREST. 

Tree-Dwell'ers  are  native  tribes  of  the 
Australasian  archipelago  whose  houses  are 
built  upon  piles.  They  thus  are  elevated 
from  four  to  eight  feet  above  the  ground, 


and  are  entered  by  a  narrow  ladder-like 
stairway  of  bamboo  which  may  be  drawn 
up  at  will.  Where  tribes  fear  attack  from 
human  enemies,  their  houses  often  are 
perched  high  in  the  air,  either  on  long  piles 
or  in  high  trees.  The  dwellings  of  the  wild 
Tagbannas  and  the  Gaddanes  of  the  Philip- 
pine Islands  are  of  this  type..  The  Pa- 
puans of  New  Guinea  have  dobbos,  houses 
built  in  high  trees,  their  use  being  chiefly 
that  of  an  acropolis  in  times  of  danger,  but 
some  tribes  who  are  especially  harassed  by 
warlike  neighbors  appear  to  live  entirely 
in  them.  In  Sumatra  a  similar  house  is 
called  the  balai.  The  head-hunting  tribes 
of  the  Solomon  Islands  are  most  deserving 
of  the  title  of  tree-dwellers.  The  inhabitants 
of  the  island  of  Ysabel,  a  favorite  hunting- 
ground  for  the  more  northern  tribes,  make 
no  attempt  at  armed  resistance,  but  have 
built  tree-dwellings  and  hill -fortifications. 
The  former  are  quite  numerous,  and  are 
used  as  ordinary  places  of  residence  in  times 
of  peace.  Mr.  W.  Coote  in  Wanderings 
South  and  East  describes  such  a  house  built 
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in  a  large,  hardwood  tree.  The  lower 
branches  had  been  removed;  the  house, 
which  was  70  to  80  feet  above  the  ground, 
was  very  commodious  and  substantial, 
being  26  by  18  feet,  with  a  ridge-pole  ten 
feet  above  the  floor.  The  structure  was 
firmly  fastened.  Ascent  was  made  by 
means  of  a  slender,  rattan  ladder,  swung 
from  the  house  to  the  ground.  A  supply 
of  stones  was  kept  in  the  house  to  drive 
away  the  enemy  if  they  should  attempt  to 
cut  down  the  great  tree. 

Trench,  Richard  Chenevix,  an  Irish 
clergyman  and  writer,  was  born  at  Dublin, 
Sept.  9,  1807.  He  studied  at  Cambridge, 
and,  after  traveling  a  few  years,  became  a 
country  curate;  then  a  theological  professor 
in  King's  College,  London;  next,  dean  of 
Westminster;  and,  finally,  archbishop  of 
Dublin.  His  principal  writings  are  Notes 
on  the  Miracles,  Notes  on  the  Parables,  Les- 
sons in  Proverbs,  Synonyms  of  the  New  Tes- 
tament, Deficiencies  in  our  English  Dic- 
tionaries and  f  The  Study  of  Words.  He 
helped  (1870-81)  to  revise  the  King  James* 
version  of  the  New  Testament.  He  died 
at  London,  March  28,  1886. 

Tren'ton,  N.  J.,  capital  of  New  Jersey 
and  county-seat  of  Mercer  County,  on 
Delaware  River,  33  miles  from  Philadelphia 
and  57  miles  from  New  York  City.  It  is 
served  by  the  Delaware  and  Raritan  Canal 
and  Pennsylvania  and  Reading  railways, 
and  has  trolley-connections  with  Philadelphia, 
New  York  and  the  principal  cities  of  New 
Jersey  and  eastern  Pennsylvania.  It  was 
settled  in  1680,  named  in  1714  after  William 
Trent  who  owned  the  site,  and  became  the 
capital  in  1790.  Trenton  was  the  scene  of  a 
battle,  by  some  authorities  considered  the 
turning-point  in  the  Revolutionary  War, 
on  Dec.  26th,  1776,  when  Washington  crossed 
the  Delaware,  surprised  the  Hessians,  and 
took  over  one  thousand  prisoners.  The 
state-buildings  include  the  capitol,  asylum 
for  the  insane,  reform-school  for  girls,  prison, 
arsenal,  armory,  library  and  museum,  normal- 
school  and  school  for  the  deaf.  Other  promi- 
nent public  buildings  are  the  public  library 
with  65,000  volumes,  Federal  court  and 
postoffice,  city-hall,  court-house,  4  hospitals, 
80  churches  and  32  public  schools.  There 
'also  are  14  parochial  schools,  three  business 
colleges,  St.  Francis  College  and  a  ^number 
of  private  schools.  Among  the  most  interest- 
ing historical  buildings  is  the  old  French-and- 
Indian  barracks,  built  in  1758.  Battle  Monu- 
ment, 150  feet  high,  marks  the  position  of  the 
artillery  under  Col.  Knox  and  Captain  Alex- 
ander Hamilton  at  the  opening  of  the  Battle 
of  Trenton.  The  leading  industry  is  the 
manufacture  of  pottery.  There  are  42  pot- 
teries in  the  city.  They  manufacture  all 
classes  and  grades  of  ware,  from  the  com- 
monest porcelain  ware  to  the  finest  egg-shell 
china.  More  than  half  of  all  the  pottery 
produced  in  the  United  States  comes  from 


the  Trenton  factories. 

Besides  the  pottery  works,  the  principal 
industrial  plants  are  the  iron-works  and 
wire-mills  of  the  J.  A.  Roebling  Sons  Co. 
(builders  of  the  first  bridge  connecting  Brook- 
lyn and  New  York.)  John  A.  Roebling,  the 
founder  of  the  company,  was  the  engineer  who 
designed  the  first  important  suspension- 
bridge  in  America,  that  over  Niagara  River. 
There  are  numerous  other  manufactories  of 
iron  and  steel,  structural  iron,  cables,  chains, 
wire-cloth  and  netting,  anvils,  vises,  iron  and 
brass  castings,  engines  and  machinery.  There 
are  many  brick  and  tile  works,  rubber-works, 
oil-cloth  and  linoleum  factories,  furniture- 
factories,  spring-bed  and  mattress  factories, 
woolen  mills,  breweries  and  cigar-factories. 
The  various  industries  employ  about  25,000 
men.  Population,  103,180. 

Trian'gula'tion,  a  branch  of  survey- 
ing and  geodesy,  in  which  the  positions  of 
points  on  the  earth's  surface  aie  determined 
by  measuring  with  great  accuracy  a  base- 
line and  then  constructing  triangles  on  this. 
By  measuring  the  angles  and  knowing  the 
base  line,  the  other  distances  become  a 
matter  of  trigonometrical  calculation.  In 
connection  with  the  survey  of  the  United 
States  being  made  by  the  coast  and  geodetic 
survey,  a  series  of  such  triangles  extending 
across  the  country  has  been  fixed  with  great 
accuracy.  The  exact  shape  of  the  earth  is 
determined  from  such  triangulation  in  con- 
nection with  astronomical  observations  of 
latitude  and  longitude. 

Trib'unes,  Roman,  were  popular  mag- 
istrates elected  annually  from  among  the 
plebs,  Romans  not  of  noble  birth,  to  safe- 
guard popular  interests.  According  to  tra- 
dition the  right  of  election  of  tribunes  was 
wrested  by  the  plebeians  from  the  patricians 
in  B.  C.  494  by  the  device  of  a  secession. 
The  rights  and  powers  of  the  tribunes  grad- 
ually increased.  From  the  first  they  had 
the  right  of  protecting  accused  plebeians; 
and  their  persons  were  inviolable.  Their 
principal  acquired  power  was  that  of  veto 
of  a  proposed  law.  The  tribunes  had  by  the 
time  of  the  Gracchi  become  serious  rivals 
of  the  consuls,  the  chief  magistrates.  Their 
number  was  increased  to  as  many  as  ten; 
so  that  in  politics  any  one  of  ten  officials 
might  obstruct  legislation.  As  in  the  case 
of  the  Gracchi,  the  tribunician  power  was 
often  over-ridden  and  was  finally  usurped 
by  Octavian  when  he  became  emperor  under 
the  title  of  Augustus.  In  addition  to  these 
tribunes  of  the  people  there  were  officers 
in  the  Roman  army  with  the  title  of  tribune. 
The  name  in  this  sense  originally  meant 
an  officer  of  the  tribe;  and  may  be  traced 
back  to  the  ancient  tribal  organization  of 
the  Roman  army.  There  were  six  military 
tribunes  in  each  legion,  at  first  chosen  by 
the  consuls,  but  afterwards  elected  in  the 
assembly  of  the  tribes.  Their  power?  were 
wholly  military,  not  political. 
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Trichina  (trl-kVn&) ,  a  minute  worm,  para- 
sitic in  the  muscles  of  swine  and  some  other 
animals  and  very  dangerous,  since  it  can 
be  transferred  to  man.  The  transforma- 
tion comes  by  eating  raw  or  imperfectly 
cooked  pork.  This  worm  (Trichina  spiralis) 
was  discovered  in  1835  by  Richard  Owen. 
It  is  about  one  twenty-fifth  of  an  inch  long. 
\V  hen  quiet,  it  lies  coiled  in  a  capsule  or  cyst 
within  ^the  muscles  of  the  infected  animal. 
When  infected  meat  is  eaten  by  man,  the 
capsules  are  dissolved  within  the  stomach 
and  the  worms  set  free  An  immense  num- 
ber of  new  and  very  minute  worms  are  soon 
produced  —  each  female  being  able  to  sup- 
ply 1,500  to  2,000  eggs.  The  newly  hatched 
worms  bore  through  the  walls  of  the  in- 
testines and  get  into  the  blood-vessels  and 
lymphatic  passages,  and  are  thus  carried 
all  over  the  body.  They  make  their  way 
from  the  blood-vessels  into  the  muscles,  and 
there  become  full-grown  and  inclosed  in 
capsules.  From  that  time  they  are  quiet, 
and,  if  the  patient  can  survive  the  period 
of  migration,  he  recovers.  The  connection 
of  this  worm  with  the  disease  was  made 
known  about  1860  by  Leuckart,  Virchow 
and  others.  It  is  difficult  to  say  how  swine 
become  infested,  but.  the  worm  is  found  in 
the  rat,  and  as  these  are  about  slaughter- 
houses and  sometimes  eaten  by  pigs,  the 
infection  may  come  in  that  way. 

Trichogyne  (trik'6-fin),  (in  plants),  a 
tubular,  hair-like  process  developed  from 
the  female  organ  (carpogonium)  of  the  red 
seaweeds.  See  RHODOPHYCE^E. 

Trichome(Mfe'om),  (in  plants),  a  general 
term  applied  to  outgrowths  from  the  epider- 
mis, chief  among  which  are  hairs.  See  HAIR. 

Trieste  (ir$-2s'td),  a  seaport  of  Austria 
(q.  v.~) ,  at  the  head  of  the  Gulf  of  Trieste,  on 
the  Adriatic  Sea,  90  miles  northeast  of  Ven- 
ice. There  is  an  old  town,  with  narrow 
streets  and  black  walls,  built  on  the  slope 
of  a  hill  and  surmounted  by  a  castle.  Its 
cathedral  has  stones  with  Roman  inscrip- 
tions built  into  its  walls  and  a  tower  resting, 
it  is  said,  on  the  foundation  of  a  temple  of 
Jupiter.  The  new  town,  on  the  plain  toward 
the  sea,  is  a  handsome  city  with  a  fine  har- 
bor. There  are  extensive  manufactures  for 
making  soap,  rope,  white  lead,  wax  and 
leather.  The  people  are  Germans,  Italians, 
Greeks,  Jews  and  Dalmatians,  but  the  ma- 
jority speak  Italian.  Trieste,  as  Tergeste 
or  Tergestum,  was  plundered  by  neighbor- 
ing tribes  as  early  as  51  B.  C.  In  1382  it 
passed  into  the  hands  of  Austria.  Popula- 
tion 229,475. 

Tri'lobite,  among  fossils,  any  individual 
of  the  order  Trilobita,  so  called  from  the 
division  of  the  external  skeleton  into  three 
regions.  These  comprise  a  cephalic  shield 
or  head;  a  variable  number  of  body-rings; 
and  a  caudal  shield  or  tail.  They  vary 
greatly  in  size,  some  being  scarcely  larger 
than  a  pin's  head,  while  species  of  Asaphus 


have  been  met  with  that  are  two  feet  in 
length.  They  appear  to  have  lived  in  shal- 
low water,  feeding  on  small  marine  animals. 
They  are  found  in  large  numbers  in  the 
paleozoic  system  of  rocks. 

Trinidad  (trtn'i-dad'),  the  most  southern 
of  the  West  Indies,  lies  off  the  coast  of  Vene- 
zuela, nearly  ^  opposite  the  mouth  of  the 
Orinoco.  It  is  50  miles  long  and  from  30 
to  60  wide,  and  includes  1,754  square  miles. 
The  two  channels  to  the  harbor  are  called 
the  Dragon's  Mouth  and  the  Serpent's 
Mouth.  On  the  northern  coast  are  forest- 
covered  mountains,  one  with  two  peaks, 
called  Tamana,  while  the  rest  of  the  island 
abounds  in  fertile  valleys  and  plains.  There 
are  some  good-sized  rivers  and  several  fine 
harbors. ^  A  lake,  with  pitch  floating  on  its 
surface,  is  one  of  the  curiosities  of  the  island. 
(See  ASPHALT.)  The  most  important 
products  are  cocoa,  sugar,  rum,  molasses, 
coffee,  cotton,  cocoanuts  and  oil.  There 
are  250  public  schools,  with  40,956  pupils, 
many  private  schools,  Queen's  Royal  Col- 
lege and  a  Roma.n  Catholic  College,  with  a 
total  of  427  students.  The  chief  town,  Port 
of  Spain,  originally  built  of  wood,  was 
burned  in  1808.  The  new  town,  built  of 
stone,  is  one  of  the  finest  in  the  West  Indies. 
The  island  was  discovered  by  Columbus 
in  1498  and  named  Trinidad,  because  he 
first  saw  three  mountain-summits  from 
his  ship.  In  1797  it  was  taken  by  the 
British  from  the  Spanish,  and  in  1889 
Tobago  was  annexed.  It  has  81  miles  of 
railway  and  1,147  °f  telegraph  and  tele- 
phone. There  are  steamship  lines  to  Eng- 
land, Holland,  North  America  and  Ven- 
ezula.  Population  330,074. 

Trinidad,  Colo.,  a  city,  the  seat  of  Las 
Animas  County,  in  the  eastern  foot-hills  of 
the  Rocky  Mountains,  on  Las  Animas  River, 
and  on  the  Denver  and  Rio  Grande;  Atchi- 
son,  Topeka  and  Santa  Fe";  and  Colorado 
and  Southern  railways,  85  miles  south- 
southeast  of  Pueblo.  In  the  vicinity  there 
is  a  good  farming  and  cattle-raising  coun- 
try, and  it  is  rich  in  coal,  and  produces  much 
livestock,  alfalfa,  beans  etc.  It  has  good 
municipal  buildings,  churches  and  schools, 
a  public  library,  an  hospital,  an  academy 
and  an  attractive  park.  Besides  its  coal- 
mines, railway-shops,  foundry  and  ice- 
plant,  it  has  a  wool-scouring  mill,  a  brewery, 
a  cigar-factory,  a  brick-yard  and  bottling 
works.  Population,  14,750. 

Trinity  College,  Toronto,  Can.,  was 
founded  by  Bishop  Strachan  to  secure  for 
the  youth  of  the  church  the  best  secular 
education  in  the  arts  and  sciences  combined 
with  the  religious  teaching  of  the  Church 
of  England.  By  the  generosity  of  church- 
men in  Canada  and  in  England  a  liberal 
endowment  was  raised  and  a  building 
erected  in  1851.  The  college  was  formally 
opened  in  1854.  St.  Hilda's  College  (for 
women)  was  established  later  and  affiliated 
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with  it.  In  1903  Trinity  became  a  part  of 
the  University  of  Toronto  along  with  Trinity 
Medical  College,  Ontario  Medical  College 
for  Women  and  Toronto  Conservatory  of 
Music.  The  buildings  of  Trinity  College 
(Tudor  front,  carved  stone  ornamentation) 
are  beautifully  located  in  a  park  of  35  acres. 
Trinity's  contribution  during  half  a  century 
to  the  cause  of  education  in  Ontario  is  in^ 
estimable. 

Triple  Entente.  For  many  years  previous  to 
the  outbreak  of  the  Great  War  of  1914,  Great 
Britain  and  France  had  drawn  closer  together 
owing  to  the  growth  of  the  power  of  Germany 
and  their  interest  in  the  preservation  of  "the 
balance  of  power. "  Largely  through  the 
influence  of  Edward  VII  they  reached  the 
agreement  known  as  the  Entente  Cordiale,. 
or  "Cordial  Understanding."  Its  terms, 
made  known  in  Parliament  in  1911,  provided 
for  British  aid  to  France  in  case  of  an  attack 
by  Germany;  and  was  an  important  factor  in 
the  international  crisis  over  Morocco  (q,  ».), 
when  England  came  to  the  support  of  France. 
Three  years  after  the  establishment  of  this 
understanding  Great  Britain  and  Russia — 
who  had  long  been  at  odds  over  their  respec- 
tive spheres  of  influence  in  Persia  (q.  ».)  and 
the  Near  East — also  made  a  treaty,  with  the 
result  that  the  Dual  Alliance  between  France 
and  Russia  expanded  into  what  was  known 
as  the  "Triple  Entente." 

Tripoli  (trip'o-li),  one  of  the  Barbary 
states  of  North  Africa,  between  the  desert 
and  the  Mediterranean,  with  Benghazi  covers 
398,900  square  miles.  The  Atlas  Mountains, 
which  end  here,  run  parallel  to  the  coast  and 
are  lower  than  in  the  other  Barbary  states, 
being  not  more  than  4,000  feet  high.  There 
are  no  rivers  and  very  little  rainfall,  and 
vegetation  must  depend  on  the  heavy  dews. 
In  the  coastal  regions,  which  are  very  fertile, 
cotton,  grain  and  tropical  fruits  grow,  while 
in  the  interior  senna,  dates  and  carrots  are 
grown  and  the  lotus  flourishes.  Sheep  and 
cattle  are  raised  in  large  numbers,  and  the 
horses  and  mules  are  celebrated.  The  trade, 
once  considerable,  has  declined  since  new 
routes  through  Central  Africa  have  been 
opened.  Tripoli  belonged  to  the  Cartha- 
ginians, was  taken  from  them  by  the  Romans; 
then  passed  into  the  hands  of  the  Arabs.  It 
Was  taken  by  the  Turks  in  1552,  and  from 
them  by  Italy  in  1911.  Population  estimated 
at  about  600,000. 

Trip'oli,  a  city  of  Africa  and  capital 
of  the  Turkish  province  of  Tripoli,  is  on 
a  point  of  rocky  land  projecting  into  the 
Mediterranean.  It  is  the  principal  seaport, 
and  is  built  with  high  walls  and  bastions, 
mosques,  synagogues  and  Christian  churches 
It  has  some  important  manufactures  j,s 
leather,  carpets  and  scarfs.  It  is  the 
starting-point  for  caravans  for  the  Sudan, 
which  give  it  a  large  trade,  though  some- 
what decreasing  of  late  years.  The  people 


are  nearly  all  Mohammedan,  but  business 
mostly  is  in  the  hands  of  the  Jews  and 
Christians.  Population  35,000. 

Tri'reme,  the  name  given  anciently  to  a 
galley  or  vessel  with  three  banks  of  oars. 
The  oars  were  arranged  in  banks  or  rows, 
one  above  the  other.  The  oars  of  the  lowest 
rank  were  the  shortest,  and  the  rowers  had 
the  easiest  work  and  the  least  pay.  There 
was  a  small  sail  also  that  could  be  used 
with  a  good  wind.  The  crew  consisted  of 
200  men,  and  often  they  moved  the  vessel 
as  swiftly  as  a  modern  steamboat.  The 
crew  was  usually^  composed  of  convicts  and 
of  slaves,  taken  in  war,  and  could  hope  for 
no  release  save  that  of  death.  The  triremes 
were  used  in  the  Persian  and  Peloponnesian 
wars,  but  later  the  galleys  were  made  with 
five  banks  of  oars  and  called  quinqueremes. 
See  GALLEY. 

Tris'tan  and  Isolde'.  A  music-drama  in 
three  acts;  words  and  music  by  Richard 
Wagner.  Completed  in  1859,  and  first  per- 
formed in  Munich  in  1865  under  the  direc- 
tion of  Hans  von  Billow  (1830-94).  The 
work  was  written  during  1857-9  —  a  period 
in  which  Wagner  was  also  engaged  on  The 
Ring  of  the  Niebelungen.  Wagner  entitled 
this  opera  Eine  Handlung  (an  action).  He 
uses  the  Celtic  legend  of  Tristam  and 
Iseult,  with  modifications  to  suit  his  pur- 
pose. The  dying  song  of  Isolde,  with  which 
the  work  closes,  has  been  effectively  arranged 
as  an  instrumental  number  for  the  concert- 
room. 

Triumvirate  (tri-um'vi-rdt),  the  name  of 
an  office  among  the  Romans,  filled  by  three 
persons.  There  were  triumvirates  for  the 
regulation  of  public  affairs,  mentioned  near 
the  end  of  the  republic.  The  government 
under  Caesar,  Pompey  and  Crassus  in  60 
B.  C.  is  called  the  first  triumvirate,  but  the 
title  was  never  formally  given  to  them. 
The  first  triumvirate  was  that  of  Octavian, 
Antony  and  Lepidus  in  43  B.  C.,  though 
usually  called  the  second.  They  held  office 
for  ten  years.  One  set  of  triumvirs  in 
Rome  had  charge  of  the  night-police  and 
another  of  the  prisons. 

Trol'ley-Cars  are  street-cars  propelled 
by  electricity  by  means  of  a  trolley,  a  pulley 
working  upon  a  wire  overhead.  The  name, 
therefore,  is  appropriate  only  to  electric 
tramways  in  which  a  rod  is  used  to  establish 
a  connection  between  the  motor  of  the  car 
and  the  wire  overhead.  In  America,  how- 
ever, the  name  is  freely  applied  to  other 
forms  of  street-car.  Steam  and  horses  have 
both  been  well-nigh  discarded  from  street 
railways;  even  the  cable-car  has  had  its 
day;  and  the  trolley-car  properly  so  called, 
or  the  electric  tramway,  now  reigns  supreme. 
In  1890  there  were  500  miles  of  cable-car 
lines  in  the  United  States,  6,000  of  horse- 
car  and  2,000  of  electric  tramways;  but  in 
1908  the  mileage  of  electric  tramways  had 
increased  to  41,344  miles.  Of  the  electric 
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trolleys,  the  most  rapid  and  convenient  are 
the  underground-car  systems  in  use  in  such 
cities  as  New  York,  London  and  Boston. 
In  an  overhead-trolley  the  current  passes 
along  the  wire  overhead,  down  through  the 
rod  to  the  motor,  thence  to  the  rails  and 
so  back  to  the  central  station.  In  America 
the  posts  for  the  overhead  wires  usually 
are  plain  and  occasionally  unsightly;  in 
Europe  usually  ornamental  and  expensive. 
To  avoid  the  cumbrous  overhead  construc- 
tion, some  trolley  lines  are  constructed  on 
the  conduit-system.  This  is  expensive,  be- 
cause it  is  necessary  to  construct  a  compli- 
cated conduit  between  or  at  the  side  of  the 
rails,  having  a  groove  opening  to  the  street, 
so  that  the  so-called  plow  may  connect  the 
conductors  in  the  conduit  with  the  _  motor. 
There  also  is  a  movement  in^the  direction 
of  carrying  storage-batteries  in  the  car,  as 
in  New  York  City's  34th  Street  crosstown 
cars.  Similar  storage-batteries  are  of  use 
in  the  regulation  of  the  current  along  parts 
of  third-rail  systems,  as  the  subway  of  New 
York  City.  See  ELECTRIC  MOTOR  and 
ELECTRIC  RAILWAY. 

Trollope  (trol'lup),  Anthony,  an  English 
novelist,  was  born  at  London  on  April  24, 
1815.  He  spent  33  years  in  the  British 
postal  service,  and  visited  the  United  States, 
Austria  and  the  West  Indies  in  its  interests. 
He  invented  the  postal  pillar-box.  Some  of 
his  Jstories  appeared  first  in  St.  Paul's 
Magazine,  of  which  he  was  editor.  His 
novels  include  Orley  Farm,  The  Bertrams, 
The  Small  House  at  Allington,  Bar  Chester 
Towers,  The  Last  Chronicle  of  Barset  and 
many  others,  as  he  was  a  most  prolific 
writer.  He  also  wrote  a  Life  of  Cicero,  a 
Life  of  Thackeray  and  works  on  North 
America  and  South  Africa.  His  works  num- 
ber 70.  He  died  on  Dec.  6,  1882.  Consult 
his  Autobiography. 

Trom'bone,  a  musical  instrument,  a  form 
of  the  trumpet.  The  name  is  from  the 
Italian,  and  means  a  great  trumpet.  It  is 
a  brass  wind-instrument,  so  made  in  two 
parts  that,  by  sliding  one  part  into  the 
other  or  drawing  it  out,  the  tube  through 
*hich  the  air  passes  can  be  lengthened  or 
shortened  and  the  depth  and  power  of  the 
tone  changed.  Three  kinds  of  trombones 
are  used,  called  alto,  tenor  and  bass  trom- 
bones, according  to  the  pitch.  The  tone 
of  the  trombone  is  grander  and  more  power- 
ful than  that  of  the  trumpet,  making  it  a 
very  effective  instrument  in  an  orchestra. 

Tromp,  Martin  Harpertzoon  van,  a 
Dutch  admiral,  was  born  at  Briel,  Holland, 
in  1597.  He  was  captured  at  sea,  when  a 
boy,  in  a  fight  on  the  coast  of  Guinea,  in 
which  his  father,  a  Dutch  commander,  was 
killed.  He  served  as  cabin-boy  for  his 
captors  for  more  than  two  years.  In  1624 
he  was  in  command  of  a  frigate,  and  in 
1637  was  at  the  head  of  a  squadron  of 
ii  ships.  His  first  victories  were  over  the 


Spanish  fleet,  taking  13  ships  in  one  battle, 
Oct.  21,  1639.  In  November,  1652,  he  en- 
countered the  English  fleet  under  Admiral 
Blake  in  the  Straits  of  Dover,  and  drove 
them  before  him,  sailing  up  the  Channel 
with  a  broom  at  his  masthead,  to  denote 
that  he  had  swept  his  enemies  from  the 
seas.  He  was  defeated  by  the  English  in 
February,  1653,  after  a  terrible  three  days' 
fight;  and  again  in  June  of  the  same  year 
when  he  lost  17  vessels.  On  Aug.  10  the 
struggle  between  the  Dutch  and  English 
was  renewed,  the  Dutch  losing  30  men-of- 
war  and  Tromp  himself.  He  was  buried 
at  Delft. 

Trop'ic-Bird,  the  name  for  three  species 
of  sea-birds  commonly  seen  in  the  tropics 
far  from  shore.  During  the  breeding- 
season  they  frequent  rocky  shores  and 
cliffs,  but  build  no  nests.  The  more  com- 
mon variety,  sometimes  seen  on  the  coast 
of  Florida,  is  about  the  size  of  a  partridge. 
It  has  white  plumage  with  fine  black  mark- 
ings above  and  black  bands  on  its  wings. 
These  birds  have  the  two  central  tail- 
feathers  greatly  prolonged,  and,  therefore, 
are  called  marlinspike  by  the  sailors;  and 
because  of  their  loud,  shrill  cry,  the  sailors 
also  name  them  bo's'n-bird.  The  young  do 
not  in  the  least  resemble  the  adults,  but 
look  like  balls  of  white  down.  From  tae 
tail  of  the  roseate  tropie-bird  the  Pacific 
islanders  procure  the  highly-prized  red 
feathers  worn  by  warriors  in  battle. 

Trop'ics,  the  two  lines  of  latitude  parallel 
to  the  equator,  drawn,  one  through  the 
winter,  and  the  other  through  the  summer, 
solstice.  They  are  equally  distant  from  the 
equator,  being  about  23°  28'  north  and 
south  of  it,  and  include  between  them  all 
those  points  of  the  earth's  surface  where 
the  sun  always  is  vertical  or  directly  over- 
head. The  northern  line  is  called  the 
Tropic  of  Cancer,  because  the  sun,  which 
is  directly  over  this  tropic  at  the  summei 
solstice,  then  enters  the  constellation  of 
Cancer;  the  southern  line  is  called  the 
Tropic  of  Capricorn,  because  the  sun,  when 
vertically  over  it,  enters  the  constellation 
of  Capricorn.  The  country  between  the 
two  tropics  is  called  the  torrid  or  hot  zone, 
and  the  temperature  is  known  as  tropical. 
The  word  tropic  comes  from  a  Greek  word 
meaning  a  turning,  and  indicates  that  the 
sun  turns  back  at  these  lines. 

Troubadour  (troofba-doort),  in  southern 
France,  Spain  and  Italy  a  class  of  poets  dis- 
tinguished from  minstrels  and  strolling 
musicians  by  the  fact  that  they  indulged 
in  verse-making  for  the  love  of  it,  and 
not  for  money.  In  northern  France  they 
were  called  trouvtres.  They  were  often 
attached  to  the  courts,  and  were  attended 
by  minstrels  or  jongleurs,  who  accompanied 
them  on  musical  instruments,  as  it  was 
usually  considered  beneath  the  dignity  of 
a  troubadour  to  be  his  own  fiddler.  The 
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troubadours'  poetry  consisted  mostly  of 
love-songs,  though  they  sometimes  touched 
upon  the  wars  of  the  period  or  ventured  to 
upbraid  the  evil  customs  of  the  times.  At 
court-festivals  there  often  were  several  trou- 
badours, who  engaged  in  verse-contests  on 
subjects  suggested  by  the  ladies  of  the  court. 
They  flourished  about  from  1090  to  1290. 
Among  the  best-known  troubadours  were 
Richard  the  Lion-heart,  Pierre  D'Auvergne 
and  Pierre  Vidal,  while  the  counts  of  Prov- 
ence and  of  Toulouse,  the  kings  of  Aragon 
and  of  Castile,  King  Richard  and  Eleanor, 
queen  of  Henry  II,  are  among  their  most 
illustrious  patrons. 

Trout,  the  name  for  a  number  of  fresh- 
water fishes  belonging  to  the  same  family 


TROUT 

as  the  salmon.  The  latter  also  is  usually 
embraced  under  the  name  trout.  They  live 
in  oold,  clear  streams  and  lakes,  and  are 
among  our  best  food-fishes.  They  naturally 
are  inhabitants  of  the  northern  hemisphere, 
but  have  been  introduced  into  New  Zealand 
and  Australia.  The  common  river  and  lake 
trout  of  Europe  are  black-spotted  varieties, 
and  reach  a  larger  size  than  the  American 
river-trout.  Two  kinds  found  in  the  United 
States  are  worthy  of  especial  mention,  the 
lake-trout  and  the  brook-trout.  The  former 
is  also  called  Mackinaw  trout.  It  inhabits 
the  Great  Lakes  and  other  lakes  from  New 
Brunswick  to  Montana  and  north  to  British 
Columbia  and  Alaska.  It  reaches  a  length 
of  three  feet  or  more.  The  brook-trout, 
which  really  is  a  charr,  with  its  minute 
scales  and  beautiful  red  spots,  is  one  of 
the  most  exquisite  fish  in  appearance  to  be 
found  anywhere,  and  it  is  unsurpassed  as 
a  food-fish.  It  ranges  from  Maine  to  Dakota, 
always  in  cold  streams.  Its  length  is  from 
five  to  twenty  inches,  and  it  reaches  an 
extreme  weight  of  twelve  pounds.  In  the 
Rangeley  Lakes  of  Maine  specimens  have 
been  caught  and  weighed  that  exceeded 
even  twelve  pounds.  The  trout  west  of  the 
Rocky  Mountains  embrace  the  only  black- 


spotted  trout  native  to  the  country.  Some 
of  them  live  in  warmer  streams  than  their 
eastern  relatives.  The  rainbow-trout  is 
black-spotted  and  approaches  nearly  to  the 
European  river-trout.  The  latter,  with 
some  other  forms,  have  been  introduced 
into  the  waters  of  the  United  States. 

Trow'bridge,  John  Townsend,  American 
novelist,  poet  and  editor,  was  born  at 
Ogden,  N.  Y.,  Sept.  18,  1827,  and  was 
partly  educated  at  a  classical  school  at 
Lockport,  N.  Y.  Early  in  life  he  lived  on 
a  farm  and  occasionally  taught  school,  and 
in  1847  he  went  to  New  York  and  began 
to  write  for  the  press.  He  removed  to 
Boston,  contributed  to  magazines  and 
journals,  and  took  actively  to  authorship. 
His  chief  works  are  Cudjo's  Cave,  The  Sottth 
and  Its  Battlefields,  the  Jack  Hazard  series,  The 
Drummer-Boy,  The  Tide-Mill  series,  the  Toby 
Trafford  series  and  the  Start  in  Life  series. 
He  has  also  published  The  Vagabonds;  The 
Book  of  Gold;  The  Emigrant's  Story;  and 
My  Own  Story.  He  died  in  1916. 

Troy,  a  famous  city  of  Asia  Minor,  the 
seat  of  the  Trojan  War,  which  forms  the 
subject  of  Homer's  great  Iliad.  It  was 
situated,  according  to  the  poem,  at  the 
foot  of  Mt.  Ida,  in  the  northwestern  part 
of  Asia  Minor,  with  a  plain  in  front  stretch- 
ing for  nine  miles,  called  the  Plain  of  Troy. 
The  city  was  also  called  Ilium.  Paris,  the 
son  of  King  Priam  of  Troy,  carried  off 
Helen,  the  wife  of  King  Menelaus,  king  of 
Sparta,  and  the  most  beautiful  woman  of 
her  age.  The  Greeks,  after  spending  ten 
years  in  collecting  a  fleet  of  1,186  ships 
and  an  army  of  100,000  men  led  by  Agamem- 
non, drove  the  Trojans  into  their  city,  and 
after  a  siege  of  ten  years  the  city  was 
destroyed.  In  the  tenth  year  of  the  siege 
occurred  the  quarrel  between  Agamemnon 
and  Achilles  which  is  the  subject  of  Homer. 
It  so  weakened  the  Greeks  that  they  were 
driven  back  to  the  sea.  Vergil  in  The 
JEneid  tells  the  story  of  the  wooden  horse 
filled  with  warriors,  left  before  the  walls  of 
Troy  by  the  apparently  retiring  Greek  army, 
which  was  drawn  into  the  city.  The 
warriors,  thus  introduced,  operied  the  gates 
to  the  returning  army,  and  Troy  was  taken 
by  stratagem.  After  the  fall  of  Troy  a 
new  city  sprang  up,  called  New  Ilium, 
which  occupied  the  site  of  Hissarlik,  about 
four  miles  from  the  mouth  of  the  River 
Mendereh,  now  believed  to  be  the  Scamander 
of  The  Iliad.  This  spot  has  been  excavated 
by  Dr.  Schliemann,  and  the  remains  of  a 
great  city  found,  thought  to  be  those  of 
ancient  Troy.  See  ACHILLES,  ^NEAS,  AGA- 
MEMNON, HELEN,  HOMER,  ILIAD,  ILIUM, 
MENELAUS,  ODYSSEY,  SCHLIEMANN  and 
ULYSSES.  Consult  Schliemann's  Troy  and 
Its  Remains. 

Troy,  N.  Y.,  county-seat  of  Rensselaer 
County,  on  Hudson  River,  six  miles  north 
of  Albany,  is  at  the  head  of  steamboat 
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navigation.  There  is  a  large  dam  across 
the  Hudson,  which,  with  two  small  streams 
falling  200  feet  from  hills  back  of  the  city, 
larnishes  a  large  water-power.  It  is  con- 
nected with  Lakes  Champlain,  Ontario  and 
Erie  by  canals.  Among  its  public  build- 
ings are  the  city-hall,  orphan  asylums,  Earl 
crematory,  an  athenaeum  and  the  union- 
station,  one  of  the  finest  in  the  country. 
The  city  annually  expends  $144,220  on  its 
public  schools,  which  nave  211  teachers  and 
6.357  pupils.  Troy  Female  Seminary,  estab- 
lished in  1821,  was  one  of  the  first  institu- 
tions of  the  kind  in  the  country,  and  is 
still  successfully  maintained.  Rensselaer 
Polytechnic  Institute  and  St.  Joseph's  The- 
ological Seminary  are  among  its  schools. 
The  principal  manufactures  are  of  iron,  its 
factories  and  furnaces  being  the  largest  in 
the  eastern  part  of  the  Union.  It  manu- 
factures bar-iron,  railway-spikes,  nails, 
screws,  bolts,  stoves,  furnaces,  hollow  ware 
and  machinery.  It  has  the  largest  factory 
of  mathematical  instruments  in  the  country, 
and  the  shirt  and  collar  factories  are  very 
extensive.  The  old  Vanderheyden  house, 
built  in  1752,  was  the  first  house  on  the 
site  of  Troy,  and  the  place  was  known  as 
Vanderheyden's  Ferry  and  as  Ferryhook 
until  1789,  when  it  was  named  Troy.  It 
has  been  almost  destroyed  by  fire  three 
times.  Population  76,813. 

Truffles,  the  common  name  of  certain 
edible  fungi,  belonging  chiefly  to  the  genus 
Tuber.  Nearly  all  are  subterranean  and 
appear  as  tuber-like  bodies  developed  on  a 
mycelium.  Truffles  are  among  the  most 
prized  of  the  edible  fungi,  and  are  chiefly 
cultivated  in  Europe.  See  .^CIDIOMYCETES. 

Trum'bull,  John,  an  American  painter, 
was  born  at  Lebanon,  Conn.,  June  6,  1756. 
He  graduated  at  Harvard  College,  and 
studied  his  art  at  Boston.  He  served  in 
the  army  during  the  Revolutionary  War  as 
adjutant  of  the  first  Connecticut  regiment, 
aicj^-de-camp  to  Washington,  major  and 
colonel,  resigning  in  1777.  While  studying 
painting  in  London  in  1780,  he  was  im- 
prisoned for  eight  months  during  the  excite- 
ment produced  by  the  execution  of  Andre". 
His  first  American  historical  pictures  were 
Battle  of  Bunker  Hill  and  the  Death  of 
Montgomery.  He  painted  portraits  of  Wash- 
ington and  other  Revolutionary  characters. 
In  1817  he  was  employed  by  Congress  to 
paint  four  pictures  tor  the  rotunda  of  the 
capitol,  and  as  subjects  chose  The  Declara- 
tion of  Independence,  Surrender  of  Burgoyne, 
Surrender  of  Cornwallis  and  Resignation  of 
Washington.  His  historical  paintings,  num- 
bering 57,  were  given  by  him  to  Yale 
College,  and  are  valuable  as  collections  of 
portraits  of  the  prominent  actors  of  the 
period.  He  died  at  New  York,  Nov.  10, 
1843.  See  Autobiography. 

Trumbull,  Jonathan,  an  American  states- 
man, was  born  at  Lebanon,  Conn..  Oct.  12, 


1710.  A  graduate  of  Harvard  College  and 
a  theological  student,  he  was  turned  aside 
into  business  by  the  death  of  his  elder 
brother.  He  became  a.  member  of  the  gen- 
eral assembly  of  Connecticut  in  1733, 
speaker  in  1739  and  assistant  in  1740,  being 
re-elected  22  times.  He  was  chief  judge  of 
the  superior  court  for  three  years  and 
governor  of  the  colony  for  14.  He  was 
prominent  in  the  opposition  to  England 
before  the  Revolutionary  War,  refusing  to 
take  the  oath  to  support  the  Stamp- Act, 
and  his  advice  was  sought  by  Washington, 
who  looked  upon  him  as  one  "of  his  main 
pillars  of  support."  The  name  of  Brother 
Jonathan,  given  to  the  United  States,  is 
attributed  to  Washington's  frequent  re- 
mark, alluding  to  Trumbull:  "Let  us  hear 
what  Brother  Jonathan  says."  He  died  at 
Lebanon,  Conn.,  Aug.  17,  1785.  See  Life 
by  Stuart. 

Trumbull,  Lyman,  American  jurist  and 
senator,  was  born  at  Colchester,  Conn.,  Oct. 
12,  1813,  and  died  at  Chicago,  June  25, 
1896.  He  studied  law  in  Georgia,  was 
admitted  to  the  bar,  and  settled  in  Belle- 
ville, 111.,  where  he  was  elected  to  the  state 
legislature,  became  secretary  of  state,  and 
in  1848  was  elevated  to  the  bench  of  the 
Illinois  supreme  court.  In  1854  he  was 
elected  to  Congress,  and  in  the  following 
year  became  a  member  of  the  United  States 
senate.  During  and  after  the  Civil  War  he 
was  a  prominent  Republican,  acting  earn- 
estly with  that  party,  favoring  the  abolition 
of  slavery,  but  opposing  the  impeachment 
of  President  Johnson.  He  subsequently 
supported  the  Democratic  party,  and  in 
1880  was  Democratic  candidate  for  the 
governorship  of  Illinois. 

Trump'et,  a  musical  wind-instrument,  of 
great  antiquity.  In  its  modern  form  it  is  a 
tube  eight  feet  long,  having  a  bell-shaped 
end  and  doubled  in  a  long  curve,  about  three 
feet  long,  and  is  played  from  a  mouthpiece. 
It  has  a  range  of  over  two  octaves.  It  has 
been  used  in  war,  and  is  a  common  instru- 
ment in  military  bands. 

THE  EAR-TRUMPET  is  an  instrument  which 
collects  the  waves  of  sound  and  carries  them 
to  the  ear,  thus  enabling  a  deaf  person  to 
hear  better.  The  small  end  is  placed  at  the 
ear  and  the  large  end  is  open  to  the  air  or 
placed  at  the  mouth  of  the  person  speaking. 

THE  SPEAKING-TRUMPET  is  a  straight  tube 
with  a  mouthpiece,  which  collects  the  sound- 
waves, so  that  the  voice  of  a  person  speak- 
ing into  it  is  louder,  and  the  sound  is  carried 
farther. 

Trumpet-Flower,  a  popular  name  for  a 
vine  with  a  woody  stem  and  clusters  of 
scarlet  flowers  shaped  like  a  trumpet  _  It 
grows  to  a  great  .height  and  very  rapidly, 
and  is  found  in  the  central  and  southern 
states  of  the  Union,  where  it  is  often 
called  trumpet-creeper.  Other  varieties 
from  China,  Japan,  Australia  and  South 
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America  are  cultivated  in  gardens  and  green- 
houses. 

Trusts.  In  the  United  States  this  term 
has  come  to  mean  a  form  of  commercial 
association  between  individuals  or  corpora- 
tions engaged  in  producing  the  same  com- 
modity, for  the  general  purposes  of  regu- 
lating the  amount  of  production;  of  estab- 
lishing a  uniform  price;  of  diminishing  the 
cost  of  competition;  and  of  controlling  the 
markets,,  in  part  at  least  upon  the  principle 
of  monopoly.  Such  an  organization  is  man- 
aged by  a  board  of  trustees  to  whom  all  the 
corporation  stock  of  the  constituent  com- 
panies is  irrevocably  assigned. 

There  are  several  methods  of  organizing  a 
trust.  Each  of  the  combining  parties  may 
lease  his  concern  to  one  central  body;  or 
one  central  corporation  purchases  as  fast 
as  they  are  manufactured  all  products  of 
the  various  parties,  and  then  a  fixed  price 
is  placed  on  the  aggregate  production  of 
each  party,  and  trustees  are  elected  who 
control  the  sale  of  the  whole  product  and 
divide  the  products  proportionally  among 
the  various  companies.  The  more  usual 
plan  of  operation  is  as  follows :  All  parties 
entering  the  organization  become  incor- 
porated; then  the  stock  of  all  the  corpora- 
tions is  handed  over  to  trustees  who  in  ex- 
change for  stock  thus  deposited  issue  trust- 
certificates.  They  also  elect  directors  who 
have  complete  control  of  the  affairs  of  the 
concerns  associated  in  the  trust.  Trust- 
certificates  are  transferable;  dividends  are 
issued  according  to  the  proportion  of  cer- 
tificates held  by  each  party.  Trustees  are 
elected  annually  by  the  holders  of  certifi- 
cates, and  through  the  directors  they  possess 
almost  unlimited  power  over  individual 
concerns.  They  may  cause  one  concern  to 
stop  producing  altogether,  may  limit  pro- 
ductions, fix  prices  and  the  amount  and 
manner  of  sales;  in  short,  they  control  the 
entire  field. 

To  illustrate :  A  few  years  ago  1 6  of  the 
large  sugar-refineries  in  the  United  States, 
furnishing  the  greater  part  of  the  sugar  con- 
sumed, joined  in  a  trust  with  a  capital  of 
50  million  dollars.  As  soon  as  the  combina- 
tion was  effected,  five  of  the  factories  shut 
down.  At  once  the  margin  between  raw 
and  refined  sugar  began  to  widen.  To  the 
producer  of  raw  material  they  dictated 
the  price,  for  there  Was  but  one  buyer,  and 
to  the  consumer  they  dictated  prices,  for 
there  was  but  one  seller.  Such  forms  of 
trusts  have  been  declared  illegal  in  the 
courts  of  every  state  where  the  matter  has 
been  contended. 

The  first  important  trade-combination 
of  this  sort  formed  was  that  of  the  Standard 
Oil  Trust  in  1 88 1.  It  was  quickly  followed 
by  the  Cottonseed-Oil,  Sugar,  Tobacco  and 
Lead  Trusts  etc.;  and  by  the  census  of  1900 
there  were  185  such  combinations  of  for- 
merly independent  concerns. 


Trusts  are  the  outgrowths  of  the  ruinous 
competitive  system,  due  to  ease  of  inter- 
course and  the  difficulty  of  readily  with- 
drawing capital  once  invested  in  fixed 
plants.  They  save  salesmen's  salaries,  com- 
petitive advertising,  cross-freights,  running 
plants  part  time  etc.  They  permit  the 
standardizing  of  machinery  and  the  or- 
ganization of  workmen  under  competent 
leadership.  The  large  profits  made  by 
financiers  and  promoters,  sometimes  assisted 
by  governmental  favors,  have  encouraged 
their  rapid  multiplication  in  number  and 
size.  The  tariff,  by  lessening  foreign  com- 
petition, is  given  as  an  indirect  cause  of  the 
formation  of  trusts  as  is  also  monopoly  granted 
by  patents,  copyrights  and  trademarks. 

The  U.  S.  Circuit  Court  for  New  Jersey  in  a 
suit  brought  by  the  government  to  dissolve  the 
United  States  Steel  Corporation  under  the 
Sherman  Law  held,  June  3,  1915,  that  it  was 
not  a  combination  in  restraint  of  trade;  that 
the  mere  size  of  the  organization  and  the 
volume  of  its  business  was  no  offense  and  that 
the  company's  policies,  except  in  its  attempts 
to  regulate  prices  by  agreement  with  com- 
petitors— a  practice  discontinued  before  the 
suit  was  brought — had  not  produced  unfair  or 
dangerous  consequences.  Many  of  the  direct 
competitors  of  the  corporation  and  several  of 
its  customers  testified  in  its  behalf  as  having 
been  the  chief  instrument  in  maintaining  fair 
competition  and  helping  to  secure  fair  and 
stable  prices,  a  condition  so  important  in  the 
iron  industry. 

"Many  trusts  are  founded  upon  a  natural 
monopoly;  that  is,  they  control  the  supply 
of  raw  material,  and  by  the  extension  of 
this  control  they  put  competitors  at  a  great 
disadvantage,  especially  when,  as  in  the 
case  of  oil,  coal  and  iron,  these  raw  mate- 
rials are  found  in  limited  fields  and  quanti- 
ties. A  trust  may  become  a  monopoly  to 
the  degree  in  which  it  governs  the  supply 
of  raw  material,  for  the  industry  which  it 
seeks  to  control. 

Recent  antitrust  movements  have  brought 
to  light  a  number  of  evils  peculiar  to  cor- 
porate finance;  chief  among  them  are  wild- 
cat promotions,  payment  of  unearned 
dividends,  speculative  management  and 
over-capitalization.  By  wildcat  promotion 
is  meant  the  action  of  the  promoter  who 
issues  stock  far  beyond  the  actual  cash- 
value  of  the  plants  under  consideration. 
He  pays  for  the  plants  with  whatever  stock 
is  necessary,  and  retains  the  remainder, 
often  securing  for  himself  20%  of  the  capi- 
tal of  the  organization,  paid  to  him  in  com- 
mon stock.  Besides  this,  the  man  who 
finances  the  company  sometimes  receives 
a  premium  of  50  per  cent,  for  his  risk.  The 
capital  stock  usually  is  both  preferred  and 
common,  the  preferred  representing  the 
properties,  including  cash  and  cash-assets, 
which  receive  a  fixed  dividend  of  six  or 
seven  per  cent,  but  do  not  participate  in 
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any  way  in  earnings  in  excess  of  the  fixed 
percentage.  In  case  the  earnings  are  be- 
low this  rate,  the  "unearned  dividends" 
must  still  be  paid  at  the  expense  of  the  com- 
mon stock.  The  common  stock  represents 
expected  earning-capacity,  on  which  the 
income  fluctuates  with  the  success  of  the 
enterprise. 

The  effect  upon  prices  has  been  a  subject 
of  much  discussion.  It  is  commonly  said 
that  trusts  inevitably  drive  all  small  con- 
cerns to  the  wall  and  build  up  a  few  large 
establishments  on  their  ruins,  and  also  that 
monopolies'  price,  wherever  possible,  is 
far  above  the  price  level  of  competition. 
In  discussing  this  question  we  may  assume 
that  competitive  prices  are  fixed  mainly 
by  the  cost  of  producing  that  part  of  the 
output  which  is  produced  at  the  greatest 
disadvantage,  and  also  that  monopoly  price 
is  fixed  at  that  point  which  will  secure  for 
the  monopolist  the  greatest  net  return. 
While  the  ultimate  effect  upon  prices  cannot 
yet  be  determined,  many  instances  show 
that  in  individual  cases,  for  short  periods 
of  time,  the  trusts  have  actually  lowered 

£  rices  below  the  former  competitive  rates, 
ikewise  numerous  instances  can  be  found 
of  prices  raised  above  such  former  rates, 
usually  after  the  markets  have  been  secured. 
The  Industrial  Commission  has  shown  that 
the  influence  of  the  trusts  has  increased  the 
margin  between  the  cost  of  raw  material 
and  the  finished  product. 

Owing  to  popular  dissatisfaction  and  alarm  at 
the  abuse  of  power  by  some  of  the  trusts  the 
Sherman  Anti-Trust  Law  was  passed  in  1890, 
following  that  establishing  the  Inter-state 
Commerce  Commission  (q.  v.)  in  1887.  Both 
measures  were  aimed  at  what  was  regarded 
as  unfair  business  methods;  but  as  it  was 
found  difficult  to  interpret  and  apply  the 
Sherman  Law  in  any  given  case  in  advance  of 
costly  lawsuits,  and  because  it  was  asserted 
the  abuse  of  power  by  the  trusts  had  been  but 
little  affected,  further  legislation  was  de- 
manded. The  result  was  the  passage  in  1914 
of  the  Clayton  Bill  as  a  check  upon  the  trusts, 
and  the  bill  establishing  the  Federal  Trade 
Commission  to  better  enforce  the  laws  for 
the  regulation  of  trusts. 

The  Clayton  Law  forbids  interlocking  direc- 
torates; discrimination  in  price,  where  such 
discrimination  tends  to  create  monopoly; 
agreements  fixing  price;  contracts  shutting 
out  the  goods  of  a  competitor,  ownership  of 
stock  by  one  corporation  in  another  where  such 
ownership  lessens  competition.  No  person 
can  be  an  officer  or  employe  in  more  than  one 
bank  or  trust  company.  (This  does  not  apply 
to  the  inter-organization  of  banks  in  the 
Federal  Banking  System,  v.  p.  488).  Laborers 
and  agriculturists  are  permitted  to  organize 
"for  mutual  help;"  for  the  purpose  of  market- 
ing products  to  the  best  advantage,  maintain- 
ing quality  .and — in  the  case  of  labor  organiza- 
tions (q.  ».) — collective  bargaining  for  wages. 


Tsad  or  Tchad  (chad),  a  lake  in  central 
Africa,  about  150  miles  long  and  120  wide. 
Two  large  rivers  flow  into  it,  but  it  seems 
to  have  no  outlet,  though  there  are  signs 
of  an  ancient  river-bed,  bordered  by  trees, 
in  which  the  Arabs  say  water  flowed  for 
too  miles  during  a  flood  in  1870.  There 
are  populous  villages  on  the  shores,  and 
the  many  islands  in  the  lake  are  densely 
peopled  by  pagan  tribes,  dark  brown  or 
black,  with  regular  features,  wearing  cot- 
ton-garments and  cultivating  cotton  and 
corn. 

Tschaikowsky  (chl-kdf'sk^,  Peter  Hitch, 
a  distinguished  Russian  composer,  was  born 
at  Votkinsk  in  the  province  of  Vyatka,  April 
25,  1840,  and  died  at  St.  Petersburg,  Nov. 
7,  1893.  Early  in  life  he  held  a  government- 
post  in  the  Russian  service,  but  this  he 
abandoned  in  1862  to  study  music  in  the 
conservatory  of  music  at  St.  Petersburg, 
where  he  was  instructed  in  harmony  and_ 
counterpoint  by  Zaremba  and  in  composi-' 
tion  by  Rubinstein.  After  graduating,  he 
for  a  number  of  years  was  professor  at  the 
conservatory  of  music  at  Moscow,  where 
he  composed  many  melodies  gathered  from 
the  airs  of  the  folksongs  of  his  native  coun- 
try and  characterized  by  weird  and  plaint- 
ive music.  Among  his  compositions  are 
.overtures,  symphonies,  concertos,  marches 
and  operas,  many  of  which  are  of  great 
sweetness  and  beauty.  In  1889-90  he 
visited  London,  appearing  there  at  Philhar- 
monic concerts,  and  in  1891  he  came  to  New 
York  City  at  the  invitation  of  the  New 
York  Symphony  Society,  where  he  gave 
renderings  at  Carnegie  Music  Hall  of  many 
of  his  own  compositions. 

Tset'se  a  two-winged  insect  slightly  larger 
than  the  common  fly,  inhabiting  portions  of 
South  Africa.  Its  bite  usually  is  fatal  to  the 
ox,  horse  and  dog,  but  harmless  to  man,  the 
goat  and  wild  animals  living  in  that  region. 
It  lives  by  sucking  blood,  but  its  bite  is  not 
immediately  fatal,  the  bitten  animals  some- 
times lingering  for  weeks  and  months.  It  is 
so  local  in  its  distribution,  that  it  is  some- 
times seen  in  swarms  on  one  side  of  a  river 
while  cattle  are  grazing  undisturbed  on  the 
other. 

Tu'ber,  a  form  of  underground  stem,  which 
is  much  thickened  by  food-storage,  as  the 
common  potato.  It  usually  shows  its  nature 
as  a  stem  by  bearing  minute  leaves  (scales) 
or  buds,  as  the  "eyes"  of  the  potato.  Tuber 
also  is  the  name  of  the  genus  of  fungi  to 
which  the  truffles  belong. 

Tube'rose',  a  plant  which  belongs  to  the 
same  family  as  the  amaryllis,  having  a  bulb- 
ous root;  long,  slender  leaves;  and  a  cluster 
of  very  fragrant,  white,  wax-like  flowers, 
growing  at  the  end  of  a  stalk  two  or  three 
feet  long.  The  bulbs  were  brought  at  first 
from  Holland  and  Italy,  but  now  are  raised 
fn  the  United  States,  those  grown  in  Georgia 
tand  Florida  being  larger  than  the  imported 
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ones.     It  is  a  tropical  plant,  probably  a 
native  of  the  East  Indies  or  Mexico. 

Tubingen,     See  UNIVERSITY. 

Tuck'er,  John  Randolph,  American  law- 
yer and  statesman,  son  of  Henry  St.  George 
Tucker,  was  born  at  Winchester,  Va.,  Dec. 
24,  1823,  and  died  at  Lexington,  Va.,  Feb. 
13, 1897.  He  was  educated  at  the  University 
of  Virginia,  studied  law,  and  was  admitted 
to  the  bar  in  1845,  an(i  from  1857  to  1863 
was  attorney-general  for  his  native  state. 
The  Civil  War  dispossessed  him  of  this  post, 
but  he  was  appointed  to  the  chair  of  equity 
and  public  law  in  Washington  and  Lee  Uni- 
versity and  held  that  office  four  years 
(1870-4).  From  1874  to  1887  he  was  a 
member  of  Congress,  and  acted  frequently 
as  chairman  of  the  judiciary  committee  and 
of  the  committee  on  ways  and  means,  and 
took  an  active  part  in  the  Congressional 
debates  on  the  tariff.  His  oratory  was 
frequently  listened  to  in  the  house  on  many 
other  important  topics  and  themes  of  legis- 
lative import. 

Tuck'erman,  Henry  Theodore,  an  Amer- 
ican writer,  was  born  at  Boston,  April  20, 
1813.  He  spent  several  years  in  Italy  in  the 
study  of  art  and  literature.  His  works  ap- 
peared mostly  as  contributions  to  periodicals. 
They  include  The  Italian  Sketchbook ;  Sicily; 
Thoughts  on  the  Poets,  translated  into  Ger- 
man; Artist-Life  or  Sketches  of  American 
Painters,  Book  of  American  Artists;  poems; 
and  essays.  He  died  at  New  York,  where 
he  had  resided  for  many  years,  on  Dec.  17, 
1871. 

Tucson  (tu-sSn'),  Ariz.,  the  largest  city 
in  the  territory,  is  about  60  miles  north  of 
Mexico.  It  is  2, 520 feet  above  the  sea,  in  the 
valley  of  the  Santa  Cruz.  The  old  part  of 
the  town  looks  like  a  Mexican  city,  with 

Elazas,  narrow  streets  and  adobe  houses, 
ut  the  newer  parts  are  American.  The 
climate,  mild  in  winter,  is  very  hot  in  sum- 
mer, and  the  yearly  rainfall  is  only  seven 
inches.  The  church  of  St.  Xavier,  built  more 
than  100  years  ago  by  Roman  Catholic 
missionaries,  is  nearthe  city,  and  the  univer- 
sity of  the  territory  is  here.  The  city  is  sup- 
plied with  gas  and  water,  and  has  a  large 
trade  with  Mexico  and  in  supplying  the  In- 
dian reservations.  Tucson  was  a  Mexican 
military  post,  and  came  into  the  possession 
of  the  United  States  by  the  Gadsden  pur- 
chase in  1853.  Population  13,193. 

Tu'dor,  the  name  of  one  of  the  royal  fam- 
ilies of  England,  reigning  from  1485  to  1603. 
The  family  came  from  Owen  Tudor,  at  one 
time  a  brewer  in  Anglesey,  who  fought  at 
Agincourt  and  so  pleased  Catherine,  widow 
of  Henry  V,  by  his  dancing  at  a  court  pageant 
that  she  married  him  privately.  The  queen 
took  refuge  in  a  convent  and  Tudor  was  sent 
to  prison  to  escape  the  popular  fury,  when 
their  marriage  became  known.  Tudor  es- 
caped, and  was  protected  by  Henry  VI,  the 
young  king.  The  oldest  son  of  this  marriage 


was  made  Ear!  of  Richmond,  and  married 
Margaret  Beaufort,  a  descendant  of  John 
of  Gaunt.  Their  son  became  Henry  VII  of 
England,  and  by  marrying  the  daughter  of 
Edward  IV  united  the  houses  of  York  and 
Lancaster  and  ended  the  Wars  of  the  Roses 
(i455-85)-  There  were  five  Tudor  sover- 
eigns: Henry  VII,  Henry  VIII,  Edward 
VI,  Mary  and  Elizabeth.  Consult  Early 
Tudors  by  Moberly  and  History  of  England 
(1529-88)  by  Froude. 

Tufts  College,  a  college  formerly  con- 
trolled by  the  Universalist  denomination,  but 
now  undenominational,  is  located  at  Medford, 
Mass.,  near  Boston.  It  comprises  colleges 
of  letters,  divinity;  medical,  dental,  and  engi- 
neering schools  and  Jackson  College  for  Women. 
It  has  262  instructors  and  1,241  students. 

Tuileries  (twe'k-riz),  Palace  of  the,  a 
famous  domicile  of  French  royalty,  now  de- 
stroyed, in  Paris,  on  the  right  bank  of  the 
Seine  and  adjoining  the  Louvre.  The  site 
originally  was  a  tile-field,  whence  the  origin 
of  the  name  (the  word  signifying  a  tile-kiln) . 
The  palace  was  commenced  in  1654  as  a 
residence  for  Catherine  de  Medici,  and  was 
enlarged  by  Henry  IV  and  by  Louis  XIV, 
the  attached  grounds  being  converted  into 
ornamental  gardens.  When  the  palace  of 
Versailles  was  erected,  the  Tuileries  ceased 
to  some  extent  to  be  used  by  the  French 
kings.  In  the  Revolution  it  was  stormed 
and  sacked  by  the  frenzied  Parisian  mob 
(1792),  and  for  a  time  became  the  seat  of 
the  national  convention  which  governed 
France  after  abolishing  monarchy.  The 
Tuileries  were  also  attacked  and  taken  in  the 
insurrections  of  1830  and  1848,  and  during 
the  Commune  (1871)  the  buildings  were 
burned,  the  ruins  not  being  removed  till  12 
years  later.  Nothing  of  the  palace  remains 
except  the  pavilions  which  flanked  it.  In 
their  restored  order  they  terminate  the  two 
galleries  or  extended  arms  of  the  Louvre 

Tu'la,  a  city  in  Russia,  on  Upa  River,  no 
miles  south  of  Moscow.  It  has  a  large  can- 
non-factory and  manufactory  of  arms, 
founded  by  Peter  the  Great,  and  nearly  800 
other  factories  which  supply  the  Russian 
army  with  arms.  Cutlery,  locks,  tea-urns 
and  bells  are  made  in  large  quantities,  and 
the  preparation  of  bristles  for  market  is  a 
large  industry.  Population  114,733. 

Tu'lijj,  species  of  Tulipa,  a  genus  of  the 
lily  family,  and  native  to  Central  Asia.  They 
are  extensively  cultivated  for  their  beautiful 
flowers,  and  over  1,000  garden- varieties 
have  been  catalogued.  Haarlem  in  Holland 
is  the  chief  source  for  tulip  bulbs.  In  the 
1 7th  century  the  cultivation  of  tulips  be- 
came a  mania  in  Holland,  and  enormous 
prices  were  often  paid  for  single  bulbs  of 
some  rare  variety. 

Tulip-Tree,  the  well-known  Liriodendron 
Tuliptfera,  a  member  of  the  magnolia  fam- 
ily, and  most  commonly  but  wrongly  known 


TULLOCH 


1950 


TUNIS 


as  poplar.  It  is  one  of  the  most  magnificent 
forest-trees  of  the  United  States,  with  a 
noble  shaft,  great  crown,  broad  and  lobed 
leaves  and  tulip-like  flowers.  It  is  the 
source  of  the  so-called  poplar-lumber  of 
commerce;  from  the  color  of  its  wood  it  is 
called  whitewood;  and  in  some  localities  it 
goes  by  the  name  of  yellow  poplar.  The 
tree  sometimes  reaches  a  height  of  190 
feet,  the  ordinary  height  being  70  to  loo 
feet.  It  is  rare  in  New  England  and  west 
of  the  Mississippi  River,  but  is  found  as 
far  south  as  Alabama  and  Georgia.  It 
grows  rapidly  and  is  hardy.  Always  attrac- 
tive, in  its  time  of  bloom  it  is  of  much 
charm,  bearing  a  wealth  of  erect,  cup- 
shaped,  yellow-green  blossoms. 

Tulloch  (tul'Wk),  John,  D.D.,  a  Scottish 
theologian  and  author,  principal  of  St. 
Andrews  University,  was  born  in  Perth- 
shire, June  i,  1823,  and  died  at  Torquay, 
Devon,  Feb.  13,  1886.  He  was  educated  at 
Edinburgh  and  in  Germany,  and  was  one 
of  the  leaders  of  liberal  thought  in  theology 
in  his  time.  His  writings  embrace  a  Burnett 
prize-essay  entitled  Theism  the  Witness  of 
jR.ea.son  and  Nature  to  an  All-Wise  and 
Beneficent  Creator;  Leaders  of  the  Reforma- 
tion; English  Puritanism  and  its  Leaders; 
Rational  Theology  and  Christian  Philosophy 
in  England  in  the  rfth  Century;  The  Christ 
of  the  Gospels  and  the  Christ  of  Modern 
Criticism;  Modern  Theories  in  Philosophy 
and  Religion;  Movements  in  Religious 
Thought  in  Britain  in  the  joth  Century; 
volumes  of  sermonst  and  an  inspiring  book 
for  young  people,  entitled  Beginning  Life. 
He  visited  the  United  States  in  1874.  See 
Memoirs  by  Mrs.  Oliphant. 

Tul'sa,  Okla.,  county-seat|of  Tulsa  County, 
is  in  a  fine  agricultural  section,  which  also 
is  a  coal,  oil  and  gas  belt.  Shale,  fire-clay, 
limestone  and  sandstone  are  in  the  vicinity. 
The  city  has  excellent  public  schools,  with 
free  kindergartens,  a  business  college 
and  the  Presbyterian  State  University.  It 
is  a  city  of  good  homes  and  churches. 
Tulsa  has  an  excellent  sewerage-system 
and  the  service  of  five  railroads.  Popula- 
tion 18,182. 

Tum'bleweed,  the  popular  name  of  various 
annual  plants  which  have  a  bushy,  branch- 
ing habit  and  become  more  or  less  globular 
in  outline  by  the  curving  of  the  branches. 
Being  shallow-rooted,  in  light  soil  they  are 
caught  by  the  wind  and  tumbled  along, 
sometimes  being  carried  for  many  miles  and 
scattering  their  seeds  by  the  way.  They 
belong  to  the  prairies  and 'great  plains  of 
this  and  other  countries.  One  of  the  most 
common  of  the  tumbleweeds  has  recently 
been  imported  into  this  country  under  the 
misleading  name  of  Russian  thistle.  It  is 
not  a  thistle,  but  a  prickly  member  of  the 
goosefoot  family  (Salsola  kali  tragus).  It 
first  appeared  on  the  plains  of  Dakota,  and 
has  spread  extensively. 


Tu'nicates,  an  interesting  group  of  marine 
animals,  surrounded  by  a  tunic  from  which 
their  name  is  derived.  They  embrace  ani- 
mals called  sea-squirts  on  account  of  their 
ejecting  little  jets  of  water  from  their 
terminal  openings  when  irritated.  They 
formerly  were  classified  with  worms  or  be- 
tween the  worms  and  the  mollusks.  In 
1866,  however,  Kovalevsky,  by  observing 
their  development,  showed  that  in  early 
stages  they  come  near  the  structure  of  tad- 
pole or  of  frog.  Moreover,  the  steps  in 
their  development  were  shown  to  agree 
fully  with  those  of  the  lowest  recognized 
vertebrate,  Amphioxus.  The  adult  animals 
are  fixed  or  sessile.  The  larvae  are  free- 
swimming  and,  in  some  particulars,  on  a 
higher  plane  than  the  adults.  They,  for 
example,  have  a  gristly  rod  or  notochord 
in  the  back  of  the  body  and,  above  this,  a 
nerve-cord  in  the  same  position  as  in 
vertebrated  animals.  They  also  possess 
gill-clefts.  The  notochord  and  dorsal  nerve- 
cord  disappear  in  the  adult,  but  their 
presence  in  the  larva  makes  it  necessary  to 
advance  the  tunicates  into  the  vertebrated 
group,  and  it  is  now  recognized  that  the 
possession  of  a  notochord,  a  dorsal  nerve- 
cord  and  gill-clefts  marks  the  vertebrated 
animals  and  distinguishes  them  from  all 
others.  The  work  of  Kovalevsky  was  epoch- 
making,  because  it  broke  down  the  sup- 
posed barrier  between  vertebrates  and  in- 
vertebrates, and  opened  the  way  for  con- 
sidering their  affinities  in  an  unbiased  spirit. 
The  tunicates  are  ovoid  or  barrel-shaped 
animals  attached  at  one  end  to  stones, 
weeds  or  other  objects.  The  free  end  has 
two  openings  through  one  of  which  water 
enters  and,  after  circulating  through  the 
gills,  passes  out  of  the  other.  They  afford 
an  illustration  of  degeneration  in  develop- 
ment. When  free-swimming  in  their  youth, 
they  are  on  a  higher  level  but  soon  be- 
come attached  and,  losing  some  of  their 
organs,  undergo  retrograde  development. 
See  VERTEBRATES. 

Tu'nis,  once  an  independent  state  in 
what  was  called  Barbary  (q.  v.),  is  a  French 
protectorate  in  Africa.  It  is  bounded  on 
the  north  and  east  by  the  Mediterranean, 
on  the  south  by  Tripoli  and  the  Sahara  and 
on  the  west  by  Algeria.  It  is  440  miles 
long  from  north  to  south  and  115  wide, 
covering  64,600  square  miles,  Missouri  or 
Washington  (state)  being  only  about  5,000 
miles  larger,  and  has  a  population  of  1,900,- 
ooo  or  less  than  that  of  Chicago.  The 
coast  is  irregular,  and  there  is  only  one 
river,  but  there  are  many  salt-marshes. 
Capes  Blanco  and  Bon  on  the  northern 
coast  are  Africa's  farthest  north.  The  north- 
west is  mountainous,  some  peaks  rising 
5,000  feet,  the  south  a  steppe.  The  coun- 
try is  fertile,  the  mountains  being  covered 
with  great  forests  of  oak  and  barley,  figs, 
maize,  olives,  oranges  and  wheat  being 
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produced  abundantly.  The  olives  are  spe- 
cially cultivated  for  their  oil,  and  the  wheat 
is  exported  in  great  quantities.  Great 
herds  of  cattle  graze  on  the  plains,  the 
horses  and  dromedaries  are  celebrated,  and 
the  sheep  are  famous  for  their  wool.  Copper, 
iron,  lead,  mercury,  niter,  phosphates,  salt 
and  silver  are  found,  the  production  of 
phosphates  being  so  large  that  a  railway 
was  built  to  transport  it.  There  also  are 
fine  mineral  springs  and  considerable  fish- 
eries. Trade  is  mainly  with  the  interior, 
which  sends  gold,  gums,  ivory  and  ostrich- 
feathers  for  European  countries.  The  peo- 
ple are  Arabs  mainly,  but  the  population 
is  of  the  most  mixed  character,  containing 
traces  of  the  ancient  Numidian,  Phoenician 
and  Roman  elements.  There  are  128,895 
Europeans,  Italians  numbering  81,156, 
Frenchmen  34,610,  while  the  native  Jews 
total  60,000.  The  French  army  of  occu- 
pancy numbers  20,362.  The  prevailing 
religion  is  Mohammedanism,  and  the  rev- 
enue from  Mohammedan  property  is  applied 
to  religious,  educational  and  charitable 
purposes.  The  Christians  include  35,000 
Roman  Catholics,  with  English  and  French 
Protestants  and  the  native  converts  of  their 
missions. 

Under  the  Romans  Tunis  was  about  the 
same  region  as  Carthage.  It  was  con- 
quered by  the  Vandals  in  the  fifth,  the 
Byzantines  in  the  sixth  and  the  Arabs  in 
the  seventh  century.  Louis  IX  of  France 
(St.  Louis)  invaded  it  in  1270,  Charles  V 
of  the  Empire  in  1525.  Turki  of  Crete 
made  himself  master  of  the  land  in  1575, 
acknowledging,  however,  the  suzerainty  of 
the  Turkish  sultan  at  Constantinople.  His 
descendants  have  occupied  the  throne 
since  1691,  paying  tribute  to  Turkey  till 
1871.  Tunis  was  a  nest  of  pirates  down 
to  1816.  France  invaded  the  country  in 
1 88 1,  and  forced  the  reigning  prince,  called 
a  bey,  to  put  himself  under  French  protec- 
tion. Government  is  administered  by  the 
French  foreign  office  through  a  resident- 
general  and  his  cabinet  of  nine  ministers,  two 
of  these  being  Arabs.  The  governors  of  the 
13  districts  into  which  the  land  is  divided 
are  French,  their  subordinates  Arabs. 
The  French  have  suppressed  the  slave- 
trade,  lifted  burdensome  taxes,  established 
courts  and  provided  municipal  government 
for  the  capital.  A  department  of  arts  and 
antiquities  has  been  established,  and  a 
national  museum  formed.  There  are  about 
200  French  and  1,500  Mohammedan  schools, 
beside  many  private  schools  and  a  Muslim 
university.  The  French  schools  teach 
nearly  25,000  pupils.  There  are  704  miles 
of  railroad,  all  in  French  hands,  and  $15,- 
000,000  are  being  spent  on  building  356 
miles  more  and  on  colonization.  There  also 
are  1,750  miles  of  good  highroads,  2,250  of 
telegraph  and  300  of  telephone,  and  about 
375  postoffices.  The  principal  commercial 


ports  are  Tunis-Goletta,  Susa  and  Sfax. 
The  chief  exports  after  wheat  are  barley 
and  oats,  cattle  and  sheep,  hides,  olive-oil, 
phosphates,  zinc,  lead  and  woolens.  The 
main  imports  consist  of  ironwares,  wheat, 
flour,  barley,  machinery,  oats,  sugar,  coal, 
woolens,  tobacco  and  coffee. 

Tunis,  the  capital  of  the  protectorate  of 
Tunis,  is  near  the  mouth  of  the  Mejirdah, 
about  ten  miles  from  the  ruins  of  Carthage. 
It  has  a  wall  five  miles  around  and  a  strong 
castle.  The  streets  are  narrow  and  dirty, 
and  the  houses  of  one  story,  with  no  win- 
dows on  the  outside.  The  bey's  palace  and 
some  of  the  mosques  are  fine  buildings,  and 
the  bazars  are  attractive.  There  are  a 
Muslim  university  in  the  Great  Mosque,  a 
Roman  Catholic  cathedral,  a  Greek  church, 
an  Italian  theater  and  large  barracks.  A 
national  museum  has  been  founded  near 
Tunis,  the  Franco-Tunisian  government 
having  formed  a  department  of  Tunisian 
arts  and  antiquities.  By  means  of  a  canal, 
opened  in  1893,  Tunis  is  accessible  to  oceanic 
commerce.  It  also  has  railroad  connection 
with  Algiers.  The  manufactures  are  of 
silk,  wool,  leather,  soap,  wax  and  olive-oil. 
Population  177,500,  of  whom  100,000  are 
Moslems  and  50,000  Jews. 

Tun'nel,  an  underground  passage  dug  out 
without  removing  the  earth  above  it.  Tun- 
nels are  dug  under  bodies  of  water,  and 
through  mountains  when  the  passage  over 
or  around  would  be  less  economical  or  less 
convenient.  They  may  also  be  made  under 
roads  and  streets  for  convenience  of  passage. 
The  digging  or  boring  of  tunnels  presents 
many  different  problems,  depending  on  the 
character  of  the  soil.  In  a  mountainous 
country  the  operation  usually  involves  drill- 
ing and  blasting  rock.  Water  is  nearly 
always  met  with,  particularly  under  rivers 
and  lakes,  and  the  methods  of  the  pneu- 
matic caisson  have  to  be  used.  Most  tun- 
nels have  to  be  lined  with  timber  or  masonry 
arches,  to  keep  the  roof  and  sides  from 
caving  in,  and  a  common  method  is  to 
carry  forward  with  the  digging  a  steel  tube 
as  lining  for  the  excavation.  The  cost  of 
tunneling  has  decreased  greatly  within  a 
few  years,  owing  to  the  introduction  of 
special  machinery  for  drilling  and  excavat- 
ing. The  number  of  large  tunnels  is  now 
so  great  that  it  is  impossible  even  to  list 
them.  The  most  notable  ones  in  Europe 
are  the  Mt.  Cenis,  eight  miles  long,  costing 
$15,000,000;  the  St  Gothard,  nine  miles 
long,  cost  $12,000,000;  and  the  Simplon 
tunnel,  12.3  miles  long,  cost  $14,000,000. 
The  Hoosac  tunnel,  on  the  railroad  from 
Boston,  Mass.,  to  Troy,  New  York,  is  4$ 
miles  long.  It  was  1 7  years  in  construction, 
and  cost  $11,000,000.  Other  notable  Amer- 
ican tunnels  are  the  Grand  Trunk  railroad 
tunnel  at  Port  Huron,  Mich.,  under  St. 
Clair  River;  the  Chicago  water-supply  tun- 
nel, four  miles  out  under  Lake  Michigan; 
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the  Sutro  tunnel  at  the  Cpmstock  mines, 
Nevada.  The  Hudson  River  tunnel  to 
connect  Jersey  City  and  New  York  City  is 
now  being  constructed  by  the  Pennsylvania 
Co.  to  give  its  road  access  to  New  York 
City  and  Long  Island.  The  «ntire  work  of 
construction  is  nearing  completion  and 
trains  will  run  under  the  river  on  all  lines 
in  1909.  The  tube  between  Hoboken  and 
Christopher  Street,  New  York  City,  already 
is  open.  It  is  conservatively  estimated  that 
77,000,000  passengers  annually  will  travel 
through  all  four  tubes  of  the  Hudson  tun- 
nel system.  It  continues  through  a  sub- 
way across  the  city  and  connects  with  one 
of  the  three  tunnels  under  East  River,  a 
second  connecting  the  street-car  system  of 
New  York  City  with  that  of  Long  Island 
City  and  the  third  being  the  Brooklyn  ex- 
tension of  the  New  York  subway  on  from 
the  Battery.  (See  NEW  YORK  CITY).  The 
subway  itself  is  21  miles  long,  the  greatest 
municipal  undertaking  of  modern  times, 
and  is  estimated  to  have  cost  $50,000,000. 
It  has  two  tracks  for  expresses  and  two 
for  local  trains.  In  Chicago  (q.  v.)  there 
is  a  subway  with  45  miles  of  track  in  opera- 
tion and  15  miles  of  extensions  projected. 
It,  however,  is  used  only  for  freight-dis- 
tribution in  the  business  district.  Among 
notable  recent  tunnels  are  those  bored  by 
the  Southern  Pacific  Railroad  at  Santa  Mar- 
garita, Cal.,  so  as  to  extend  their  railroad 
along  the  coast  from  San  Francisco  to  Los 
Angeles. 

Tun'ny,  a  fish  of  the  mackerel  family, 
found  in  the  Atlantic  Ocean,  and  especially 
in  the  Mediterranean  Sea.  It  is  a  very  large 
fish,  from  nine  to  20  feet  long,  sometimes 
weighing  1,000  pounds.  It  is  thicker  than 
the  mackerel,  dark  blue,  with  silvery  spots. 
The  European  variety  is  highly  esteemed 
for  food,  and  is  caught  in  nets  shaped  like 
a  funnel,  the  fish  entering  the  wide  mouth 
and  being  driven  to  the  narrow  end,  where 
they  are  killed  with  lances  and  harpoons. 
Near  Constantinople  it  appears  in  shoals  so 
crowded  that  they  are  often  taken  by  hand. 
The  best  tunny-fisheries  are  in  Spain,  Italy 
and  Sardinia.  The  American  tunny,  found 
on  the  Atlantic  coasts  from  New  York  to 
Nova  Scotia,  is  black  above  and  white  be- 
low, and  is  used  largely  for  oil,  one  fish 
sometimes  yielding  20  gallons. 

Tup'per,  Sir  Charles,  G.  C.  M.  G.,  Cana- 
dian statesman,  was  born  at  Amherst,  Nova 
Scotia,  July  2,  1821,  and  was  educated  at 
Edinburgh,  Scotland,  for  the  medical  pro- 
fession. From  1857  to  1860,  having  entered 
politics,  he  was  a  member  of  the  executive 
council  and  provincial  secretary  of  Nova 
Scotia,  and  from  1864  until  federation  he 
was  prime  minister.  He  was  a  strong  ad- 
vocate of  Canadian  federation,  and  in 
1870  joined  the  Dominion  cabinet,  in  which 
he  held  various  portfolios  and  was  one  of  the 
leaders -of  the  Conservative  party.  As  min- 


ister of  railways  and  canals,  he  advocated 
the  construction  of  the  Canadian  Pacific, 
for  a  time  was 
finance-minister,  was 
Canadian  representa- 
tive at  the  fisheries 
conference  at  Wash- 
ington, B.C.  (1887), 
and  in  1896  became 
prime  minister  of  the 
Canadian  Dominion. 
From  1883  to  1887  he 
had  been  high  com- 
missioner for  Canada 
in  England.  In  the 
general  election  of 
1896  his  administra- 

SIR  c  TUPPER  tion  was  defeated  on 
BR  the  Manitoba  school- 
bill.  Mr.  Tupper  was  knighted  in  1879, 
created  a  baronet  in  1888,  and  for  a  long  time 
was  leader  of  the  (Conservative)  opposition  in 
the  Dominion  house  of  commons.  He  died 
Oct.  30,  1915.  His  son,  Sir  C.  Hibbert  Tupper, 
born  in  1855,  was  minister  of  justice  and 
attorney-general  for  Canada,  1895-6.  He 
for  a  time  was  a  member  of  the  Canadian 
house  of  commons,  representing  Pictou, 
Nova  Scotia.  In  1892  he  was  created  a 
K.  C.  M.  G.  for  services  rendered  as  agent 
of  H.  B.  M.  at  the  Paris  Tribunal  of  Arbita- 
tion. 

Tupper,  Martin  Farquhar,  an  English 
author,  was  born  at  London,  July  17,  1810. 
He  was  a  graduate  of  Oxford,  and  was  ad- 
mitted to  the  bar.  In  1838  he  published 
Proverbial  Philosophy,  which  was  very  pop- 
ular with  the  people,  though  ridiculed  by 
the  critics,  and  has  passed  through  40  edi- 
tions. His  numerous  works  include  Crock  of 
Gold;  Hymns  for  All  Nations;  Stephen  Lang- 
ton;  and  Three  Hundred  Sonnets,  none  of 
which  at  all  equaled  his  first  work  in  popu- 
larity. He  died  on  Nov.  29,  1889. 

Tura'nians,  one  of  the  large  divisions  of 
the  human  race.  (Finno-Tartar  and  Ural- 
Altaic  are  other  names  for  it.)  It  includes 
the  Hungarians,  Bulgarians,  Lapps  and 
Finns,  with  other  tribes  in  Europe;  the 
Samoyeds,  living  in  the  northern  part  of 
Asia;  the  Turks  or  Tartars,  forming  the 
largest  division;  the  Mongols,  divided  into 
eastern  Mongols  and  Buriats;  and  the  Man- 
chus,  the  principal  race  of  the  Tungusian 
branch,  the  present  ruling  people  in  China. 
Of  these  various  tribes,  those  living  in 
Europe  are  the  most  advanced  in  languages 
and  customs,  and  those  in  northern  Asia  are 
the  lowest  of  the  race.  The  name  usually 
given  to  those  related  tribes  is  taken  from 
the  Persians,  who,  calling  their  own  country 
Iran,  named  the  countries  nortk  of  it  Turan. 
They  sometimes  are  called  Mongolian, 
Scythian  or  Tartaric  races.  The  Turanian 
languages  do  not  present  the  same  unmis- 
takable family  likeness  as  the  Aryan  and 
Semitic  groups,  and  scholars  differ  in  re- 
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gard  to  them,  some  including  the  Dravidian 
dialects  of  southern  India  and  others  con- 
sidering the  Mongol  and  Manchu  dialects 
to  be  distinct  languages.  The  Finnic  branch 
of  languages  is  superior  to  the  others,  having 
some  national  literature,  as  the  legendary 
and  popular  songs  of  the  Finns  and  Hun- 
garians. Consult  Miiller's  Science  of  Lan- 
guages or  Peile's  Philology.  See  AUSTRIA- 
HUNGARY,  FINLAND  and  LITERATURE. 

Tur'bine,  a  form  of  steam-engine  in  which 
the  rotation  is  produced  by  the  impact  of  a 
jet  of  escaping  steam  on  the  blades  of  a 
wheel.  There  are  two  forms  of  the  turbine 
in  use :  the  Parsons  and  the  De  Laval.  In  the 
Parsons  turbine  the  steam  from  the  boiler 
strikes  the  blades  of  a  series  of  turbines 
fixed  on  one  shaft,  and  finally  escapes  into 
a  condenser  or  into  the  atmosphere  at  a 
low  pressure.  In  the  De  Laval  turbine  the 
jet  of  high-pressure  steam  strikes  a  series 
of  steel-buckets  on  a  wheel  similar  to  a  Pel- 
ton  water-wheel.  The  speed  of  turbines  is 
very  high.  That  of  a  1 50  H.  P.  Parsons  tur- 
bine is  4,800  revolutions  per  minute,  while 
that  of  a  50  H.  P.  De  Laval  machine  has 
the  enormous  speed  of  15,000  revolutions 
per  minute.  These  very  high  speeds  re- 
quire special  reducing-gearing  before  use 
for  most  machinery.  The  Parsons  turbine 
was  first  successfully  used  directly  on  dyna- 
mos and  also  on  the  shafts  of  the  propeller 
of  an  experimental  steamer,  the  Turtnna. 
This  was  then  the  fastest  boat  in  the  world, 
having  made  34 J  knots  per  hour.  It  is  too 
feet  long,  and  has  three  turbines  of  a  total 
H.  P.  of  2,000.  Tests  of  turbines  have 
shown  a  remarkably  low  consumption  of 
steam  per  H.  P.,  that  of  small  turbines 
rivaling  that  of  the  best,  large,  compound 
steam-engines.  For  steamships  a  great 
advantage  claimed,  in  addition  to  economy, 
is  that  of  the  small  size  and  weight  of  the 
turbines.  Mechanically  the  turbine  has  the 
great  advantage  over  the  piston  steam- 
engine  in  that  no  mechanism  is  needed  to 
change  a  backward  and  forward  straight- 
line  motion  into  rotary  motion.  Much  is 
being  done  to  develop  the  turbine,  but 
practically  there  are  only  two  ways  of  in- 
creasing its  efficiency.  One  is  to  improve 
Uie  machine;  the  other  is  to  improve  the 
nanagement  of  the  working  fluid.  _  In  gen- 
eral, the  larger  the  marine  turbine,  the 
simpler  the  construction,  the  higher  the 
steam's  efficiency  and  the  lower  the  rate 
of  rotation.  In  1899  turbines  35  and  50 
inches  in  diameter  were  used  in  The  Viper, 
a  torpedo-boat  destroyer;  and  though  this 
is  only  210  feet  long  and  of  375  tons  dis- 
placement, the  turbines  developed  11,000 
horse-power  and  over  43  miles  an  hour. 
No  vibration  was  produced,  the  engine- 
room  being  so  quiet  that  it  was  difficult 
to  realize  the  presence  of  the  engines.  In 
/9oi  the  turbine  was  applied  to  passenger 
steamships  and  the  steamer  (of  1,429 


tons)  averaged  18$  knots  an  hour.  The 
success  was  so  pronounced  that  the  Cunard 
Company  at  once  built  The  Lusitania  and 
The  Mauretania  (see  STEAMSHIPS)  and 
equipped  each  with  quadruple-screw  tur- 
bines. _The  commercial  practicability  of 
the  turbine  has  been  demonstrated. 

Tur'bot,  one  of  the  flatfishes  found  in 
almost  all  European  seas.  It  ranges  from 
the  Mediterranean  to  the  coast  of  Scandi- 
navia. It  is  highly  esteemed  as  food,  being 
the  best  of  all  the  flatfishes  in  that  regard. 
It  is  a  large  fish,  sometimes  reaching  a 
weight  of  70  pounds,  but  that  weight  is 
very  exceptional.  It  feeds  on  crabs,  small 
fishes,  sea-urchins  and  fish-eggs.  The  true 
turbot  does  not  occur  on  the  American 
coast.  An  entirely  different  flatfish,  of 
smaller  size,  is  incorrectly  called  turbot  in 
the  United  States.  See  FLATFISH. 

Turenne  (tu're'n'),  Henri  de  la  Tour 
D'Auvergne,  Viscount  de,  a  great  French 
soldier,  was  born  at  Sedan  on  Sept. 
ii,  1611.  He  was  sent  to  Holland  to  study 
the  art  of  war  under  an  uncle  of  his,  the 
celebrated  Maurice  of  Nassau.  He  joined 
the  French  army,  serving  in  Germany, 
where  he  relieved  Mainz,  besieged  by  the 
emperor's  army.  He  then  was  attached  to 
the  Swedish  army  under  Bernhard  of  Saxe- 
Weimar,  where  he  captured  several  towns, 
and  later  defeated  the  Austrians  and 
Spaniards  at  Casale  and  took  Turin.  After 
his  conquest  of  Roussillon  in  1642,  he  was 
made  a  marshal  of  France  and  given  chief 
command  on  the  Rhine,  when  he  defeated 
the  Bavarians  at  Rottwell,  but  was  himself 
defeated  at  Marienthal.  With  Cond6  he 
avenged  this  defeat  at  NOrdlingen.  Turenne 
finished  the  war  by  conquering  the  elec- 
torate of  Treves  and  (with  the  help  of  the 
Swedes)  Bavaria,  and  conducted  a  success- 
ful campaign  in  Flanders.  In  the  civil  wars 
in  France  Conde"  and  Turenne,  the  two 
greatest  generals  of  the  period,  were  on 
opposite  sides,  and  Turenne  with  inferior 
forces  was  uniformly  victorious,  finally 
driving  Cond^  from  France.  He  then  con- 
quered much  of  the  Spanish  Netherlands. 
Louis  XIV  made  him  marshal-general  of 
France,  and  only  his  Protestantism  pre- 
vented his  being  appointed  constable. 
Bossuet's  celebrated  tevposition  of  Chris- 
tian Doctrine  was  written  at  the  king's  sug- 
gestion to  effect  the  conversion  of  Turenne 
to  Roman  Catholicism,  and  aided  by  the 
king's  solicitations  was  successful.  In  the 
campaign  in  Holland  in  1672  he  compelled 
the  Elector  of  Brandenburg  to  beg  for  peace. 
His  last  campaign  is  disfigured  by  the  de- 
vastation of  the  Palatinate,  where  he  burned 
30  towns.  His  desire  to  retire  could  not 
be  gratified,  as  he  was  the  only  general  that 
could  successfully  oppose  Montecuculi,  the 
great  Austrian  general,  and  for  nearly  half 
a  year  their  strategy  was  the  admiration  of 
Europe.  Having  forced  his  antagonist  to 
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a  battle  at  Sasbach,  Turenne  was  viewing 
the  preparations  for  the  attack,  when  he 
was  killed  by  a  stray  ball  on  July  27,  1675. 
He  was  buried  by  order  of  the  king  at  St. 
Denis,  the  place  of  the  royal  sepulchers. 
His  monument  was  injured  during  the 
Revolution,  but  was  finally  placed  beside 
that  of  Napoleon  in  the  Hotel  des  Invalides, 
in  Paris.  See  Life  by  Cockayne. 

Turgenev  or  Turgenieff  (td~6r-ge'nyef)t 
Ivan,  a  Russian  writer,  was  born  at  Orel  on 
Oct.  28  (  =  Nov.  9),  1818.  After  studying  at 
Moscow,  St.  Petersburg  and  Berlin,  he  ob- 
tained a  position  in  the  department  of  the 
interior  at  St.  Petersburg.  On  account  of 
his  liberal  ideas  he  was  banished  for  a  period, 
but  was  finally  allowed  to  return  to  Russia. 
His  home,  however,  for  the  most  part  was 
at  Paris  and  at  Baden.  Many  of  his  works 
were  written  in  French,  and  have  been  trans- 
lated into  English  and  German.  Among 
his  best  known  novels  are  Fathers  and  Sons, 
Liza,  Smoke,  Dimitri  Rudin,  Journal  of  a 
Useless  Man  and  Virgin  Soil.  He  died  on 
Sept.  3,  1883. 

Tur'gor  (in  plants),  the  state  of  a  cell 
when  its  wall  is  stretched  by  pressure  of  the 
water  within  it.  Every  active  cell  is  nor- 
mally turgid  if  adequately  supplied  with 
water,  because  the  absorption  of  water  by 
the  protoplasm  goes  on  until  the  elastic  re- 
sistance of  the  wall  balances  the  force 
(osmotic  pressure)  which  determines  the 
entrance  of  the  water.  The  turgor  varies 
from  time  to  time  and  in  different  plants, 
but  ordinarily  equals  three  to  six  atmos- 
pheres, and  in  special  conditions  may  rise 
much  higher. 

Turgot  (fur* go'),  Anne  Robert  Jacques, 
a  French  statesman,  was  born  at  Paris,  May 
10,  1727.  He  was  educated  for  the  church, 
and  was  prior  of  the  Sorbonne  in  1749.  In 
1752  he  studied  law  and  became  councilor 
in  Parliament.  He  was  given  charge  of  the 
province  of  Limousin  in  1761,  where  he  in- 
troduced many  reforms,  as  abolishing  the 
method  of  mending  the  roads  by  the  com- 
pulsory labor  of  the  poor.  He  introduced 
the  cultivation  of  the  potato  and  other 
means  of  subsistence  for  the  -oeople.  Under 
Louis  XVI  he  was  put  in  charge  of  the 
finances  of  the  country,  which  were  in  a 
terrible  state  of  disorder.  His  reforms  in- 
cluded free  trade  in  wheat  in  the  interior 
of  the  kingdom,  the  doing  away  with  the 
obligation  to  labor  for  the  state  and  substi- 
tuting a  single  tax  on  land  for  general  taxes. 
He  reduced  the  expenses  of  the  government, 
and  introduced  exactness  and  faithfulness 
into  the  service.  If  his  plans  had  been  re- 
ceived with  favor  by  the  nobility  and  states- 
men, France  might  have  been  spared  the 
horrors  of  the  Revolution.  But  the  com- 
bination against  him  was  so  strong  that 
the  king  yielded,  and  Turgot  retired  after 
20  months  of  service.  Among  his  writings 
are  Reflections  upon  the  Formation  and  Dis- 


tribution of  Riches  and  Usury.  In  writing 
on  the  American  war,  his  views  of  the  nature 
of  colonies  have  since  been  generally 
adopted.  His  Latin  inscription  for  the  por- 
trait of  Franklin  is  celebrated :  Eripuit  ccelo 
fulmen,  sceptrumque  tyrannis.  (He  snatched 
the  thunderbolt  from  heaven,  and  the 
scepter  from  tyrants.)  Turgot  died  at 
Paris,  March  20,  1781.  See  Life  by  Say. 

Turin  (tu'rtn)  or  Torino,  a  city  in  north- 
ern Italy,  once  the  capital  of  the  kingdom, 
is  75  miles  southwest  of  Milan  and  on  the 
Po.  It  is  one  of  the  handsomest  cities  in 
Europe,  famed  for  beautiful  squares,  fine 
bridges  and  pleasant  promenades.  Among 
the  squares  are  Piazza  San  Carlo,  with  a 
statue  of  Emmanuel  Philibert  of  Savoy; 
Piazza.  Vittorio  Emmanuele,  the  finest 
square  in  Europe;  and  Piazza  Castello,  in 
which  are  the  royal  palace,  with  its  fine 
library  and  armory,  the  old  palace  of  the 
dukes  of  Savoy,  the  military  academy  and 
the  theater.  There  are  a  fine,  five-arched 
bridge  across  the  Po,  begun  by  Napoleon 
with  money  obtained  from  the  offerings  at 
the  cathedral  and  finished  by  the  kings  of 
Sardinia,  and  a  beautiful  single-arched  one 
over  the  Dora.  The  cathedral,  built  in  the 
7th  century,  is  the  oldest  church,  and  that 
of  San  Filippo  the  handsomest.  The  uni- 
versity, founded  in  1404,  has  68  teachers, 
2,750  students  and  a  large  library,  includ- 
ing that  of  Cavour,  which  was  bequeathed 
to  it.  The  Academy  of  Science  has  the 
finest  Egyptian  museum  in  Europe.  The 
manufactures  are  woolen  and  silk  goods, 
jewelry,  paper,  pottery,  pianos  and  car- 
riages. Turin  was  settled  by  the  Taurini,  a 
Ligurian  tribe.  Hannibal  sacked  the  city 
after  crossing  the  Alps.  In  166  B.  C.  it  be- 
came a  Roman  colony,  and  on  the  fall  of 
the  empire  went  to  the  Lombards.  Charle- 
magne made  it  the  residence  of  the  duke 
of  Susa;  and  in  1032  it  became  the  posses- 
sion of  the  house  of  Savoy.  The  French 
held  it  for  60  years  from  1506  and  in  1640, 
and  in  1800  it  was  united  to  the  French 
empire.  In  1815  it  was  restored  to  Savoy, 
and  was  the  capital  of  Sardinia  until  1860 
and  of  Italy  until  1865.  Population  371,000. 

Turkestan  ( toor'kes-tdn' ),  (the  country 
of  the  Turks),  is  a  country  in  Central  Asia, 
lying  between  the  Russian  dominions  on  the 
north  and  Persia  and  Afghanistan  on  the 
south.  It  is  divided  into  western  and 
eastern  Turkestar.  by  the  table-land  of 
Pamir  (q.  v.),  called  the  Roof  of  the  World, 
which  is  about  15,000  feet  high.  Western 
Turkestan,  once  called  Independent  Tar- 
tary,  consists  of  the  great  plain  of  the  Cas- 
pian and  Aral  Seas  and  the  hilly  districts 
on  its  eastern  border,  formed  by  the  western 
branches  of  the  Hindu  Kush  Mountains. 
Eastern  Turkestan,  also  called  Chinese  Tar- 
tary,  includes  the  country  east  of  the  table- 
land, reaching  to  the  desert-plains  of  the 
Gobi.  The  Oxus,  Jaxartes  and  Zerafshan 
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flow  westward  from  the  Pamir  tableland, 
while  the  Yarkand  and  Kashgar  are  the 
most  important  rivers  flowing  eastward. 
The  higher  mountain-districts  give  fine  pas- 
turage in  summer  for  flocks,  and  the  upper 
valleys  and  plains  are  fertile  and  highly 
cultivated;  but  toward  the  Aral  and  Cas- 
pian Seas  there  are  large  regions  of  sandy 
and  trackless  wastes,  many  of  them  lower 
than  the  sea,  where  the  wells  are  salt  and 
both  salt  and  sulphur  are  found.  The  por- 
tion of  eastern  Turkestan  near  the  Pamir 
tableland  is  mountainous,  and  the  center 
is  a  great  plain,  with  fertile  belts  along  the 
streams,  but  most  of  the  country  is  a  desert, 
except  where  it  is  irrigated.  Gold,  silver, 
iron,  copper,  niter,  sulphur,  asbestos,  agate 
and  jasper  are  found ;  while  the  field-products 
are  cotton,  rice,  wheat,  hemp,  flax,  barley, 
corn,  tobacco  and  most  of  the  common 
fruits.  The  great  article  of  export  is  cattle. 
Manufactures  of  silk  and  cotton  goods, 
sabers  and  knives  exist.  In  western  Tur- 
kestan the  people  are  Turks  or  Tartars  and 
Tajiks  or  Aryans.  They  also  are  divided 
into  the  settled  population  and  the  nomad 
or  wandering  tribes.  The  religion  is  Moham- 
medanism. The  people  are  jealous  of  for- 
eigners, so  that  the  country  has  been  very 
difficult  of  access  by  Europeans.  The  in- 
habitants of  eastern  Turkestan  are  varied, 
the  Turanian  element  being  the  most  prom- 
inent. The  villages  are  a  collection  of 
walled  inclosures,  surrounding  houses  and 
gardens. 

Turkestan  has  had  an  important  part  in 
Asiatic  history.  Most  of  the  western  part 
belonged  to  the  Persian  empire,  and  many 
of  its  large  cities  were  built  by  the  Persians. 
It  went  with  Persia  into  the  hands  of  the 
Macedonians,  part  of  it  becoming  a  Greek 
province.  In  the  8th  century  the  Arabs 
had  possession,  and  it  was  finally  overrun 
by  the  Mongol  hordes  of  Genghis  Khan 
(q.  v.).  Under  Timur  (q.  v.}  it  was  the  cen- 
ter of  a  great  empire,  stretching  from  Mos- 
cow to  the  Ganges  and  from  the  Helles- 
pont to  China;  its  cities  were  adorned  by 
the  spoils  of  victory ;  and  colonies  of  learned 
men  and  skilled  artisans  were  brought  to 
the  country.  The  empire  split  into  frag- 
ments on  the  death  of  Timur 's  youngest  son, 
and  various  independent  states  were  formed 
out  of  what  now  is  Turkestan.  In  1792 
the  present  Uzbeg  dynasty  obtained  the 
throne.  The  later  history  of  Turkestan  is 
a  series  of  wars  between  Bokhara,  Khiva 
and  Khokan;  of  raids  of  the  Turkomans 
along  the  Persian  border;  and  of  the  pro- 
gress of  Russian  conquest  from  the  north 
and  west.  The  Pamir  tableland  separates 
the  acquisitions  of  Russia  and  England  in 
Asia,  and  both  countries  have  been  con- 
tending for  Turkestan,  but  so  far  Russia 
has  succeeded  in  obtaining  control  of  the 
larger  part  of  the  country,  thus  forming 
the  Russian  general  government  and  prov- 


inces of  Turkestan,  with  an  area  of  400,770 
square  miles  and  a  population  of  6,250.000. 
Its  capital  is  Tashkend  (q.  v.~).  Chinese 
or  Eastern  Turkestan  belongs  administra- 
tively to  Sin-Kiang,  the  area  being  550,340 
square  miles  and  the  population  1,200,000. 

Tur'key,  a  large  bird  related  to  the 
pheasants  and  originally  inhabiting  the  New 
World.  There  are  three  species  known : 
the  North  American,  the  Mexican  and  the 
Central  American  bird.  The  Mexican  tur- 
key was  domesticated  by  the  Indians  be- 
fore the  discovery  of  Mexico  by  the  Euro- 
pean, and  is  the  original  from  which  the 
domesticated  birds  are  descended.  It  was 
introduced  into  France  and  England  in  the 
1 6th  century,  and  is  imported  all  over  the 
world.  The  turkey  of  Central  America  ex- 
cels all  others  in  variety  and  splendor  of 
plumage,  which  combines  metallic  green, 
blue,  black,  yellow  and  red.  It  lives  in 
the  open  forest  and  the  open  country, 
rather  than  in  the  deep  forests,  like  the 
wild  turkey  of  North  America.  The  male 
has  no  tuft  on  the  neck.  The  common  wild 
turkey  of  North  America  ranges  from  south- 
ern Canada  to  Florida  and  Mexico,  but  has 
been  so  persistently  hunted  that  it  is  found 
only  in  remote  swamp  and  woodland  or 
mountain  region  far  from  haunts  of  man. 
It  is  about  four  feet  long,  being  the  largest 
game-bird ;  has  plumage  of  a  metallic  bronze ; 
the  bill  and  head  are  red,  the  head  and 
neck  bare;  from  the  center  of  the  breast 
of  the  male  hangs  a  beard-like  tuft.  The 
hen  is  a  devoted  mother,  but  her  young 
have  a  serious  struggle  for  existence,  snakes, 
hawks  and  other  enemies  disturbing  and 
destroying  them. 

Turkey=Buzzard,  a  bird  belonging  to  the 
group  of  the  New-World  vultures.  It 
abounds  in  the  warmer  parts  of  North  and 
South  America,  and  ranges  throughout  the 
United  States,  except  in  New  England. 
This  bird  is  about  27  to  30  inches  long. 
It  has  a  dark  plumage,  with  a  violet  and 
greenish  luster  on  the  upper  parts.  The 
bill  is  white,  and  the  head  and  upper  parts 
of  the  neck,  which  are  destitute  of  feathers, 
are  reddish.  It  feeds  on  carrion.  See 
BUZZARD  and  VULTURE. 

Turkey  up  to  the  Balkan  war  (q.  ».) 
consisted  of  those  countries  in  Europe,  Asia 
and  Africa  under  the  control  of  the  sultan, 
though  it  is  usually  limited  to  Turkey  in 
Europe  and  Turkey  in  Asia,  called  Turkey 
proper.  Including  all  subject  states,  it 
covered  i  ,565,000  square  miles  and  had  a  pop- 
ulation of  35,400,000.  Turkey  in  Europe  had 
been  reduced  to  a  territory  stretching  from  the 
Black  Sea  to  the  Adriatic,  from  the  JEgean 
Sea  and  Greece  on  the  south  to  the  Balkan 
Mountains  and  north  of  them  to  about  43° 
north  latitude,  covering  65,350  square  miles, 
with  a  population  of  6,130,200,  made  up 
mainly  of  Turks,  Greeks,  Bulgarians  and 
Albanians.  Turkey  in  Asia  covers  693,610 
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square  miles,  with  a  population  of  17,683,- 
500,  consisting  of  some  4,000,000  Arabs, 
besides  Turks,  Greeks,  Kurds,  Circassians, 
Armenians  and  Jews.  It  stretches  from  the 
Black  Sea  to  Arabia  and  the  Mediterranean 
and  from  the  ^Egean  to  Persia.  A  part  of 
Arabia,  Samos,  Tripoli  (including  Benghazi) 
and  Egypt  are  Turkish  dependencies. 

Surface.  Turkey  proper  has  a  great  ex- 
tent of  coast,  broken  by  bays,  gulfs  and 
islands,  with  many  fine  harbors.  The  Dead 
Sea  in  Palestine  and  Lake  Van  in  Armenia 
are  among  its  many  large  salt-lakes.  The 
Taurus  and  Anti-Taurus  ranges  and  the 
Syrian  mountains  are  among  its  principal 
ranges,  while  a  large  part  of  what  before 
the  Balkan  war  was  European  Turkey  is 
mountainous,  and  in  Asiatic  Turkey  ele- 
vated plains  abound. 

Climate.  The  winters  are  cold  in  the 
mountainous  districts,  but  warm  in  the 
sheltered  valleys,  and  the  summers  very 
hot,  especially  in  Syria  and  Asia  Minor. 
Very  little  rain  falls  from  April  to  Septem- 
ber, and  many  plains  need  irrigation  to  be 
cultivated.  The  highest  peaks  reach  the 
region  of  perpetual  snow. 

Resources.  The  minerals  are  copper,  lead, 
alum,  silver,  emery,  niter,  iron  and  coal, 
though  many  of  the  mineral  resources  are 
still  undeveloped.  In  European  Turkey  the 
rose  is  extensively  cultivated,  and  the  attar 
is  an  article  of  commerce.  The  trees  of 
Asiatic  Turkey  —  the  cedar,  Cyprus,  syca- 
more, mulberry,  olive,  fig,  citron,  orange 
and  pomegranate  —  differ  from  the  fir, 
pine,  almond,  walnut,  chestnut,  peach  and 
plum-trees  most  abundant  in  European 
Turkey.  There  are  250  species  of  birds  and 
many  wild  animals.  It  is  a  rich  country 
with  great  resources,  but  still  undeveloped. 

Government  and  Religion.  The  religion  of 
Turkey  is  Islam,  and  the  Koran  is  the  law. 
The  sultan  or  head  of  the  government  is 
looked  upon  as  the  successor  of  Mahomet; 
and  his  will  is  absolute,  so  far  as  it  is  not 
in  opposition  to  the  Koran  or  to  the  Mul- 
teka,  the  writings  of  Mahomet  and  his 
immediate  successors.  There  are  2,120 
mosques  in  the  empire,  of  which  379  are 
in  Constantinople  alone.  Four  wives  are 
allowed  by  the  Koran,  but  most  of  the 
people  are  too  poor  to  support  more  than 
one.  The  Christians  of  Turkey,  found  in 
the  Greek,  Armenian,  Protestant  and 
Roman  churches,  and  the  Jews  are  all 
tolerated  as  independent  sects  by  the  gov- 
ernment, though  often  bitterly  opposed  to 
each  other.  Turkey  is  governed  by  the 
sultan,  with  two  chief  officers  appointed  by 
him,  the  grand  vizier,  the  head  of  temporal 
affairs,  and  the  Sheik-ul-Islam,  the  head  of 
the  church.  There  is  a  council,  which  corre- 
sponds to  the  British  cabinet.  The  divisions 
of  the  country  are  called  vilayets  (govern- 
ments), sanjaks  (provinces)  and  kazas  (dis- 
tricts). The  present  sultan  is  Mehmed  V. 


ninth  of  the  house  of  Othman,  the  twenty- 
ninth  sultan  since  the  conquest  of  Con- 
stantinople (1453).  All  children  born  in 
the  royal  harem  are  considered  heirs  to  the 
throne,  whether  the  children  of  free  women 
or  of  slaves,  and  the  crown  passes  to  the 
male  descendants  of  Othman  according  to 
age.  The  standing  army  numbers  350,000 
men,  and  military  service  is  required  of  all 
able-bodied  Mohammedans,  while  all  others 
pay  an  exemption-tax.  The  navy  has  about 
50  vessels,  including  18  iron-clad  ships  of 
inferior  class. 

Education.  The  Koran  and  the  Multeka 
encourage  public  education,  so  that  public 
schools  have  long  been  established  in  most 
of  the  prominent  towns,  while  colleges  with 
public  libraries  are  attached  to  the  prin- 
cipal mosques.  At  Constantinople  are  the 
Great  National  school  (Greek),  founded  in 
1870,  a  university  founded  in  1900,  an  im- 
perial art-school,  law,  military  and  engineer- 
ing schools  and  a  naval  school  on  an  island 
in  the  Sea  of  Marmora.  The  Christian  com- 
munities have  good  institutions,  among 
them  Robert  College  at  Constantinople  and 
the  Syrian  Protestant  College  at  Beirut. 

History.  The  Ottoman  empire  is  the 
successor  of  the  Byzantine  empire  (q.  v.}, 
and  was  founded  by  Othman  or  Osman  who 
conquered  Nicaea  and  other  districts,  and 
succeeded  to  the  power  of  the  Seljuk  sul- 
tans. Adrianople  was  taken  in  1361  by 
his  grandson.  Mohammed  II  (q.  v.)  after 
a  siege  of  53  days  took  Constantinople  and 
ended  the  Byzantine  kingdom  on  May  29, 
1453.  Solyman  the  Magnificent  (q.  v.)  con- 
tinued the  conquests  of  his  predecessors  and 
brought  Turkey  to  .its  highest  military 
power.  During  his  son's  reign  the  Turks 
lost  the  battle  of  Lepanto.  Under  his 
successors  the  Turkish  power  was  reduced 
by  such  generals  as  Montecuculi,  Sobieski 
and  Prince  Eugene.  (See  JOHN  II  OF 
POLAND  and  EUGENE).  The  loss  of  the 
Crimea  and  the  regions  north  of  the  Black 
Sea,  the  conquest  of  Egypt  by  Bonaparte 
and  its  resulting  war  with  France  increased 
the  troubles  of  the  country.  The  revolt  of 
the  janizaries  ended  with  a  terrible  struggle 
and  massacre  in  1826.  At  Navarino,  Oct. 
20,  1827,  the  Turkish  fleet  was  destroyed, 
and  in  1829  Greece  became  independent. 
Between  1840  and  1867,  exclusive,  Egypt 
(q.  v.)  became  practically  independent.  In 
1840  Turkey  was  admitted  into  the  political 
system  of  European  states,  and  since  that 
time  her  power  has  been  strengthened  by 
the  alliance  of  other  nations,  as  by  Eng- 
land, France  and  Sardinia  in  1854  in  the 
Crimean  War  against  Russia  and  by  the 
French  and  English  in  the  conflicts  be- 
tween the  Druses  and  Maronites  at  Damas- 
cus and  in  the  Lebanon  (q.  v.).  In  1875 
Bosnia  (q.  v.)  and  Herzegovina  revolted 
against  Turkish  misrule,  and  a  year  later 
there  were  uprisings  in  Bulgaria  (q.  v,). 
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followed  by  horrible  massacres  of  men, 
women  and  children  by  Turkish  soldiers. 
These  atrocities  aroused  all  Europe.  On 
account  of  them  England  could  not  now 
befriend  Turkey,  and  Russia,  having  secured 
the  neutrality  of  Austria  by  giving  her  per- 
mission to  occupy  Bosnia  and  Herzegovina 
on  certain  conditions,  declared  war  against 
Turkey  in  1877.  After  a  bloody  contest 
Plevna,  the  Turkish  stronghold,  fell,  and 
the  Russo-Turkish  War  was  ended  by  the 
peace  of  1878.  This  changed  the  map  of 
European  Turkey  greatly,  Rumania,  Mon- 
tenegro and  Servia  becoming  independent. 
Bulgaria  north  of  the  Balkans  was  erected 
into  a  principality  under  Turkish  pro- 
tection. Southern  Bulgaria,  called  East 
Rumelia,  was  left  to  Turkey,  but  in  1885 
it  was  united  to  northern  Bulgaria,  while 
Bosnia  and  Herzegovina  came  under  Aus- 
trian control.  A  portion  of  Armenia,  in- 
cluding Batum,  was  taken  by  Russia. 
Beginning  with  1895,  the  Armenians  were 
subjected  to  the  most  terrible  oppression  by 
their  Turkish  masters,  who  feared  an  up- 
rising to  revive  the  ancient  Armenian 
monarchy  and  were  also  determined  to 
crush  the  Armenian  faith.  These  oppressive 
measures  were  resisted  by  their  victims, 
who  were  at  once  punished  by  torture  and 
death.  In  1895  and  1896  systematic  massa- 
cres of  the  Armenians  were  carried  out  by 
the  Turks,  in  which  over  2,500  villages  were 
obliterated,  about  21,000  people  murdered, 
and  thousands  left  starving  and  shelterless. 
It  is  believed  that  the  sultan  had  tacitly 
consented  to  the  extermination  of  his 
Armenian  subjects,  which  would  doubtless 
have  followed,  save  for  the  warning  inter- 
position of  the  European  powers,  compelled 
by  the  outraged  public  opinion  of  Christ- 
endom. In  1896-7  Crete  (q.  v.)  revolted, 
Greece  attacking  Turkey  but  being  defeated, 
and  Crete  gained  self-government,  though 
under  Turkish  control.  Macedonia  revolted 
in  1903,  but  was  unsuccessful  in  securing 
the  sorely  needed  reforms.  In  1908,  Austria 
annexed  Bosnia  and  Herzegovina,  Bulgaria 
proclaimed  absolute  independence,  and  Crete 
demanded  to  be  incorporated  politically  with 
Greece.  On  July  24,  1908,  the  sultan  was 
forced  by  Turkish  reformers  to  grant  a 
constitutional  government,  and  later  to 
abdicate  in  favor  of  his  brother,  who  was 
made  Mehmed  V.  Owing  to  disorders  in 
Tripoli  and  ill  treatment,  as  she  claimed, 
of  Italian  subjects,  Italy  declared  war  on 
Turkey  Sept.  u,  1911,  and,  as  part  of  the 
terms  of  peace  concluded  Oct.  18,  1912, 
practically  annexed  the  Tripolian  province 
of  Libya.  Then  came  the  Balkan  War 
(q.  v.)  which  drove  Turkey  out  of  Europe 
with  the  exception  of  Constantinople,  Adrian- 
ople  and  adjoining  territory. 

Turks,  a  race  of  people  belonging  to  the 
Turanian  family,  who  appeared  first  in  Asia 
among  the  Tartar  tribes.  In  the  6th  cen- 
tury around  Turkestan  grew  up  a  Turkish 


empire,  which  was  overthrown  by  another 
Turkish  tribe,  the  Uigurs,  the  first  Turks 
to  possess  a  written  language.  They  were 
driven  westward  by  the  Chinese,  with  whom 
they  had  been  contending  for  centuries,  and 
their  kingdom  in  Central  Asia  was  entirely 
overthrown  by  Genghis  Khan  (q.  v.).  But 
they  had  already  established  themselves  in 
the  west  of  Asia,  where  the  possessions  of 
the  Seljuks,  another  tribe  of  Turks,  reached 
from  Persia  to  India  between  the  loth  and 
1 2th  centuries.  The  Ottoman  empire  was 
founded  in  the  i4th  century  by  Othman, 
and  the  present  inhabiants  of  Turkey  are 
called  Osmanli  or  Ottoman  Turks.  The 
Turkomans  ("like  the  Turks")  are  the 
descendants  of  the  old  Seljuks,  and  are 
found  in  Turkestan.  The  Ottoman  Turks, 
found  in  the  Turkish  empire,  are  more  like 
Europeans  than  the  other  Turkish  tribes, 
which  have  the  broad  face,  high  cheek- 
bones and  yellow  skin  of  the  Mongolians. 
The  different  tribes  speak  nearly  the  same 
language,  and  usually  are  Mohammedans, 
though  the  Turks  on  the  borders  of  China 
are  Buddhists,  and  those  of  Siberia,  Greek 
Christians.  See  SELJUKS  and  TURANIANS. 

Turks  and  Cai'cos  Islands,  two  groups  of 
British  islands,  over  30  in  all,  southeast  of 
the  Bahamas  and  under  the  government  of 
Jamaica.  The  largest,  Grand  Caicos,  covers 
112  square  miles;  and  Grand  Turk,  14  miles 
square,  is  the  seat  of  government,  in  tele- 

graphic  communication  with  Jamaica  and 
ermuda,  and  has  1,883  inhabitants.  The 
only  important  industry  is  salt-raking, 
about  1,800,000  bushels  being  exported  an- 
nually. Sponge  and  fibre  industries  are 
also  carried  on.  Population  5,287. 

Tur'meric,  a  name  given  to  the  roots  of  a 
plant  of  the  ginger  family.  The  roots 
or  root-stocks  are  yellow,  marked  with 
wrinkles,  and  a  darker  yellow  or  reddish 
brown  inside,  and  when  chewed  make  a 
yellow  stain;  they  smell  like  ginger,  and 
have  a  somewhat  similar  taste.  They  are 
used  somewhat  in  dyeing,  in  coloring  var- 
nishes and  in  curry-powder  and  pickles. 
Paper  colored  by  turmeric  is  extensively 
used  by  chemists  as  a  test  for  alkalies  and 
for  boric  acid. 

Turn'er,  Rt.  Hon.  Sir  George,  P.  C.,  G. 
C.  M.  G.,  formerly  premier  and  treasurer  of 
Victoria  and  treasurer  in  the  Barton  (Aus- 
tralian commonwealth)  cabinet,  was  born 
at  Melbourne,  Victoria,  in  1851,  and  edu- 
cated at  Melbourne  University.  In  1887 
he  entered  politics.  He  has  held  office  in  a 
number  of  administrations,  including  the 
ministership  of  customs,  of  defense  and  of 
health,  and  has  been  solicitor-general.  He 
has  been  a  member  of  the  Australian  Na- 
tional Federation  Convention  and  chairman 
and  president  of  the  Federal  Council. 

Turner,  Joseph  Mallord  William,  an 
English  painter,  was  born  at  London  on 
April  23,  1775.  His  first  art- work  was 
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coloring  prints  for  an  engraver.  He  was 
indebted  to  a  Dr.  Monro  for  encouragement 
in  his  early  work  by  giving  him  the  oppor- 
tunity to  see  his  fine  collection  of  water- 
colors  and  by  buying  his  sketches.  He 
studied  at  the  Royal  Academy,  where  he 
exhibited  his  pictures,  and  in  1802  was 
elected  a  member,  being  already  recognized 
as  the  first  landscape-painter  of  his  time. 
His  style  was  afterward  changed  by  travel 
in  Europe,  and  in  the  last  few  years  of  his 
life,  as  some  physicians  believe,  by  a  change 
in  his  eyes,  which  cast  the  blue  mist  so 
characteristic  of  his  later  works.  He  con- 
tributed 259  pictures  to  the  Royal  Academy, 
and  over  19,000  drawings  and  sketches  were 
mounted  and  arranged  by  Ruskin.  His 
illustrations  of  the  poems  of  Rogers,  Byron, 
Scott  and  other  authors  are  well-known. 
Among  his  paintings  are  Dutch  Boats  in  a 
Gale,  Falls  of  the  Clyde,  Sun  Rising  through 
a  Mist,  The  Fighting  Temeraire,Bay  of  Bates 
and  Childe  Harold  or  Modern  Italy.  His 
most  famous  drawings  are  Rivers  of  France, 
Rivers  of  England,  Scenery  of  the  Southern 
Coast  etc.  They  were  carefully  prepared  by 
him  for  engraving,  and  all  his  pictures  were 
engraved  during  his  lifetime.  Ruskin  in 
Modern  Painters  did  much  to  raise  Turner 
to  the  high  position  he  holds  among  English 
painters.  He  was  very  eccentric,  traveling 
alone  and  hiding  himself  for  months  under 
an  assumed  name,  and  had  a  strong  passion 
for  money.  He  died  on  Dec.  19,  1851,  at 
Chelsea,  leaving  to  the  nation  his  collection 
of  pictures,  which  have  been  placed  in  the 
National  Gallery  of  London.  His  large 
fortune  was  left  to  found  a  home  for  needy 
artists,  but  some  defect  in  the  will  pre- 
vented the  carrying  put  of  his  wishes.  He 
was  buried  beside  Sir  Joshua  Reynolds  in 
St,  Paul's.  See  Life  by  Thprnbury;  Life  by 
Hamerton;  and  Modern  Painters  by  Ruskin. 

Turner,  Sharon,  an  English  historian, 
was  born  at  London,  Sept.  24,  1768.  He 
was  attorney  by  profession,  but  continued 
his  literary  studies,  and  published  a  His- 
tory of  the  Anglo-Saxons,  in  three  volumes. 
This  work  was  the  result  of  years  of  patient 
collection  of  materials  and  research,  and 
gave  its  author  a  permanent  place  in  Eng- 
lish literature.  His  other  works  are  a  His- 
tory of  England  from  the  Earliest  Period  to 
the  Death  of  Elizabeth  and  a  Sacred  History 
of  the  World  as  Displayed  in  the  Creation. 
He  died  at  London,  Feb.  13,  1847. 

Turn-Verein  (tobrn-fer-ine') ,  from  the  Ger- 
man turn  meaning  gymnastics  and  verein 
meaning  society,  is  a  German  society  for 
gymnastic  exercises,  instituted  in  1811  by 
Friedrich  Ludwig  Jahn,  known  as  Turn- 
vater  Jahn.  Jahn  realized  the  important 
influence  of  gymnastics  upon  health  and 
physical  fitness,  especially  in  the  training 
of  soldiers;  and,  being  a  soldier  himself  and 
inordinately  fired  with  the  spirit  of  war 
and  patriotism,  he  conceived  the  idea  of 


forming  a  society  which  should  prepare 
German  youth  physically  for  excellent 
citizenship.  In  181 1  a  sand-field  was  secured 
near  Berlin,  the  edge  of  what  now  is  the 
great  exercising-ground  of  the  Berlin  garri- 
son. Here  began  the  gymnastic  exercises 
which  now  form  part  of  the  curriculum  in 
every  German  school.  A  monument  of 
Jahn  has  been  erected  here,  the  stones  of 
which  were  sent  from  far-away  countries. 
Knowing  the  German  fondness  for  song, 
Jahn  sought  to  establish  an  intimate  rela- 
tion between  singing  in  unison  and  out- 
door exercises.  Singing  was  then  made  a 
part  of  the  gymnastic  exercises  on  the 
march  to  and  from  the  field,  and  Jahn  took 
great  pains  to  select  patriotic  and  military 
songs.  On  this  gymnastic  field  he  was 
training  the  minute-men  of  the  German 
Revolution.  The  turn-verein  now  is  a  great 
factor  in  German  education.  A  university 
union  was  founded  in  Berlin  in  1860;  and 
was  immediately  imitated  by  other  uni- 
versities. An  association  of  such  unions 
was  founded  in  1872.  The  two  great  asso- 
ciations of  turn-vereine  in  Germany  include 
respectively  26  universities  (the  older  in- 
cluding Berlin,  Leipzig  and  Gratz),  and  16 
universities  and  high  schools  (including 
Jena,  Freiburg,  Munchen  and  Aachen.) 

Tiir'pentine,  a  gum  or  resin  which  is  found 
in  various  species  of  pine,  and  some  other 
trees.  American  or  common  turpentine  is . 
obtained  from  the  long-leaved  pine,  and  is 
brought  in  the  largest  quantities  from  North 
Carolina.  Venice  turpentine,  which  is  con- 
sidered the  best  kind,  is  from  the  larch- 
tree.  German  turpentine  comes  from  the 
Scotch  fir,  Strassburg  turpentine  from  the 
silver  fir  and  Canada  turpentine  from  the 
balsam  or  Balm-of-Gileaa  fir.  Turpentine 
is  obtained  by  making  a  cut  in  the  tree  and 
catching  the  sap,  which  looks  much  like 
honey.  The  oil  of  turpentine  is  made  from 
this  sap  by  distilling,  and  the  hard  part  that 
is  left  is  the  common  yellow  resin,  used  in 
making  soap,  etc.  Turpentine  hardens  in 
the  air,  burns  easily,  and  can  be  dissolved 
by  alcohol  or  ether.  The  oil  of  turpentine 
is  used  in  medicine  and  in  making  varnishes 
and  paints.  The  name  comes  from  the 
terebinth  tree,  from  which  the  Greeks  ob- 
tained it.  See  RESIN. 

Turquoise  (tur-koiz')t  one  of  the  precious 
stones,  is  a  mineral,  found  mostly  in  Persia. 
It  is  a  phosphate  of  alumina  colored  by 
copper.  It  is  hard  and  of  a  greenish-blue 
color,  the  finest  blue  being  the  most  valuable. 
It  is  used  in  the  east  for  ornamenting  swords, 
charms  and  girdles,  and  is  thought  to  pro- 
tect _  its  owner  against  disease.  The  finest 
specimens  are  supposed  to  belong  to  the 
shah  of  Persia,  as  only  inferior  varieties  are 
allowed  to  be  sent  out  of  the  kingdom. 

Tur'tle,  a  general  name  for  all  reptiles 
having  the  body  inclosed  between  an  upper 
shield  (carapax)  and  a  lower  shield  (plastron). 
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Names  like  tortoise  and  terrapin  apply  to 
particular  kinds  of  turtles,  but  the  general 
name  embraces  the  green  turtle,  famous 
for  making  soups,  the  loggerhead  turtle, 
soft-shelled  turtle,  snapping-turtle,  pond- 
turtle,  terrapin,  tortoise  and  others. 
They  inhabit  both  fresh  and  salt  water,  and 
some  forms  are  terrestrial.  Many  kinds 
are  sought  for  food. 

Unlike  tortoises  and  terrapins  which  have 
feet  adapted  for  walking  on  land,  the  true 
turtles  or  sea-turtles  have  their  limbs  in  the 
form  of  flippers  or  paddles,  suited  to  their 
aquatic  life  and  enabling  them  to  swim 
with  great  swiftness.  Their  bodies  also  are 
so  depressed  or  flattened  as  to  facilitate 
their  progress  through  the  water.  The 
head  is  so  placed  upon  the  neck  as  to  per- 
mit the  nostrils  to  be  raised  above  the  sur- 
face of  the  water  for  breathing,  and  the 
nostrils  can  be  closed  by  a  fleshy  valve. 
The  turtles  live  in  the  sea  and  come  to  the 
shore  only  for  breeding.  Their  eggs  are 
soft,  differing  in  this  respect  from  those 
of  the  tortoise  and  terrapin.  The  best  known 
species  is  the  green  turtle,  famous  as  the 
source  of  the  turtle-soup  so  widely  prized. 
It  is  a  vegetarian,  feeding  upon  seaweed. 
It  reaches  a  length  of  42  inches  and  its 
shell  is  olive  or  brown  with  yellowish  spots. 
The  hawksbill-turtle  feeds  upon  animal  sub- 
stances and  is  not  itself  used  for  food,  but 
is  prized  for  the  mottled  shields  of  its  shell 
which  furnish  the  tortoise-shell  of  commerce. 
The  loggerhead-turtle  is  known  by  its  enor- 
mous head  and  hooked  beak.  It  is  the 
largest  species,  and  readily  crushes  a 
conch-shell  in  its  strong  beak. 

Turtles  never  leave  the  sea  except  to  lay 
eggs.  They  scramble  along  clumsily,  and 
if  turned  on  their  backs  they  are  helpless. 
Turtles  generally  come  ashore  on  moonlight 
nights  and  often  utter  a  loud  hissing  noise. 
Audubon  writes  that  when  the  female  tur- 
tle is  once  landed  she  "proceeds  to  form  a 
hole  in  the  sand  by  removing  it  from  under 
her  body  with  her  hind  flippers.  The  hole 
is  dug  to  the  depth  of  18  inches  or  two  feet. 
The  eggs  are  then  dropped  one  by  one  and 
disposed  in  regular  layers  to  the  number 
of  150  or  sometimes  nearly  200.  She  now 
scratches  back  the  loose  sand  and  so  levels 
and  smoothes  the  surface  that  few  persons  on 
seeing  the  spot  could  imagine  that  anything 
had  been  done  to  it.  This  accomplished 
to  her  mind,  she  retreats  to  the  water  with 
all  possible  dispatch,  leaving  the  hatching 
of  the  eggs  to  the  heat  of  the  sand."  The 
eggs  of  turtles  are  prized  as  food.  Large 
numbers  of  turtles  are  caught  by  turning 
them  on  their  backs  when  on  land.  Some- 
times they  are  harpooned;  sometimes  they 
are  pursued  in  shallow  water  by  men 
in  canoe  or  boat,  and  when  overtaken, 
a  man  springs  upon  the  turtle's  back 
and  clings  to  it  until  it  is  tired  out  and 
secured. 


Turtledove,  an  Old-World  dove  rep- 
resented by  25  or  30  species.  The  common 
turtledove,  so  abundant  in  Europe,  is  both 
wild  and  tamed.  It  is  noted  for  its  affec- 
tionate and  peaceful  disposition.  It  is  a 
migratory  pigeon  of  moderate  size.  Like 
other  members  of  the  group,  it  feeds  on 
seeds  and  various  kinds  of  grain  and  makes 
a  platform  of  twigs  as  a  nest.  The  mourn- 
ing dove  of  the  United  States  is  also  called 
the  turtledove.  It  belongs,  however,  to  a 
different  genus  from  the  European  dove. 
It  is  about  13  inches  long,  including  its  long 
tail.  It  is  brownish  olive,  glossed  with  blue 
and  wine  colors.  The  plumage  shows  me- 
tallic reflections.  It  feeds  upon  the  ground. 
This  bird  is  widely  known,  on  account  of 
its  long  mournful  note,  even  to  those  who 
have  not  seen  it.  See  DOVE  and  PIGEON. 

Tuscaloo'sa,  Ala.,  county-seat  of  Tus- 
caloosa  County,  is  on  Black  Warrior  River, 
90  miles  northwest  of  Montgomery.  The 
insane  asylum,  with  fine  buildings  and 
grounds,  a  college  for  women  and  the  state 
university  are  situated  here.  The  univer- 
sity's endowment  includes  500  acres  and 
$300,000  from  lands  granted  by  Congress. 
The  buildings  were  burned  in  1865  by  the 
Federal  troops,  but  there  are  four  new  build- 
ings, with  Clark  Hall,  containing  the  library. 
Tuscaloosa  is  in  the  cotton-planting  and 
the  mineral  region  of  Alabama,  which  makes 
it  the  center  of  a  large  trade.  It  has  flour- 
mills,  cotton,  shoe  and  leather  factories. 
The  name  comes  from  the  Indian  chief, 
Tuscaloosa  (Black  Warrior),  who  fought 
with  De  Soto.  Population  8,407. 

Tus'cany,  a  division  of  central  Italy,  form- 
erly a  grand-duchy.  It  lies  south  and  west 
of  the  Apennines,  on  the  Mediterranean, 
covering  9,304  square  miles.  The  northern 
part  is  mountainous,  the  remainder  hilly 
and  undulating,  except  the  coasts,  which 
are  flat  and  marshy.  The  principal  rivers 
are  the  Arno,  Cecina  and  Ambrone,  which 
flow  into  the  Mediterranean.  The  main 
crops  are  corn,  wheat,  rye  and  barley;  cattle, 
sheep  and  mules  are  raised  in  great  numbers; 
olive-oil,  wine,  woolen,  silk  and  straw- 
goods  are  manufactured.  Leghorn  is  the  prin- 
cipal seaport,  and  Florence  (q.  v.) ,  the  chief 
city,  for  centuries  was  the  center  of  Italian 
literature  and  art,  and  is  famous  for  the 
beauty  of  its  situation  and  environs  and  for 
its  fine  art-collections.  Tuscany  was  a  part 
of  ancient  Etruria  (q.  v.).  With  the  fall  of 
the  Roman  empire  it  went  to  the  Lombards, 
and  was  governed  by  counts,  under  Charle- 
magne and  other  emperors,  until  the  latter 
§art  of  the  i2th  century.  Florence,  Pisa, 
iena  and  Lucca  were  the  principal  of  the 
little  states  into  which  Tuscany  was  divided 
during  the  struggles  of  the  next  centuries. 
Modern  Tuscany  was  formed  in  1569,  when 
Cosimo  de  Medici  became  grand-duke  of 
Tuscany.  Napoleon  formed  the  kingdom 
of  Etruria  in  1801,  and  in  1808  made  his 
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sister,  Elisa,  grand-duchess  of  Tuscany.  In 
1860  it  became  a  part  of  the  kingdom  of 
Italy.  Population  2,694,453.  See  Tuscany 
by  Mrs.  Trollope. 

Tus'caro'ras,  a  tribe  of  American  Indians, 
one  of  the  Six  Nations  of  the  Iroquois  family, 
found  in  North  Carolina  at  its  settlement. 
After  difficulties  with  the  whites,  in  which 
many  of  the  Indians  were  killed  or  taken 
prisoners,  a  part  of  the  tribe  fled  to  New 
York,  where  they  settled  on  Lake  Oneida, 
and  still  have  a  reservation  in  that  state. 
In  1829  North  Carolina  bought  the  lands 
still  held  in  that  state  by  the  Tuscaroras. 
The  name  means  a  shirt-wearer. 

Tweed,  the  most  famous  river  in  Scotland, 
rises  in  Peebleshire,  flows  for  about  20  miles 
northeast  and  then  in  an  easterly  direction, 
emptying  into  the  North  Sea  at  Berwick 
in  England.  It  is  95  miles  long,  but  navi- 
gable only  a  few  miles  from  its  mouth.  It 
owes  its  fame  to  beautiful  scenery  and  his- 
torical associations.  Crossing  the  heart  of 
the  Borders  between  England  and  Scotland, 
it  has  been  the  scene  of  many  a  deadly 
struggle,  and  its  name  is  frequent  in  bal- 
lad and  story. 

Tweed,  William  Marcy,  an  American 
politician,  was  born  at  New  York,  April  3, 
1823.  He  held  the  different  offices  of  alder- 
man, congressman,  supervisor  of  the  city  of 
New  York,  school  and  street  commissioner 
and  state  senator.  While  commissioner  of 
public  works  in  1870,  he  and  his  followers, 
constituting  the  famous  Tweed  Ring,  used 
large  amounts  of  public  funds  for  their  own 
purposes.  After  several  trials  Tweed  was 
convicted  of  fraud  and  sentenced  to  12 
years'  imprisonment  and  the  payment  of 
$12,550  as  a  fine.  He  was  confined  at 
Blackwell's  Island,  but  his  imprisonment 
was  declared  illegal  by  the  court  of  appeals. 
Several  other  suits  had  been  brought  against 
him,  and  he  was  again  imprisoned  for  want 
of  the  $3,000,000  of  bail  required.  He 
escaped  to  Spain,  but  was  recaptured,  and 
died  in  jail  in  New  York  City  on  April  12, 1878. 

Twee'die,  Hon.  L.  J.,  was  born  at  Chat- 
ham, New  Brunswick,  in  1849.  Called  to 
the  bar  in  1871  and  elected  to  the  legislature 
in  1874,  he  was  surveyor-general  in  1890, 
and  became  provincial  secretary  in  the 
Mitchell  administration  and  in  the  Emerson 
government.  He  became  premier  and  pro- 
vincial secretary  in  1900,  and  was  ap- 
pointed lieutenant-governor  of  New  Bruns- 
wick in  1907. 

Twickenham  (twik1 'en-am),  a  village  in 
Middlesex,  England,  on  the  Thames  oppo- 
site Richmond.  It  is  known  as  the  residence 
of  Pope,  whose  grotto  is  still  to  be  seen  and 
whose  monument  is  in  the  parish  church. 
Strawberry  Hill,  famous  as  the  home  of 
Walpole,  is  near  by,  and  the  Orleans  house, 
used  by  Louis  Philippe  while  in  England 
and  still  belonging  to  his  family,  is  in  the 
town.  Population  20,991. 


Twi'light  is  the  faint  light  before  sunrise 
and  after  sunset,  which  is  produced  by  the 
reflection  by  the  atmosphere  of  the  sun's 
rays  when  it  is  still  below  the  horizon.  If 
we  had  no  atmosphere,  we  should  have  no 
light  until  the  exact  moment  when  the  sun 
would  rise  and  no  light  after  the  sun  had 
set.  The  sun  must  be  approximately  18° 
below  the  horizon  at  any  place  before  the 
twilight  will  entirely  cease;  so  in  the  polar 
region  where  the  sun  is  nearer  the  horizon 
than  1 8°  there  will  be  twilight  all  night,  or 
rather  there  will  be  no  complete  night. 
Just  what  there  is  in  the  earth's  atmosphere 
that  reflects  the  sunlight  is  yet  unknown. 
It  may  be  dust-particles;  it  may  be  minute 
crystals  of  ice;  it  may  be  pure  air  itself. 

Twi'ner,  a  plant  which  climbs  by  coiling 
its  body  in  an  ascending  spiral  about  a  sup- 

Eort,  as  the  morning-glory  or  the  hop-vine, 
n  their  younger  parts  twiners  are  sensitive 
to  contact,  so  that  when  they  touch  a  sup- 
port they  curve  sharply  about  it.  The 
twining  habit,  like  the  climbing  habit  in 
general,  is  most  extensively  developed  in  the 
tropics.  See  CLIMBING-PLANTS. 

Ty'ler,  Tex.,  a  town,  the  seat  of  Smith 
County,  on  the  International  and  Great 
Northern  and  St.  Louis  Southwestern  rail- 
ways, about  100  miles  east-southeast  of 
Dallas.  Its  institutions  include  Tyler  Col- 
lege, Texas  College  (for  colored  youth),  a 
public  library,  a  conservatory  of  music, 
the  Federal  court,  postoffice,  court  of  crim- 
inal-appeals buildings  and  a  railroad  hos- 
pital. It  also  has  two  public  parks  (Lake- 
wood  and  Bellevue).  Its  trade  consists  in 
the  shipment  of  live  stock,  cotton,  hay  and 
varied  kinds  of  fruit  and  vegetables.  It  has 
cotton-gins,  brick-kilns,  a  pottery,  cotton- 
seed-oil mills,  a  fruit-and-vegetable  and  a 
box-and-crate  factory.  The  town  was  set- 
tled in  1846,  incorporated  the  same  year, 
and  received  its  present  charter  in  1875. 
Population  10.400. 

Tyler,  John,  tenth  president  of  the  United 
States,  was  born  at  Greenway,  Charles  City 
County,  Va.,  March  29, 
1790.  He  graduated 
at  William  and  Mary 
College  in  1807,  studied 
law,  and  had  a  large 
practice  soon  after  he 
was  admitted  to  the 
bar.  He  was  elected 
five  times  to  the  state 
legislature  and  three 
times  to  Congress.  He 
sympathized  with  the 
states'  rights  party,  and 
opposed  the  United 
States  bank,  protec- 
tion and  all  limitations 
of  slavery.  In  1825  he  was  chosen  governor 
of  Virginia,  and  in  1827  he  became  United 
States  senator  and  was  again  elected  in  1833. 
From  this  time  he  acted  with  the  Whig  party, 
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being  an  active  partisan  of  Henry  Clay,  and 
in  1840  was  by  that  party  elected  vice- 
president  of  the  United  States,  with  General 
Harrison  as  president.  The  death  of  Presi- 
dent Harrison,  a  month  after  his  inaugura- 
tion, made  Tyler  president  in  1841.  His 
administration,  at  first  favorable  to  the 
Whigs,  was  soon  displeasing  to  them.  He 
vetoed  the  bill  for  a  United  States  Bank, 
at  that  time  a  favorite  project  of  the  party. 
Several  members  of  the  cabinet  resigned, 
and  finally  John  C.  Calhoun,  the  great 
Democratic  statesman,  was  made  secretary 
of  state.  The  annexation  of  Texas  in  1845 
and  the  passing  of  a  protective  tariff  law 
in  1842  were  among  the  important  acts  of 
Tyler's  administration.  In  1861  he  was 
president  of  the  peace  convention  which 
met  at  Washington  to  effect  a  compromise 
between  the  north  and  the  south.  He  after- 
wards joined  the  Confederate  cause,  and  was 
a  member  of  the  Confederate  Congress  at  his 
death,  which  occurred  at  Richmond,  Va., 
Jan.  17,  1862. 

Tyler,  Moses  Coit,  an  American  littera- 
teur and  professor  of  American  history  at 
Cornell  University  since  1881,  was  born  at 
Griswold,  Conn.,  Aug.  2,  1835,  and  graduated 
at  Yale  in  1853.  From  1867  to  1881  he  was 

K'ofessor  of  English  at  the  University  of 
ichigan,  and  for  a  time  was  literary  editor 
of  The  Christian  Union.  In  1881  he  ac- 
cepted the  chair  of  American  history  at  Cor- 
nell. He  wrote  a  Manual  of  English  Litera- 
ture, a  History  of  American  Literature  during 
the  Colonial  Period  (1606-1765) ,  The  Literary 
History  of  the  American  Revolution,  Glimp- 
ses of  England  and  a.  Life  of  Patrick  Henry.  His 
works  possess  literary  charm  as  well  as  tho- 
rough scholarship.  He  died  on  Dec.  28, 1900. 

Tyler,  William  Seymour,  an  American 
scholar,  was  born  at  Hartford,  Penn.,  Sept.  2, 
1810.  The  gift  of  a  Greek  grammar  by  a 
young  minister  started  the  boy  on  his 
career  as  a  scholar  and  teacher.  He  grad- 
uated at  Amherst  College,  and  studied 
theology,  but  accepted  the  professorship 
of  Latin  and  Greek  in  Amherst  College  in 
1836.  Besides  his  work  in  the  college  for 
more  than  50  years,  where  he  became  cele- 
brated as  a  teacher  of  languages,  he  is  well- 
known  from  his  editions  of  Greek  authors, 
as  The  Germania  and  Agricola  of  Tacitus, 
Plato's  Apology  and  Crito  and  Demosthenes' 
De  Corona;  and  from  The  Theology  of  the 
Greek  Poets  and  The  History  of  Amherst  College. 

Tylor,  Edward  B.,  D.  C.  L.,  a  distin- 
guished English  scholar,  and  professor  of 
anthropology  at  the  University  of  Oxford, 
was  born  at  London,  Oct.  2,  1832,  and  edu- 
cated at  the  Friends'  School,  Grove  House, 
Twickenham.  In  1856!  he  took  a  scientific 
journey  through  Mexico,  and  has  written 
Anahuac,  Mexico  and  the  Mexicans;  Re- 
searches into  the  Early  History  of  Mankind; 
Primitive  Culture;  and  Anthropology. 

Tyndale,  William.  See  TINDALE,  WILLIAM. 


Tyn'dall,  John,  an  eminent  British  scien- 
tist, was  born  at  Leighlin  Bridge,  Carlow, 
Ireland,  Aug.  21, 
1820;  and  died  in 
Surrey,  England, 
Dec.  4,  1893.  He 
was  educated  in 
the  public  schools 
until  1 9,  when  he 
entered  the  em- 
ploy of  the  ord- 
nance survey. 
After  a  short 
\  teaching  experi- 
ence he  went  to 
the  University  of 


\ 


PROFESSOR  TYNDALL  Marburg  in  1848, 
where  he  spent 

two  years  and  took  his  doctor's  degree.  In 
1851  he  went  to  Berlin,  where  he  made  the 
valuable  acquaintance  of  Magnus,  Clausius, 
Wiedemann  and  others.  Returning  to  Lon- 
don in  1852,  he  was  elected  fellow  of  the 
Royal  Society,  and  in  the  year  following 
was  appointed  professor  of  natural  philos- 
ophy in  the  Royal  Institution,  succeeding 
Faraday,  a  position  which  he  held  until 
1887,  when  he  was  succeeded  by  Lord 
Rayleigh.  Tyndall's  earliest  investigations 
were  made  at  Marburg  on  The  Magneto- 
Optic  Properties  of  Crystals.  In  1859  he 
began  an  important  study  of  Radiant  Heat, 
resulting  in  a  classical  volume  in  1872. 
His  investigations  of  glacier  motion  were 
reported  to  the  Roval  Society  in  1856,  and 
later  recorded  in  interesting  popular  vol- 
umes. As  a  skillful  and  brilliant  lecturer 
on  science  he  has,  perhaps,  never  been  sur- 
passed. Every  one  should  read  his  Heat 
as  a  Mode  of  Motion  and  his  Forms  ef  Water. 

Tyng,  Stephen  Higginson,  an  American 
clergyman,  was  born  at  Newburyport, 
Mass.,  March  i,  1800.  He  was  a  graduate 
of  Harvard  College  and  a  prominent  clergy- 
man of  the  Episcopal  church,  successively 
occupying  parishes  at  Georgetown,  D.  C., 
Philadelphia  and  New  York  City.  Besides 
his  great  influence  in  the  pulpit  and  in 
church  work,  he  was  editor  for  some  time 
of  the  Episcopal  Recorder  and  Protestant 
Churchman,  and  wrote  Lectures  on  the  Law 
and  the  Gospel;  Christ  Is  All;  The  Captive 
Orphan;  Esther,  Queen  of  Persia;  The  Prayer- 
Book  Illustrated  by  the  Bible;  Forty  Years' 
Experience  in  Sunday-Schools;  and  The 
Feast  Enjoyed.  He  died  on  Sept.  4,  1885. 

Type,  the  name  of  the  metal  letters  used 
in  printing.  They  are  usually  made  of  an 
alloy  called  type-metal,  made  of  lead, 
antimony  and  tin,  copper  sometimes  being 
added.  The  antimony  gives  hardness  and 
the  tin  toughness  to  the  soft  lead,  which 
is  the  principal  metal  used.  A  copper-face 
is  sometimes  put  on  the  type  by  the  electro- 
type battery,  which  makes  it  last  longer. 
Types  were  formerly  made  by  hand,  but 
now  type-casting  machines  do  the  work. 
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The  types  must  be  made  with  absolute 
accuracy  in  order  to  fit  so  exactly  when 
placed  together  that  they  will  form  a  solid 
body.  To  do  this  they  are  made  in  molds, 
into  which  the  hot  metal  is  injected.  The 
letter  to  be  made  is  cut  on  the  end  of  a 
bar  of  soft  steel,  and  then  pressed  into  a 
piece  of  copper  by  the  blow  of  a  hammer, 
and  the  copper  impression  is  fitted  into  the 
end  of  the  mold  and  the  metal  poured  in 
it,  filling  up  the  impression  of  the  letter 
and  the  rest  of  the  mold.  Types  are  all  of 
the  same  height,  but  of  different  widths 
according  to  the  letter.  A  full  set  of  types 
is  called  a  font  or  fount,  and  has  the  letters 
in  different  proportions,  as  60  of  e,  45  of  t 
and  40  of  a,  i,  o,  u  etc.  Large  and  small 
capitals,  large  and  small  italics,  small  letters, 
figures  and  punctuation-marks  are  found  in 
a  font.  Types  are  of  different  sizes,  called 
by  printers  nonpareil  or  six-point,  minion  or 
seven-point,  brevier  or  eight- point,  bourgeois 
or  nine-point,  long  primer  or  ten-point,  pica 
or  twelve-point  etc.  Some  of  the  names  came 
from  the  first  maker  of  the  type,  and  others 
from  the  first  book  printed  with  that  particu- 
lar kind  of  type,  as  brevier  from  breviary  and 
pica  from  the  service  of  the  mass  called  pica  or 
pic.  According  to  an  inscription  on  a  tablet 
to  his  memory  in  Mainz,  Gutenberg  is  credited 
with  making  the  first  printing-letters  in  brass, 
in  place  of  the  wooden  types  first  used  in 
printing.  The  first  type-founder  in  America 
was  Christopher  Saur,  who  cast  the  type 
used  by  him  in  printing  a  German  Bible 
about  1735.  A  page  of  a  daily  newspaper 
will  sometimes  require  150,000  types. 

Type'setting-Machines.  The  closing  years 
of  the  last  century  contributed  much  to 
the  development  and  advancement  of  the 
art  of  printing.  To  substitute  machines  for 
the  slow,  laborious  and  expensive  process 
of  typesetting  by  hand  had  been  the  aim  and 
ambition  of  a  number  of  inventors.  The 
United  States  patent-office  alone  has  re- 
corded upwards  of  500  patents  for  type- 
setting and  distributing  machines  with 
improvements;  but  the  majority  of  these 
inventions  have  been  noted  more  for  their 
ingenuity  than  their  practical  use.  Nearly 
all  of  the  typesetting-machines  were  in- 
vented with  the  object  of  using  the  regular 
hand-type.  A  few 
machines  of  this  class 
are  still  in  use  in 
America  and  Eng- 
land. Two  of  the 
most  successful  ma- 
chines are  the  lino- 
type and  the  mono- 
type, both  machines 
making  their  own 
type.  The  linotype 
(q.v.)  was  constructed 
by  Otto  Mergenthaler 
of  Baltimore,  Md.,  and 
LINOTYPE  is  largely  used  by  the 


daily  newspapers  throughout  the  world .  This 
machine  casts  a  solid  line  of  type  (q.  v.)  from 
a  group  of  matrices  or  molds  that  bear  the 
impress  of  the  letters.  These  are  dislodged 
from  their  respective  channel  receptacles  at 
the  top  of  the  machine  and  assembled  by 
the  operator  in  the  form  of  words  spaced 
out  to  the  desired  length  of  line;  the  oper- 
ator simply  fingering  a  keyboard,  some- 
what as  in  the  typewriter.  The  monotype 
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was  invented  by  Albert  Lanston  of  Wash- 
ington, D.  C.  This  machine  casts  each  type 
and  space  separately,  but  in  lines  of  words 
spaced  out  to  the  length  of  line  desired. 
This  is  accomplished  by  a  machine  called 
the  caster,  the  mechanism  of  which  is 
regulated  by  a  long  strip  of  paper  pre- 
viously perforated  by  the  operator  on  the 
keyboard.  The  production  of  the  mono- 
type being  movable  types,  the  machine  is 
largely  used  in  book- work  and  job-work, 
as  the  matter  is  practically  the  same  as 
type  set  by  hand  and  can  be  manipulated 
as  such.  The  linotype  and  monotype 
machines  have  been  improved  so  greatly  in 
recent  years  that  any  kind  of  printed  matter 
can  be  handled  by  them  as  well  as  or  better 
than  by  hand;  certainly  much  more  rapidly. 

In  combination  with  the  improvements 
and  inventions  in  other  branches  of  the 
printing-trade,  as  printing-presses,  folding- 
machines  and  bookbinding-machinery,  the 
use  of  typesetting-machines  has  enabled  the 
manufacturer  to  reduce  the  price  of  all 
classes  of  printed  books  and  magazines, 
thus  bringing  literature  of  every  descrip- 
tion within  the  reach  of  all. 

Perhaps  there  is  no  trade  or  profession 
that  is  a  better  example  of  the  vast  advan- 
tages accruing  to  mankind  from  the  useful- 
ness and  utility  of  labor-saving  machinery 
and  new  inventions.  Instead  of  displacing 
the  workmen,  the  tendency  in  the  printing- 
trade  has  been  to  increase  the  number  with 
every  new  device  invented.  To-day  there 
are  more  men  and  women  employed  in  the 
manufacture  of  printed  matter  than  ever 
before,  irrespective  of  the  great  number 
employed  in  making  machinery  for  their 

USe.  W.   H.  AlTKEN. 

Type'writers,  machines  for  writing  by 
movable  types  instead  of  the  pen.  In  1714 
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a  patent  was  granted  in  England  for  a 
writing-machine,  and  one  was  invented  in 
France  about  1784.  The  first  writing- 
machine  patented  in  America  was  the 
Thurber  in  1843,  which  worked  too  slowly 
to  be  of  general  use.  Other  machines 
followed,  each  introducing  improvements 
and  new  principles,  until  in  1873  the  Rem- 
ington was  put  into  practical  use.  It  was 
the  result  of  experiments  made  by  two 
printers,  Sholes  and  Souli,  whose  attention 
was  called  to  an  article  in  The  Scientific 
American  describing  a  writing-machine 
which  had  been  invented  by  John  Pratt 
of  Alabama.  The  first  machine  was  finished 
in  1867,  and  was  used  for  letter- writing. 
One  of  these  letters  brought  the  new  enter- 
prise a  friend,  Mr.  Densmore  of  Pennsyl- 
vania, who  joined  with  Sholes  in  perfecting 
the  machine,  until  in  1873  it  passed  into 
the  hands  of  the  firm  of  Remington  and 
Sons,  Ilion,  N.  Y.  It  was  first  used  by 
professional  men.  Its  great  advantages  for 
business  houses  were  not  thought  of  until 
1882,  since  which  time  it  has  been  almost 
universally  adopted,  and  many  different 
kinds  have  been  introduced.  The  types  are 
placed  on  arms  or  bars  of  steel,  each  marked 
with  a  letter,  which  are  moved  by  the 
fingers  of  the  operator  as  are  the  notes  of 
a  piano.  The  paper  is  carried  through  by 
rollers,  and  moved  one  space  with  each  im- 
pression of  a  letter.  The  use  of  the  type- 
writer instead  of  the  pen  is  estimated  to 
save  40  minutes  an  hour  or  over  five  hours 
in  a  day.  It  will  write  13  letters  a  second, 
some  operators  writing  more  than  a  hun- 
dred words  a  minute.  Typewriting  has  be- 
come a  profession,  and  there  are  free  classes 
of  instruction  in  many  public  institutions 
in  the  United  States. 

Typhoon.     See  STORMS. 

Tyre  (tir),  a  city  of  ancient  Phoenicia,  on 
the  Mediterranean.  There  were  two  towns 
of  Tyre,  one  on  the  mainland  of  modern 
Syria  and  the  other  on  an  island  opposite. 
It  was  in  a  fertile  region,  with  magnificent 
scenery,  and  was  a  rich  city  in  the  days  of 
Solomon,  when  Hiram,  its  king,  furnished 
him  with  cedar-trees,  fir-trees  and  gold.  It 
was  a  naval  city  at  that  time  also,  as  it 
is  recorded  that  Hiram  sent  to  Solomon 
"shipmen  that  had  knowledge  of  the  sea," 
and  its  harbors  were  among  the  finest  of 
the  period.  Carthage  (q.  v.)  was  founded  by 
the  people  of  Tyre  about  813  B.  C.,  the  new 
colony  seeming  to  have  so  weakened  the 
old  city  that  it  disappeared  from  history 
until  Shalmaneser  (or  Sargon  according  to 
some  writers),  king  of  Assyria,  conquered 
it  after  a  long  siege,  and  Nebuchadrezzar 
after  a  13  years'  siege  by  water  and ^ by 
land  reduced  it  only  to  partial  submission, 
leaving  its  ruler  on  the  throne  and  its 
wealth  untouched.  The  city  fell  before 
Alexander  the  Great  in  332  B.  C.,  who  put 
in  a  new  colony,  under  whom  the  city  soon 


regained  its  prosperity.  When  under  the 
Roman  power,  Tyre  was  given  to  Cleopatra 
by  Antony.  In  the  yth  century  it  came 
into  the  hands  of  the  Saracens,  until  taken 
by  the  crusaders.  Its  wealth,  made  by  its 
trade  and  manufactures,  especially  that  of 
the  renowned  Tyrian  purple  dye,  made  it 
a  prosperous  city  until  1516,  when  the  newly 
discovered  route  to  Asia  by  the  Cape  of 
Good  Hope  ended  its  commerce.  Its  site 
is  occupied  by  an  unimportant  town  called 
Sur,  with  about  5,000  inhabitants,  under 
the  Turkish  government  of  Beirut.  Many 
of  the  ruins  of  ancient  Tyre  have  been 
covered  by  the  sea,  but  tombs  are  found 
cut  in  the  rocks  and  the  remains  of  a  Chris- 
tian cathedral  built  in  324. 

Tyrol  or  Tirol  (te"-rol'),  an  Austrian  prov- 
ince in  the  western  part  of  the  empire,  lies 
north  of  Italy  and  east  of  Switzerland.  It  cov- 
ers 11,324  square  miles,  and  is  divided  into 
three  large  valleys  separated  by  mountain 
ranges  —  the  Tirolese  or  German  Alps  on 
the  north,  the  Rhcetian  Alps  in  the  center 
and  the  Trent  Alps  on  the  south.  The 
loftiest  peaks  in  Austria  (q.  v.),  many  of  them 
in  the  region  of  perpetual  snow,  are  in  the 
Tirol.  Brenner  Pass,  the  lowest  of  the 
great  passes  of  the  Alps,  is  near  the  center 
of  the  province  and  on  the  line  of  travel 
between  Italy  and  Germany.  The  Inn,  the 
Adige  and  the  Rhine  on  its  borders  are  the 

Erincipal  rivers.  About  one  third  of  the 
md  can  be  cultivated,  the  rest  being  in 
forest  or  in  the  area  of  snows.  The  crops 
are  corn,  other  grains  and  fruit.  Goats  and 
sheep  are  raised,  and  chamois,  marmots  and 
eagles  abound.  Gold,  iron,  copper  and  coal 
are  found.  There  is  a  university  at  Inns- 
bruck and  other  schools  in  the  country. 
The  people  are  divided  into  the  German 
Tirolese  in  the  north  and  the  Italian 
Tirolese  in  the  south,  and  nearly  all  are 
Roman  Catholics.  They  are  very  patriotic, 
and  are  noted  for  their  love  of  home  and 
their  national  songs. 

Tirol  under  the  Romans  was  a  part  of 
Rhaetia.  It  passed  back  and  forth  from 
Bavaria  to  Austria  until  1814,  when  Austria 
finally  claimed  it.  In  1809  the  insurrection 
under  Andreas  Hofer  took  place,  in  which 
men  and  women  fought  side  by  side  until 
hundreds  were  killed,  because  their  country 
had  been  given  to  Bavaria.  Population, 
981,949.  Consult  Tyrol  and  the  Tyrolese  by 
Grohman  and  The  Valleys  of  Tyrol  by  Busk. 
Tzarsko-Selo  or  Sofia,  a  town  in  Russia, 
15  miles  south  of  St.  Petersburg.  It  is  the 
summer  residence  of  the  czar,  and  originally 
was  a  country-house  of  Peter  the  Great. 
The  palace  was  built  in  1744.  The  main 
building  is  800  feet  long,  with  large  wings 
in  addition.  The  rooms  are  magnificent, 
finished  in  gold,  amber,  lapis  lazuli  and 
other  precious  materials.  There  are  a  Gothic 
castle,  an  arsenal  and  a  smaller  palace,  built 
by  Alexander  I.  Population,  55.i86. 
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U(o5),  the  twenty-first  letter,  is  a  vowel, 
sometimes  a  semivowel.  It  is  a  rounded  v, 
both  being  formerly  used  both  as  vowel  and 
as  consonant.  Not  till  nearly  1700  was  V 
restricted  to  expressing  the  consonant.  The 
sound  is  produced  by  rounding  the  lips  and 
raising  the  back  of  the  tongue,  and  so  u  is 
called  a  labial  vowel.  The  true  primary 
sounds  were  the  long  u  (use),  as  in  tool,  and 
the  short  u  (bull),  as  in  wood.  U  also  has 
the  sounds  heard  in  actuate,  rural,  fulfil, 
urn,  up  and  submit,  the  variations  being 
due  to  the  accent  not  falling  on  u.  U  is 
silent  in  antique,  gauge,  rogue.  After  g  and 
q,  u  is  a  W,  as  in  guano,  queen  and  also  in 
suite. 

Uganda  (ffi-gdn'da),  a  British  inland  pro- 
tectorate in  East  Africa,  covering  the  region 
about  the  equatorial  lakes,  Victoria,  Albert, 
Albert  Edward,  Rudolf  and  Kioga.  The 
area  is  estimated  at  223,500  square  miles, 
with  a  native  population  of  about  3,000,000, 
of  whom  a  third  belong  to  the  civilized  and 
Christianized  Baganda,  speaking  a  Bantu 
tongue.  They  are  a  miracle  of  missions,  the 
Anglicans  having  250,000  adherents,  the 
Roman  Catholics  146,000.  Trade  is  in  the 
hands  of  German  and  British  trading-firms, 
and  is  also  carried  on  by  British  Indians, 
Persians  and  Arabs.  The  region  is  fertile, 
except  in  Rudolf,  the  northeastern  province, 
with  a  rich  fauna  and  flora;  while  iron,  cop- 
per and  even  gold  abound.  Experiments 
are  being  made  in  growing  arrowroot,  coffee, 
cotton  and  rubber.  The  Ugandan  govern- 
ment railroad  extends  750  miles  from  the 
coast  to  Lake  Victoria.  The  protectorate 
is  divided  for  administrative  purposes  into 
five  provinces, (Rudolf,  Nile,  Central,  Uganda 
and  Western),  over  which  order  is  main- 
tained by  a  force  consisting  of  Sudanese, 
Uganda  Rifles,  an  armed  constabulary  and 
native  levies  to  the  number,  in  all,  of  4.000 
men.  The  territory  came  under  British  irflu- 
ence  in  1890,  and  four  years  later  it  was 
erected  into  a  British  protectorate.  The 
Ugandan  province,  though  directly  under 
British  administration,  is  recognized  as  a  na- 
tive kingdom.  During  the  minority  of  the 
present  king  three  chiefs  are  regents,  and 
there  is  a  native  assembly.  In  most  of  the 
districts  the  native  chiefs  govern  their  sub- 
jects. It  has  mountain  elevations  from 
10,000  to  19,000  feet,  with  snow-covered 
peaks,  glaciers  and  volcanoes.  The  revenue 
is  derived  from  taxes  on  huts  and  guns  and 
from  import-duties.  The  principal  exports 


are  ivory,  skins  and  cattle.  Nile  steamers 
from  Khartum  reach  Gondokoro  on  the 
northern  boundary,  and  ships  and  steam- 
ers ply  the  lakes.  But  development  threat- 
ens to  be  hampered  by  lack  of  native  labor, 
for  the  inhabitants  have  been  decimated 
by  the  sleeping-sickness.  Changed  bounda- 
ries leave  the  Ugandan  railway  from  Mombasa 
to  Kisimu  wholly  within  the  limits  of  the 
adjoining  East  Africa  Protectorate.  The 
telegraph  has  been  extended  from  Entebbe 
to  Gondokoro,  crossing  the  Victoria  Nile  at 
Fajao. 

Uhland  (35'ldnt),  Johann  Ludwig,  a  Ger- 
man poet,  was  born  at  Tubingen  in  Wurt- 
temberg,  April  26,  1787.  He  studied  and 
practiced  law  at  Tubingen,  was  a  professor 
of  the  German  language  and  literature  in 
the  university,  a  leader  in  the  diet  and  a 
member  of  the  Frankfort  parliament.  His 
writings  consist  of  the  dramas  entitled 
Ernest  of  Swabia  and  Louis  the  Bavarian, 
works  upon  early  German  and  Norse  litera- 
ture and  mythology  _and  the  songs  and 
ballads  for  which  he  is  famous.  The  first 
collection  of  poems,  made  in  1815,  were 
patriotic  songs,  called  forth  by  the  war 
against  Napoleon,  and  more  than  50  edi- 
tions have  been  published.  The  Castle  by  the 
Sea  and  The  Black  Knight,  found  among 
Longfellow's  poems,  are  translations  from 
Uhland,  and  there  have  been  various  trans- 
lations of  his  songs  and  ballads.  He  died 
at  Tubingen,  Nov.  13,  1862. 

Uhlans  (u'lans),  the  light  cavalry  of  the 
Tartars,  who  were  brought  into  Europe  by 
their  colonies  in  Poland.  They  were 
mounted  on  Tartar  horses,  and  carried  only 
light  arms,  as  the  saber,  lance  and,  later, 
the  pistol.  In  the  Prussian  army  all  the 
light  cavalry  are  called  uhlans.  They  were 
conspicuous  in  the  Franco-German  War 
for  bravery  and  agility. 

Ujiji  (oo-je'je),  a  district  in  German  East 
Africa  (q.  v.)  on  Lake  Tanganyika.  It  is  a  fer- 
tile country,  raising  groundnuts,  peas,  beans, 
plantains,  sweet  potatoes,  egg-plants  and 
yams.  Sugar-cane,  tobacco  and  cotton  are 
cultivated  to  some  extent.  The  people, 
called  the  Wajiji,  are  large  and  strong,  with 
flat  feet,  woolly  hair  and  dark  skins.  In  the 
town  of  Ujiji,  a  collection  of  huts  with  a 
bazar  where  the  Arabs  trade,  Stanley  found 
Livingstone  in  November,  1871.  Popula- 
tion 14,000.  See  LIVINGSTONE  and  STANLEY. 

LJlfilas  (iil'ft-lds'),  a  bishop  of  the  Goths, 
was  born  about  310,  and  is  thought  to  have 
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come  from  a  family  of  Christians  from,  Cap- 
padocia,  taken  prisoners  by  the  Goths.  He 
was  learned  in  Gothic,  Greek  and  Hebrew 
and  made  a  Gothic  alphabet  of  24  characters, 
modeled  after  the  Greek.  He  translated 
the  Bible,  all  but  Kings,  into  Gothic,  and 
his  Bible  was  in  constant  use  among  their 
cities.  It  is  the  earliest  specimen  of  any 
Teutonic  language.  He  became  bishop  of 
the  Goths  rn  341,  and  settled  with  the 
Christian  part  of  the  nation  near  Nicopolis, 
persuading  them  to  practice  agriculture  and 
the  arts  of  civilized  life.  He  died  at  Con- 
stantinople in  381.  Consult  Scott's  Ulfilas, 
Apostle  of  the  Goths.  See  GOTHS. 

(Jim,  a  city  of  Wurttemberg,  is  on  the 
Danube  River,  45  miles  southeast  of  Stutt- 
gart. It  has  one  of  the  largest  Protestant 
churches  in  Germany,  one  of  the  earliest 
libraries,  with  a  remarkable  collection  of 
antiquities,  and  strong  fortifications.  Its 
pipe-bowls  are  noted  and,  with  fine  flour, 
make  a  large  part  of  its  trade.  Ulm  was 
an  imperial  city  of  Swabia  (q.  v.),  and  in 
the  1 5th  century  had  within  its  walls  and  in 
the  surrounding  region  belonging  to  it 
nearly  100,000  inhabitants.  It  suffered  in 
nearly  all  the  great  German  wars,  and  is 
the  site  of  the  defeat  of  the  Austrian  gen- 
eral, Mack,  by  Napoleon,  Oct.  17,  1805. 
Population  51,820. 

JJlysses  (A-lis'sez)  or  Odysseus  (o-cKsf- 
soos),  a  Greek  hero.  He  was  ruler  of  Ithaca, 
and  feigned  insanity  to  avoid  taking  part  in 
the  siege  of  Troy  (q.  v.) .  To  show  that  he  was 
crazy  he  plowed  the  sand  on  the  seashore, 
but  Palamedes  exposed  his  deception  by 
placing  his  infant  son  in  the  furrow,  when 
he  quickly  turned  the  plowshare  aside.  Un- 
successful in  his  mission  to  demand  the  re- 
turn of  Helen,  he  joined  in  the  ten  years' 
siege,  being  one  of  the  most  promi- 
nent of  the  Greek  leaders.  He  fought  with 
Ajax  for  the  prize  of  Achilles'  armor,  which 
he  gained,  and  was  one  of  the  Greeks  hid  in 
the  wooden  horse,  who  captured  the  city. 
On  the  island  of  the  Cyclops,  when  six  of 
his  companions  were  eaten  by  the  giant,  he 
put  out  the  giant's  one  eye,  and  escaped  by 
tying  himself  and  his  companions  under  the 
bodies  of  the  sheep,  which  carried  the  men 
with  them  when  let  loose  from  the  cave. 
At  the  island  of  ^Eolus  that  god  gave  Ulysses 
a  bag  containing  the  favorable  winds,  but 
the  bag  was  opened  by  his  followers,  and,  the 
winds  escaping,  the  ships  were  driven  back 
to  the  island.  Circe  the  sorceress  changed 
part  of  his  followers  into  swine,  but  he  over- 
came her  spells  with  the  help  of  Hermes. 
He  passed  the  island  of  the  Sirens  safely  by 
filling  the  ears  of  his  followers  with  wax 
and  tying  himself  to  the  mast.  At  Tri- 
nacria  his  followers,  while  he  slept,  killed 
some  of  the  cattle  of  Helios,  which  they  had 
been  warned  not  to  touch,  whereupon  a 
great  storm  arose,  the  ship  was  wrecked, 
and  all  on  board  were  drowned  but  Ulysses. 


He  lived  seven  years  on  the  island  of  Ogygia 
with  the  nymph  Calypso,  returned  at  last 
to  Ithaca  after  20  years  of  absence,  and 
slew  the  suitors  of  Penelope,  his  wife,  with 
the  help  of  Athen£  and  of  Telemachus,  his 
son.  The  Odyssey  gives  the  story  of  his 
wanderings. 
Um'bel,  a  cluster  of  flowers  in  which  the 

Kdicels  arise  in  a  cycle  from  a  common 
^el,  resulting  in  a  flat-topped  cluster. 
Often  umbels  are  compound,  each  branch 
of  the  main  cycle  terminating  in  a  cycle  of 
pedicles  bearing  flowers.  A  cluster  char- 
acteristic of  the  great  family  umbelliferae. 
See  INFLORESCENCE. 

Um'bria,  a  country  of  ancient  Italy,  be- 
tween the  Adriatic  Sea  and  Etruria  or  Tus- 
cany. The  Tiber  and  the  Rubicon  were 
among  the  principal  rivers.  It  was  one  of 
the  most  powerful  states  in  central  Italy, 
but  was  conquered  by  the  Romans  in  308 
B.  C.  The  region  is  comprised  in  modern 
Perugia,  a  province  of  the  kingdom  of  Italy. 
The  area  is  3,748  square  miles,  the  popula- 
tion 685,042. 

Un'alas'ka,  one  of  the  Aleutian  Islands, 
the  extension  seaward  of  the  Alaskan  pen- 
insula, which  separates  the  Pacific  Ocean 
from  Bering  Sea.  The  island  lies  at  the 
passageway  for  steamers  from  San  Fran- 
cisco, Portland,  Ore.,  and  Victoria,  B.  C., 
proceeding  to  St.  Michaels,  the  mouths  of 
the  Yukon  and  to  Cape  Nome.  The  chief 
village  adjoins  Dutch  Harbor,  and  is  named 
Unalaska,  the  population  of  which  is  about 
400.  The  islanders  are  principally  Aleuts, 
who  support  themselves  by  fishing;  there 
also  are  a  few  Russians  and  Americans. 
Captain's  Bay,  a  naval  rendezvous,  is  the 
sheltered  waterway  in  front  of  Unalaska 
town.  It  is  2,060  miles  from  Portland, 
Ore.,  and  2,344  from  San  Francisco. 

Un'cas,  an  Indian  chief  of  the  Mohican 
tribe  in  Connecticut.  The  Mohicans  (q.  v.) 
were  a  band  collected  by  Uncas  after  he  had 
left  the  Pequot  tribe,  to  which  he  belonged. 
He  sided  with  the  English  in  the  war  against 
the  Pequots,  and  was  so  friendly  with  them 
that  the  Indians  turned  against  him.  In 
the  wars  which  took  place  Uncas  captured 
and  killed  the  chief  of  the  Narragansetts. 
Serveral  tribes  made  war  against  him,  and 
the  Narragansetts  would  have  starved  him 
out  of  his  stronghold  had  not  the  English 
sent  him  supplies  by  night.  He  was  called 
a  cruel  and  wicked  man,  but  was  faithful 
to  his  English  allies.  He  died,  very  old,  in 
1682. 

Uncle  Sam,  a  nickname  for  the  American 
nation,  is  a  playful  extension  of  the  initials 
U.  S.  tor  United  States.  It  corresponds  to 
"John  Bull,"  the  nickname  of  England,  as 
an  attempt  to  personify  a  nation.  It  is 
said  that  the  term  originated  in  a  jest  made 
at  Troy,  N.  Y.,  in  1812.  An  inquirer  was 
told  that  the  initials  U.  S.,  which  occurred 
on  certain  goods  purchased  for  the  govern- 
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ment  stood  for  Uncle  Sam,  of  Samuel 
Wilson,  a  citizen  of  Troy.  It  is  doubtful 
whether  there  is  any  truth  in  this  story. 
Certainly,  however,  "Uncle  Sam"  was  an 
accepted  sobriquet  for  the  United  States  as 
early  as  1817.  Uncle  Sam  is  conventionally 
portrayed  as  a  tall  man,  thin,  with  long, 
narrow  beard,  long-tailed  coat  and  high 
hat. 

Underground'  Rail'road',  the  name  pop- 
ularly applied  to  the  system  adopted  by 
many  persons  in  the  north,  before  the 
Civil  War,  for  aiding  fugitive  slaves  to 
escape  from  their  masters  into  Canada,  be- 
yond the  reach  of  the  fugitive-slave  law. 
Sympathizing  abolitionists  furnished  the 
fugitives  with  food,  hiding-places,  trans- 
portation and  advice,  while  they  refused 
information  or  comfort  to  their  pursuers. 
The  most  favored  routes  lay  through  Ohio 
and  Pennsylvania.  The  houses  along  these 
routes  where  aid  was  given  came  to  be 
known  as  "stations;"  those  persons  directly 
assisting  the  run-a-ways  as  "conductors;" 
those  who  made  contributions  of  clothing 
and  money  as  "stockholders"  in  the  enter- 
prise Wm.  Lloyd  Garrison  and  Wendell 
Phillips  were  stockholders.  Among  the 
most  active  officials  was  Levi  Coffin,  who 
claimed  to  have  actively  engaged  in  the 
work  for  33  years  and  to  have  received  an 
average  of  too  fugitives  annually;  he  was 
often  styled  the  president  of  the  concern. 
Seibert  in  his  exhaustive  work  on  "The 
Underground  Railroad"  gives  the  names 
of  3,211  "agents,  station-keepers  and  con- 
ductors." Many  of  them  were  heavily 
fined  for  violation  of  the  law,  but  the 
practice  continued  to  be  one  of  the  chief 
grievances  of  the  south  against  the  north. 

Underwood,  Oscar,  W.  Chairman  of  the 
Committee  which  drafted  the  1913  tariff 
(q.  ».),  was  born  in  Louisville,  Ky.,  May  6, 
1862,  graduated  from  Virginia  University, 
was  admitted  to  the  Bar  in  1884  and  practiced 
at  Birmingham  until  his  election  to  Congress 
in  1895.  Although  coming  to  opposite  con- 
clusions with  regard  to  the  tariff,  Mr.  Under- 
wood, like  Mr.  McKinley,  has  made  it  a  life 
study.  In  the  preparation  of  the  1913  tariff  he 
had  the  great  advantage  of  practical  business 
experience.  This  enabled  him  not  only  to 
analyze  clearly  a  measure  so  vitally  related 
to  our  business  life,  but  to  present  it  in  clear 
terms  to  his  colleagues  and  to  the  country  at 
large.  While  not  an  orator  in  the  popular 
sense,  Mr.  Underwood  may  be  well  said  to  be 
an  orator  in  the  true  and  practical  sense 
which  has  been  well  defined  to  be  the  power 
to  bring  people  to  your  way  of  thinking. 
United  with  this  ability  he  has  the  same  gift 
for  conciliation  and  compromise  which  dis- 
tinguished Mr.  McKinley,  and  to  this  faculty 
combined  with  tireless  industry,  good  health 
and  singleness  of  purpose  is  due  his  successful 
guidance  of  the  legislative  work  which  deter- 
mined the  character  and  final  enactment  of  the 


measure  with  which  his  name  will  always  be 
identified.  Although  largely  interested  in  the 
steel  business  himself,  as  part  owner  of  an 
independent  plant  at  Birmingham,  he  stood 
unflinchingly  for  downward  revision. 

Ungulates  (tin'gti-UUs)t  the  name  for  an 
order  of  hoofed  mammals.  The  larger  pro- 
portion of  mammals  belong  to  this  interest- 
ing order,  which  embraces  the  species  use» 
ful  to  man,  as  the  horse,  ox,  sheep,  camel, 
pig  and  deer.  They  all  walk,  so  to  speak, 
on  the  tips  of  their  toes,  each  toe  at  the 
end  being  incased  in  a  horny  hoof.  They 
are  naturally  divided  into  two  groups:  the 
odd-toed  and  the  even-toed  mammals. 
The  former  includes  the  horses  (q.  v.)  with  a 
single  hoof,  the  rhinoceroses  with  three  toes 
on  each  foot  and  the  tapirs  with  three 
toes  on  the  hind  feet  and  four  (one  of  which 
is  not  used)  on  the  fore  feet.  The  odd- 
toed  mammals  (Perissodactyla)  have  had  a 
long  geological  history,  and  many  modifica- 
tions can  be  traced  through  those  found  in 
the  rocks.  The  horse,  for  example,  sprang 
from  ancestors  with  five  toes,  and  between 
those  remote  ancestors  and  the  modern 
horse  with  a  single  toe  lie  more  than  two 
and  one  half  million  years  (see  EVOLUTION). 
The  even-toed  forms  (Artiodactyla)  include 
all  those  with  cloven  hoofs,  as  cattle,  deer, 
sheep,  goats,  swine  and  the  like.  The  hippo- 
potamus has  four  toes  on  each  foot.  The 
swine  has  four  toes,  but  the  two  outer  are 
lifted  above  the  ground  and  not  of  use  in 
progression,  and  the  cud-chewers  have  the 
toes  reduced  to  two.  These  even-toed 
mammals  likewise  have  a  long  history,  and 
in  the  rocks  are  forms  which  lead  up  to 
those  now  existing. 

U'nicorn,  a  legendary  animal  described 
by  ancient  authors  as  possessing  the  body 
of  a  horse  and  a  single  long  horn,  issuing 
from  the  forehead  and  projecting  forward. 
It  was  supposed  to  inhabit  India.  This 
fabulous  creature  became  a  sign  in  heraldry. 
A  somewhat  similar  animal  with  the  cloven 
hoof  and  the  beard  of  a  goat  is  depicted  on 
the  coat-of-arms  of  England.  The  word 
translated  unicorn  in  the  Bible  refers  to 
some  horned  creature.  It  is  supposed  by 
some  scholars  that  the  buffalo  is  indicated. 

U'niforms  of  the  U.  S.:  Military  and 
Naval.  Of  recent  years,  particularly  since 
1902,  considerable  changes  have  been  made 
in  the  uniforms  both  of  the  army  and  the 
navy  of  the  United  States  regular  and  vol- 
unteer forces.  These  have  been  introduced 
with  the  design  of  adapting  them  more 
effectively  to  the  conditions  of  active  service 
and  to  combine  an  ornamental  and  tasteful 
neatness  with  the  idea  of  utility,  but  with- 
out undue  display  or  ostentation.  In 
accomplishing  the  changes  the  cumbrous 
helmet  has  been  almost  entirely  discarded 
for  a  serviceable  peaked  cap  (blue  or  khaki), 
retaining  also  the  soft,  felt,  buff-colored 
campaign  hat;  while  khaki,  of  a  now  fast 
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dye,  has  been  adopted  as  the  dress  of  por- 
tions of  the  army  regiments  (infantry, 
cavalry  and  engineers),  and  white  has  been 
retained  as  the  working  dress  of  soldiers 
in  addition  to  officers  in  the  navy.  The 
prevailing  color  of  the  army  uniform,  for 
tunics  or  sacks  as  well  as  for  the  full-dress 
frock,  is  blue,  with  a  blue  of  a  lighter  shade 
for  the  trousers;  the  khaki  is  of  the  same 
shade  both  for  tunics  and  pants;  while  the 
prevailing  color  of  the  naval  uniform  (out- 
side of  white)  is  a  dark  blue,  alike  for  tunics, 
frocks  and  trousers.  The  Sandman's  dress 
in  the  navy  is  the  red  tunic,  with  light- 
blue  trousers,  and  helmet.  For  general 
and  field  officers  (army)  the  full-dress  coat 
is  the  double-breasted  frock,  with  a  double 
row  of  buttons,  with  epaulets  for  general 
officers  and  shoulder-straps  for  inferior 
ranks.  The  general  officers  wear  a  stripe 
of  gold  color,  in  full  dress,  down  the  trouser- 
leg;  while  the  full-dress  frock  is  adorned 
with  a  breast-cord  and  tassel  of  the  corps, 
color  of  the  department  or  arm  of  the 
service  to  which  its  bearer  belongs.  In  the 
navy,  on  all  but  the  white  uniforms,  the 
rank  of  an  officer  is  indicated  by  gold-lace 
on  the  sleeve  and  devices  on  the  collar, 
epaulet'and  shoulder-strap.  Stripes  of  gold- 
lace  of  varying  widths  mark  the  rank  on 
the  sleeve  of  the  officer  from  ensign  to 
admiral;  while  all  officers  of  the  line  or 
executive  branch  wear  a  gold  star  on  the 
sleeve  above  the  gold-lace. 

The  shoulder-straps  of  a  second-lieutenant 
in  the  army  are  plain.  A  first-lieutenant's 
have  a  silver  bar  at  both  ends;  a  captain's 
two;  a  lieutenant-colonel's  silver  oak- 
leaves;  a  major's  gold  oak-leaves;  a  colonel's 
a  silver  eagle;  a  brigadier's  a  silver  star; 
a  major-general's  two  stars  of  silver;  a 
lieutenant-general's  three;  the  general's  two 
silver  stars,  between  which  are  a  gold  eagle 
and  a  device.  All  commissioned  officers  of 
the  navy  wear  epaulets  of  gold-bullion  on 
both  shoulders,  while  strips  of  gold-em- 
broidered, white  oak-leaves  or  of  gold-lace 
and  devices  on  the  shoulder-straps  indicate 
the  respective  ranks. 

U'nio,  the  name  for  a  number  of  fresh- 
water mussels  very  abundant  in  the  United 
States.  Their  name  would  indicate  a  single 
shell,  but  they  are  bivalves.  For  their 
structure  see  CLAM.  Some  forms,  espe- 
cially in  the  streams  of  Wisconsin,  Ohio 
and  New  Jersey,  contain  pearls.  These 
animals  are  gathered  in  great  numbers,  but 
the  pearls  are  of  infrequent  occurrence  and 
mostly  small.  Occasionally,  however,  those 
valued  as  high  as  $500  to  $2,000  have  been 
found.  The  shells  are  used  for  making 
pearl-buttons. 

Union,  N.  J.,  a  town  of  Hudson  County 
on  Hudson  River,  one  mile  from  Hoboken. 
Its  chief  industry  is  the  manufacture  of 
silk,  but  it  also  has  a  large  shirt-factory 
ai*i  breweries.  It  has  the  service  of  the 


West  Shore  and  New  York,  Susquehanna 
and  Western  railways.  Population  21,023. 

Union  Stock- Yards,  Chicago.  See  STOCK- 
YARDS. 

Uniontown,  Pa.,  a  borough,  the  seat  of 
Fayette  County,  on  the  Pennsylvania  and 
Baltimore  and  Ohio  railways,  43  miles  south- 
southeast  of  Pittsburgh.  Settled  in  1767, 
it  became  a  town  in  1783,  and  was  incor- 
porated as  a  borough  in  1796.  Situated  in 
a  region  rich  in  iron,  coal  and  coke,  it  has 
developed  many  industries  connected  with 
these  minerals,  among  which  are  steel- 
works, carriage-works,  a  foundry,  manu- 
factories of  glass-ware,  leather  and  its  pro- 
ducts, a  tannery,  a  brewery,  a  flour-mill  and 
machine-shops.  It  also  has  natural  gas. 
Population  13,344. 

U'nit.    See  MEASUREMENT. 

Uni'ted  States  of  Amer'ica,  The,  a  federal 
republic  in  North  America,  composed  of 
states,  territories  and  districts  on  the  con- 
tinent, of  insular  dependencies  and  pos- 
sessions in  the  Pacific  and  Atlantic  Oceans 
and  of  the  Panama  canal-zone  in  South 
America.  Washington,  D.  C.,  is  the  cap- 
ital. 

AREA  AND  BOUNDARIES 

The  continental  United  States,  exclud- 
ing Alaska  (q.  v.~),  occupies  the  central  area 
of  North  America.  It  lies  between  the  At- 
lantic on  the  east,  the  Gulf  of  Mexico  and 
Mexico  on  the  south,  the  Pacific  on  the 
west  and  Canada  on  the  north.  It  extends 
approximately  from  67°  W.  to  125°  W.  in 
longitude  and  from  24°  30'  N.  to  49°  N.  in 
latitude.  Its  longest  line,  east  and  west, 
is  3,100  miles;  north  and  south,  1,780.  Its 
continental  area,  including  Alaska,  is 
3,617,673  square  miles.  (That  of  Alaska 
is  590,884.)  But  the  republic's  total  ter- 
ritory, when  the  area  of  Guam,  Guantanamo, 
Hawaii,  the  Philippines,  Porto  Rico  (with 
Culebra  and  Vieques),  the  Panama  zone, 
Danish  West  Indies,  five  Samoan  islands  and 
other  islands  in  the  Pacific  is  included, 
comprises  over  3,750,700  square  miles.  (See 
articles  on  each.)  Part  of  the  northern 
boundary  runs  through  Lakes  Superior, 
Huron,  Erie  and  Ontario  and  their 
connecting  waters  and  through  St. 
Lawrence,  St.  John  and  St.  Croix  Rivers, 
while  the  Rio  Grande  forms  part  of  the 
southern  boundary.  The  Canadian  boundary 
extends  3,700  miles,  the  Mexican  2,105, 
and  the  entire  boundary  stretches  11,075 
miles.  The  continental  United  States  and 
Alaska  almost  equal  all  Europe  in  size, 
and  the  entire  territory  of  the  republic  is 
surpassed  in  extent  only  by  that  of  the  Brit- 
ish Empire,  of  Russia  and  of  China.  When 
the  sun  is  setting  on  Porto  Rico  and  Maine, 
it  is  rising  on  the  Samoan  and  the  Philippine 
Islands;  and  the  American  flag  dominates 
the  Arctic  Ocean  of  Alaska  and  the  tropical 
South  Sea  of  Tutuila. 
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COASTAL  FEATURES 

The  coasts  on  the  Atlantic  and  Pacific 
Oceans  reach  12,101  miles,  the  Atlantic  coast 
(including  that  of  the  Mexican  Gulf)  being 
9,568  miles  in  extent  and  the  Pacific  coast 
2>533-  This  shows  that  the  Atlantic  coast, 
which  is  only  2,349  miles  long  if  the  windings 
of  the  shore  are  not  followed  and  if  the. 3,55 1 
miles  of  Gulf  coast  are  deducted,  is  less 
regular  than  the  Pacific  coast.  Conse- 
quently the  most  numerous  and  the  largest 
harbors  are  on  the  Atlantic  and  face  Europe. 
There  are  many  large  inlets  and  bays. 
Penobscot,  Massachusetts,  Cape  Cod,  Nar- 
ragansett,  New  York,  Delaware  and  Chesa- 
peake Bays  and  Long  Island,  Albemarle 
and  Pamlico  Sounds  are  the  most  im- 
portant indentations  on  the  Atlantic  shore. 
Along  the  Gulf  are  Apalachee,  Galveston, 
Mobile  and  Tampa  Bays.  On  the  Pacific 
are  Monterey,  San  Diego  and  San  Fran- 
cisco Bays,  Puget  Sound,  the  Strait  of  Fuca 
and  Santa  Barbara  and  San  Pedro  Chan- 
nels. Alaska,  too,  has  numerous  bays 
and  sounds.  The  United  Stales  shores  of 
the  Great  Lakes  (q.  v.)  add  3,000  miles 
more  to  the  continental  coasts  of  the  re- 
public. Their  total  length,  following  the 
windings  of  all  shores,  is  22,609  miles. 
(Those  of  Alaska  and  the  islands  cannot 
here  be  given.)  There  are  no  large  islands 
off  these  coasts,  Long  Island  (q.  v.)  being 
the  most  considerable.  Next  in  importance 
come  the  islands  off  Maine  and  Massachu- 
setts and  the  Santa  Barbara  group  off 
California.  Alaska  has  many  large  islands. 
Cuba  is  but  90  miles  south  of  Florida,  and 
southeast  of  Florida  lie  the  nearby  Bahamas. 
Prominent  projections  on  the  Atlantic 
coast  are  Capes  Cod  and  Hatteras  and  the 
peninsula  of  Florida;  in  the  Gulf  the  Miss- 
issippi delta  and  Cape  San  Bias;  and  on 
the  Pacific  Cape  Mendocino.  (See  titles  and 
COAST-SURVEY.) 

SURFACE  AND  DRAINAGE 
The  United  States  divides  naturally  into 
four  physical  regions,  two  of  which  are 
elevations  and  the  others  lowlands.  The 
elevated  regions  are  the  Appalachian  Mount- 
ains in  the  east  and  the  Rockies  in  the  west, 
both  trending  north  and  south  in  general. 
(See  ALLEGHANY  and  ROCKY  MOUNTAINS.) 
There  also  are  the  Ozark  Mountains  of  Mis- 
souri and  the  Black  Hills  of  South  Dakota. 
The  lowland  regions  are  the  Atlantic  slope 
and  the  Mississippi  valley,  the  Pacific 
lowland  being  too  narrow  to  form  a  main 
division. 

The  Appalachians  extend  from  Canada 
into  Georgia  and  Alabama,  nearly  parallel 
with  the  Atlantic,  20  to  100  miles  inland, 
and  known  from  north  to  south  as  the 
Height  of  Land  in  Maine,  the  White  Moun- 
tains in  New  Hampshire,  the  Adirondacks 
and  Catskills  in  New  York,  the  Berkshires 
in  Massachusetts  and  Connecticut,  the 


Highlands  in  New  Jersey  and  the  Alle- 
ghanies  in  Pennsylvania  and  the  south, 
where  they  have  parallel  ranges,  as  the 
Blue  Ridge.  (See  articles  under  titles 
above.)  This  mountainous  country,  with 
heights  of  6,000  feet,  is  about  100  miles 
wide,  and  forms  nature's  barrier  between 
the  Atlantic  slope  and  the  Mississippi  val- 
ley. It,  however,  is  broken  by  the  Con- 
necticut, Hudson,  Mohawk,  Delaware,  Sus- 
quehanna,  Potomac  and  James  Rivers. 
(See  these  titles).  Mitchell's  Peak  and 
Mount  Washington  are  its  highest  points. 

The  Rockies,  about  1,000  miles  west  of 
Mississippi  River,  reach  from  Mexico  into 
Alaska.  Their  width  averages  300  miles, 
though  at  some  points  it  reaches  1,000 
miles,  and  many  of  their  peaks  in  the 
United  States  top  14,000  feet.  The  Sierra 
Nevada  of  California,  the  Cascade  Range 
of  Oregon  and  Washington  and  the  Coast 
Range  are  parallel  ridges  of  the  Rocky  Moun- 
tains. Mt.  Whitney  of  the  Sierra  Nevada 
rises  14,887  feet  and  Mounts  Hood  and 
Shasta  and  Long's  and  Pike's  Peaks  are 
nearly  as  high.  In  Alaska  Mt.  McKinley 
towers  20,464  feet,  the  loftiest  height  on 
the  continent;  and  St.  Elias  18,024.  (See 
the  titles). 

The  Atlantic  slope,  between  the  Appala- 
chians and  the  ocean,  generally  has  low 
coasts,  sloping  inward  to  the  hilly  regions 
or  Piedmont  (q.  v.)  at  the  base  of  the  moun- 
tains. Many  of  its  rivers  are  navigable,  the 
larger  streams  flowing  more  than  300 
miles.  Among  these  are  the  Penobscot, 
Kennebec,  Hudson,  Connecticut,  Delaware, 
Susquehanna,  Potomac,  James,  Cape  Fear, 
Neuse,  Roanoke,  Santee,  Savannah  and 
Altamaha.  (See  titles).  Small  lakes  also 
abound  in  New  England  and  the  middle 
states.  The  streams  emptying  into  the  Gulf 
include  the  Chattahoochee,  Alabama,  Pearl, 
Mississippi,  Sabine,  Trinity,  Brazos,  Col- 
orado of  Texas,  Nueces  and  Rio  Grande. 
The  junction  of  the  Atlantic  slope  and  the 
Piedmont  is  marked  by  a  ridge  called  the 
falls'  line,  because  the  streams  from  the 
Appalachians  drop  at  this  uplift  and  create 
the  water-power  of  New  England,  the  mid- 
dle Atlantic  states  and  the  eastern  states 
of  the  south.  (See  articles  on  the  rivers 
named.) 

The  vast  interior  plain  between  the  Ap- 
palachians and  the  Rockies  and  Canada  and 
the  Mexican  Gulf  is  watered  by  the  mighty 
Missouri  and  Mississippi  and  their  10,000 
tributaries  and  is  one  of  the  most  fertile 
regions  on  the  globe.  Its  hills  are  covered 
with  forests  and  its  plains  and  prairies  pro- 
duce the  huge  crops  of  grain  and  cotton  that 
feed  and  clothe  the  world.  The  eastern 
part  of  this  central  region  is  hilly,  and  West 
Virginia  and  eastern  Tennessee  and  Ken- 
tucky are  covered  with  heavy  forests.  The 
center  is  prairie,  merging  toward  the  Rockies 
into  enormous  plains  covered  with  wild 
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If  you  could  visit  the  United  States  "all  at  once"  this  map  tells  in  a  striking  way  how  its  nat 


WESTERN  STATES. 

1,  Pishing  Schooner.  2,  Fishing  Boat  3,  Salmon 
Fishing.  4,  Apples.  5,  Wheat.  6,  Copper.  7,  Hogs. 
8.  Sheep.  9,  Lumber.  10,  Lumber  Boat.  11,  Grapes. 
12,  Gold  and  Silver.  13,  Silver.  14,  Salt.  IS,  Cat- 
tle, Horses  and  Sheep.  16,  Coal.  17,  Alfalfa.  18, 
Copper.  19,  Gold.  20,  Peaches.  21,  Oil.  22,  Oranges. 
23,  Dates.  24,  Vegetables  (Irrigated  Land).  25,  Ap- 
ples (Irrigated  Land).  26,  Sheep. 


CENTRAL  STATES. 

1,  Spring  Wheat.  2,  Lumber.  3,  Copper.  4,  Floi 
Mill.  5,  Iron.  6,  Apples.  7,  Potatoes.  8,  Dair 
9,  Butter  and  Cheese.  10,  Cattle.  11,  Horses.  1 
Corn.  13,  Packing  House.  14,  Lumber  Yard.  1 
General  Manufacture.  16,  Hogs.  17,  Oats.  18,  Ca 
tie.  19,  Apples.  20,  Winter  Wheat.  21,  Lumbe 
22,  Furniture.  23,  Automobiles.  24,  Oil.  25,  T 
bacco. 


Resources  and  Great  Industries 


Resources  and  the  great  industries  based  upon  them  would  look,  and  where  they  are  located: 


SOUTHERN  STATES. 

1,  Cattle.  2,  Sheep.  3,  Horses.  4,  Oil.  5,  Vege- 
tables. 6,  Lumber.  7,  Sugar  Cane.  8,  Steel  Mill. 
J,  Coal.  10,  Cotton.  11,  Turpentine.  12,  Lumber. 
13,  Tobacco.  14,  Vegetables.  15,  Oranges.  16.  Pine- 
apples. 17,  Oyster  Boats.  18,  Oyster  Boat. 


MIDDLE  ATLANTIC. 

1,  Cattle.  2,  Grain  Elevator.  3.  Butter.  4.  Cattle. 
5,  Steel  Manufacturing.  6,  Oil.  7,  Coal.  8,  Peanuts. 
9.  Tobacco. 

NEW  ENGLAND  STATES. 

1,  Lumber.  2,  Fishing  Boat.  3,  Oyster  Boats.  4. 
Paper  Mill.  5,  General  Manufacturing.  6,  Pishing. 
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grass,  sage-brush  and  cactus,  haying  but 
slight  rainfall  and  depending  on  irrigation 
(q.  v.)  to  render  it  profitable  to  cultivate. 
In  the  north  the  plain  drains  into  the  Great 
Lakes  and  forms  the  lake  region;  in  the 
south ,_  where  it  meets  with  the  Atlantic 

Elain  in  Alabama,  it  drains  to  the  Gulf  and 
>rms  the  Gulf  region,  which  extends  from 
Georgia  and  Florida  far  into  Texas.  The 
great  rivers  of  the  Mississippi  valley  are  the 
Missouri  and  the  Mississippi  and  their  chief 
branches,  as  the  Ohio,  Minnesota,  Wiscon- 
sin, Yellowstone,  Dakota,  Platte,  Des 
Moines,  Illinois,  Kansas,  Arkansas,  Red 
and  Yazoo,  to  say  nothing  ot  such  tribu- 
taries of  the  Ohio  as  the  Cumberland, 
Tennessee  or  Wabash  or  of  the  tributaries 
of  the  other  chief  branches.  Many  of  these 
and  their  tributaries  extend  from  1,000  to 
2,000  miles.  The  Mississippi  valley  is  also 
bordered  by  the  world's  largest  bodies  of 
fresh  water,  which  the  St.  Lawrence  con- 
nects with  the  Atlantic,  while  Wisconsin, 
Minnesota  and  Michigan  are  noted  for 
numerous  small  lakes. 

The  Pacific  slope  comprises  the  most 
varied  region  of  the  United  States,  broken 
by  great  plains  and  lofty  mountain-valleys 
10,000  feet  above  the  sea,  descending  by 
great  steps  to  the  lower  levels.  It  has  huge 
canons  —  river-beds  thousands  of  feet  deep ; 
arid  plains ;  heavy  forests  in  the  north ;  and 
a  great  basin  without  drainage  to  the  sea. 
Here  is  the  famous  Great  Salt  Lake  of  Utah. 
Its  rivers  are  the  Columbia  and  its  branches; 
the  San  Joaquin;  the  Sacramento  and  the 
Colorado  of  the  west,  all  flowing  into  the 
Pacific. 

The  drainage-systems  of  the  United  States 
number  five,  and  have  already  received  full 
description  in  the  article  on  AMERICA 
(NORTH).  They  comprise  the  Atlantic, 
Gulf  (including  the  Missouri-Mississippi 
system  also),  Great  Basin,  Lake  and  Pacific 
river-systems.  (See  articles  on  each  topic). 
They  give  the  country  100,000  miles  of 
inland  navigation  —  the  most  extensive  in 
the  world.  Among  the  minor  lakes,  in 
distinction  from  the  Great  Lakes,  may  be' 
mentioned  Champlain,  Moosehead,  Oneida 
and  its  famous  sister-lakes  in  New  York, 
Salt  Lake  and  Tahoe.  (See  these  titles). 
Natural  Features.  No  country  equals  the 
United  States  in  beauty,  grandeur  and 
variety  of  scenery.  Among  the  many  in- 
teresting features  are  Crawford  Notch, 
Delaware  Water-Gap,  the  Hudson  High- 
lands and  Palisades,  Watkins  Glen,  Niagara 
Falls,  Luray  Cave,  the  Natural  Bridges 
in  Utah  and  Virginia,  Harper's  Ferry, 
Mammoth  Cave  in  Kentucky,  the  vast 
prairies,  the  inland  seas,  the  mighty  streams 
nf  the  interior,.  St.  Anthony  and  Minnehaha 
Falls,  the  Dalles  of  the  Wisconsin,  the  Pic- 
tured Rocks,  the  passes  of  the  Missouri 
and  of  the  Columbia  through  the  moun- 
tains, the  falls  of  the  Yellowstone,  Snake 


and  Missouri  Rivers,  Yellowstone  Park, 
the  hot-springs  and  the  geysers,  Yosemite 
Park  and  Falls,  the  Big  Trees,  Royal  Gorge, 
Grand  Canon  and  the  Yellowstone  Canon. 
(See  articles  under  titles  above  and  GEOG- 
RAPHY, GEOLOGY  and  GEOLOGICAL  SURVEY.) 

CLIMATE 

The  climate  of  a  country  stretching 
over  24  £  degrees  of  latitude  and  ranging 
from  coastal  plains  to  lofty  mountains 
and  tablelands  varies  greatly.  In  most 
parts  of  the  land  it  is  extremely  change- 
able, with  great  variations  of  tempera- 
ture between  summer  and  winter.  The 
Atlantic  states  are  colder  than  Euro- 
pean countries  in  the  same  latitudes,  but 
the  Pacific  coast  has  a  climate  as  mild  as 
Italy's.  The  Gulf  states  and  Georgia  and 
South  Carolina  verge  toward  a  subtropical 
climate.  The  rainfall  is  plentiful,  except 
in  some  parts  of  the  west,  and  is  distributed 
throughout  the  year,  except  on  the  Pacific 
coast,  where  it  occurs  in  spring  and  in  win- 
ter. There  also  is  every  variety  of  soil, 
including  prairie  lands  covered  with  rich 
mould,  sometimes  25  feet  deep,  and  the 
sterile,  arid  plains  of  the  Utah  or  Great 
Basin.  (See  AGRICULTURE,  AMERICA,  COLD 
WAVE,  RAIN  and  SOIL.) 

RESOURCES 

These  consist  of  the  natural  products 
of  the  soil  and  the  waters,  as  minerals, 
forests,  native  plants  and  animals  and 
fish  and  other  aquatic  animals.  Their 
vast  variety  and  abundance,  with  the  great 
range  of  climate,  make  the  United  States 
a  world  in  itself  able  to  raise  almost  all 
products  of  the  temperate  and  the  tropical 
zones.  For  the  flora  and  fauna  see 
AMERICA  and  articles  on  such  subjects  as. 
e.  g.,  CORN  or  DEER. 

Minerals.  These  include  coal,  copper,  gold, 
iron,  lead,  mercury,  nickel,  platinum, 
precious  stones,  silver,  zinc  and  such  build- 
ing-stones as  granite,  limestone,  marble, 
sandstone,  slate  and  trap.  (See  articles 
under  titles  above.)  Aluminum,  asphalt, 
clay,  gypsum,  mineral  springs,  natural  gas, 
petroleum,  Portland  cement,  phosphate- 
rock  and  salt  also  abound.  (See  articles 
on  each.)  In  the  production  of  aluminum, 
coal,  copper,  iron,  lead,  natural  gas,  petro- 
leum, quicksilver,  phosphate-rock,  silver 
and  steel  the  United  States  ranks  first;  in 
producing  gold  it  stands  second;  in  zinc 
third.  In  1910  the  production  of  gold  was 
4,657,018  ounces  or  $96,269,100;  of  silver 
57,i37i9°o  ounces  or  $30,854,500;  of  coal 
(anthracite  and  bituminous)  501,596,378 
metric  tons  worth  $629,557,021;  of  iron 
27,303,567  tons;  of  steel  26,049,919  tons, 
the  value  of  the  steel  and  iron  tonnage 
together  being  $1,000,000,000;  and  of  lead 
372,227  tons  worth  $32,755,976.  In  1910 
all  mineral  products  were  worth  $2,003,744,- 
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869;  nonmetallic  ones  $1,242,701,402;  metal- 
lic ones  $760,743,467;  and  other  products 
$300,000.  Much  of  the  vast  mineral  wealth, 
especially  in  the  south,  remains  undeveloped. 

Forests.  A  greater  variety  of  trees  is 
found  in  the  United  States  than  in  Europe, 
though  nearly  all  European  trees  are 
found  here,  and  originally  forests  covered 
a  third  of  the  country.  But  many  sections 
in  the  Appalachians  and  around  the  Great 
Lakes  have  been  stripped  almost  bare. 
Ash,  beech,  birch,  chestnut,  maple,  oak, 
pine  and  walnut  abound  in  the  east;  hem- 
lock, spruce  and  white  pine  in  the  north; 
Douglas  fir,  redwood,  sequoia  and  yellow 
cedar  on  the  Pacific  slope;  and  cypress  and 
yellow  pine  in  the  south.  (See  articles 
under  titles  above.)  The  prairies  originally 
were  treeless  as  a  whole,  except  along 
streams,  but  forests  have  been  planted  to 
a  considerable  extent.  Nearly  1,100,000 
square  miles  of  the  United  States  are 
woodland,  nearly  a  third  being  on  the 
Rockies  and  along  the  Pacific.  Probably 
the  heaviest  stand  of  timber  on  earth  is 
found  in  California,  Oregon  and  Washing- 
ton. See  AMERICA  (A  nimals  and  Vegetables) ; 
EUROPE  (Natural  History);  FOREST-RE- 
SERVES; LUMBERING;  and  NATIONAL  PARKS. 

Fish  and  Game.  The  varieties  of  fish  in 
United  States  waters  number  816,  of  mol- 
lusks  1,000;  while  the  mammals  number 
310  varieties,  the  birds  756.  The  most 
important  fish,  commercially,  are  the  blue- 
fish,  cod,  halibut,  herring,  mackerel,  men- 
haden, sardines  and  shad  of  the  Atlantic; 
the  redfish  and  tarpon  of  the  Gulf;  the 
salmon  of  the  Pacific;  and  the  bass,  perch, 
pickerel,  pike,  muskellunge,  salmon,  trout 
and  whitefish  of  the  inland  waters.  The 
chief  gamebirds  and  waterfowl  used  as 
food  are  ducks,  grouse,  pigeons,  quail, 
turkey  and  wild  geese.  The  most  import- 
ant game-animals  are  antelope,  bear,  deer, 
mountain-sheep  (nearly  extinct)  and  moose. 
The  chief  edible  mollusks  are  clams,  lob- 
sters, oysters  and  scallops.  The  terrapin 
is  another  marine  delicacy.  (See  articles 
under  titles  above  and  FISH-CULTURE, 
FISHES  and  FURS.) 

INDUSTRIES 

The  chief  classes  of  industries  in  ^the 
order  of  importance  are  manufacturing, 
agriculture  (including  stock-raising),  min- 
ing, forestry  (or  lumbering)  and  fishing. 
In  each  of  these  industries  the  United 
States  leads  the  woiid  The  value  of  the 
products  of  manufactures  in  1909  was 
$20,672,052,000,  cf  those  of  agriculture,  in 
1910,  $8,926,000,000  (over  one-half  being 
products  of  farm  animals),  of  those  of 
mining  $2,003,744,869  in  1910.  of  those  of 
lumbering  $724,705,760  in  1909,  and  of 
those  of  fishing  $67,898,859,  while  the  out- 
put of  the  fish-canneries  was  worth  $27,648,- 
289.  Thus  the  four  main  groups  of  in- 


dustries annually  average  an  output  worth 
over  $32,000,000,000. 

Manufactures.     During  the  last  40  or  45 
years   manufactures   have   expanded   more 
rapidly  than  has  any  other  class  of  industries. 
The  east  has  become  an  almost  exclusively 
manufacturing    section,    but    the    interior 
and  the  south  have  made  enormous  strides 
as   manufacturers.     Abundant   natural   re- 
sources from  farm,  forest,  mine  and  waters; 
cheapness    and    plentifulness    of    fuel;    fine 
water-power,    with    steam    and    electricity; 
inventive  genius  in  the  people;  intelligence, 
industry   and    thrift;    exceptional    facilities 
for  transportation;  millions  of  immigrants; 
unhindered  commerce  between  the  states; 
and    unequaled    advantages    for    labor    as 
well  as  for  capital  from  the  laws  of  the  land, 
the   national  and  state   constitutions  and 
the  democratic  nature  of  American  society — 
have   all   combined   to    make    the    United 
States  the  source  of  a  third  of  the  world's 
manufactures.     The  sole  disadvantage  has 
been   the  high  price  of  labor.     This   has 
been  offset  by  its  efficiency  and  the  low 
cost  of  food  and  clothing.     The  1910  census 
of    manufactures,    which    was    confined    to 
factories   and   excluded   local   industries   and 
hand   trades,   grouped   them   as   follows,   ac- 
cording   to    the    character    of    the    finished 
products:     Food      and      kindred      products; 
textiles;  iron  and  steel  and  their  _ products; 
leather    and    its    products;    chemicals    and 
allied  products;  clay,  glass  and  stone  prod- 
ucts; vehicles  for  land  transportation,  and 
miscellaneous  industries.     Among  these  food 
and  kindred  products  led  with  a  value  of 
over  $3,035,000,000.     Iron,  steel  and  their 
products,   including  foundry  and   machine 
shop  products,  steel  works,  rolling  mills  and 
blast  furnaces,  were  worth  over  $2,605,000,- 
ooo;  textiles,  $1,684,636,000;  flour  and  grist 
mill  products,  $883,584,000.     The  establish- 
ments numbered  268,491,   representing  an 
investment   of    $18,428,270,000,    having   a 
force  of  employes  (salaried  and  wage-earn- 
ing) of  7,405,313,  and  paying  them  $4,365,- 
613,000.     The  food  industries  include  the 
making    of    butter,  cheese   and   condensed 
milk,  canning  and  preserving,  flour-making 
and  grist- milling,  rice-cleaning,  slaughtering 
and  meat-packing  and  sugar-refining.     The 
textiles  manufactured  are  carpets  and  rugs, 
cordage  and  twine,  cotton  and  felt  goods, 
hosiery  and  knit  goods,  oilcloth  and  lino- 
leum, shoddy,  silks,  woolens,  worsteds,  etc. 
Iron  and  steel  manufactures  produce  bars, 
castings,    blooms,    forgings,    ingots,    plate, 
rails,    slabs    and    structural    shapes, 
manufacture    of    automobiles    is    now    an 
important    industry,    the    number    turned 
out  in   1909  being  127,287,  valued  at  $249, 
202,075.     The   chemical  and  allied  indus- 
tries included  acids,   cottonseed     product, 
dye-stuffs,   extracts,   explosives,    fertilizers, 
gas,  paints  and  petroleum-refining.     Elec- 
tricity, gas,  steam,  water  and  even  wind- 
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mills  and  animals  were  used  to  produce 
power.  The  manufacture  of  electrical  ap- 
paratus has  become  an  immense  industry, 
and  in  making  agricultural  machines  and 
tools  the  United  States  excels  every  other 
country.  The  hand-trades  and  the  local 
industries  annually  produce  over  $1,200,- 
000,000  of  goods.  The  manufactures  of 
the  United  States  equal  those  of  France, 
Germany  and  the  United  Kingdom  to- 
gether. (See  FURNITURE,  GLASS,  SMELTING 
and  STEEL;  articles  on  other  manufactures; 
and  the  subject  of  Manufactures  in  articles 
on  states.) 

Agriculture.  Fore  more  than  a  century 
the  United  States  has  been  the  greatest 
agricultural  country  on  the  globe.  The 
American  farmer  in  two  years  produces 
more  wealth  than  have  all  the  gold-mines 
of  the  entire  world  since  1492.  The  im- 
mense extent  of  fertile  land,  the  liberal 
policy  of  the  national  government  as  to 
the  public  domain  (see  HOMESTEAD  LAWS 
and  PREEMPTION),  the  climatic  advantages 
and  the  comparative  ease  of  access  are 
among  the  causes  that  brought  about  this 
preeminence.  In  the  continental  United 
States,  excluding  Alaska  and  the  islands, 
there  remained  327,489,968  acres  of  public 
lands  on  July  i,  1911,  still  available  for 
settlement.  Most  of  this,  however,  is  in 
mountainous  and  arid  regions.  In  1910  the 
farms  were  worth  $28,475,674,169.  The 
size  of  an  average  farm  is  about  138  acres. 
Agriculture  employs  nearly  11,000,000  peo- 
ple, almost  half  of  all  laborers  in  the  United 
States,  and  almost  5,000,000  families  live 
on  farms.  The  chief  agricultural  areas  are 
the  central  plain  from  the  Appalachians  to 
1 00°  W. ;  the  Gulf  states  and  Georgia;  and 
the  Pacific  slope.  But  the  Atlantic  slope 
also  abounds  in  valuable  farms  on  its  fertile 
lowlands;  and  the  soil  of  the  arid  regions 
along  the  Rockies  —  regions  comprising 
nearly  a  third  of  the  United  States — is 
generally  fertile  and  only  needs  irrigation 
(q.  v.).  New  York  and  New  England  chiefly 
engage  in  mixed  farming  and  in  dairying; 
the  Mississippi  valley  grows  the  cereals;  the 
south  cotton,  sugar,  tobacco  and  tropical 
fruits,  besides  truck-farming  for  northern 
markets;  and  the  Pacific  coast  grain  and 
fruits.  The  agricultural  products  of  the 
United  States  form  the  bulk  of  the  exports. 

Cereals  are  the  most  important  farm- 
product,  and  corn  (q.  ».)  leads  in  the  amount 
grown.  In  1910  the  yields  were  3,125,713,- 
ooo  bushels  of  corn;  1,126,765,000  of  oats; 
695,443,000  of  wheat;  162,227,000  of  barley; 
33,039,000  of  rye  (some  European  countries 
far  surpassing  the  United  States  as  pro- 
ducers of  rye) -,24,5 1 0,000  of  rice;  and  17,- 
239,000  of  buckwheat.  (See  articles  under 
these  titles.)  In  1910  the  corn  of  the  United 
States  was  worth  $1,523,713,000;  the  wheat 
$621,443,000;  the  oats  $384,716,000;  the 
barley  $93,785,000;  the  rye  $23,840,000; 


and  the  buckwheat  $11,231,000.  All  cereals 
in  that  year  totaled  5,140,896,000  bushels 
and  were  valued  at  $2,710,000,000. 

Cotton  (q.  v.)  stands  next  to  corn  as  a 
commercial  asset  of  the  United  States.  It 
is  the  chief  product  of  the  south,  and  in 
1909  it  was  worth  $703,619,303.  The  cot- 
ton states  from  first  to  last  in  production 
that  year  were  Texas,  Georgia,  South  Caro- 
lina, Alabama,  Mississippi,  Arkansas,  North 
Carolina,  Oklahoma,  Louisiana,  Tennessee, 
Florida,  Missouri,  Virginia  and  Kentucky. 

The  humble  hay-crop,  however,  has  some- 
times been  worth  even  more  than  cotton, 
though  lacking  its  commercial  and  industrial 
importance,  fcr  in  1910  it  weighed  60,978,- 
ooo  tons  and  was  valued  at  $747,769,000. 

Potatoes  (Irish  and  sweet)  were  valued 
at  ($187,985,000),  Wisconsin,  Minnesota 
and  New  York  raising  Irish  potatoes  in 
large  quantities,  and  southern  Illinois  and 
the  south  the  sweet  potato.  See  POTATO. 

Fruit-raising,  taken  in  the  widest  sense, 
is  a  great  branch  of  American  agriculture. 
In  Delaware,  Florida,  New  Jersey,  southern 
California,  western  New  York  and  western 
Michigan  it  is  the  leading  industry  of  the 
farm.  In  the  mountainous  regions  of  Mon- 
tana, in  Oregon  and  in  Washington  it  also 
is  a  great  industry.  Oranges  and  pine- 
apples are  the  chief  fruits  of  Florida; 
almonds,  apricots,  grapes,  lemons,  oranges 
and  prunes  of  the  greatest  importance  in 
California;  grapes  in  New  York  and  Ohio; 
apples  in  New  York  and  New  England; 
peaches  in  Michigan  and  Georgia.  Small 
fruits,  as  blackberries,  gooseberries,  rasp- 
berries and  strawberries,  are  grown  almost 
everywhere.  Over  half  a  billion  bushels  of 
apples,  apricots,  grapes,  peaches,  pears, 
prunes  and  small  fruits  are  raised,  apples 
being  largely  exported,  and  the  value  of  the 
fruit  crops,  nuts  and  orchard  products  some 
years  reaching  $140,000,000.  (See  FRUIT 
and  articles  under  titles  as  above.) 

Tobacco  (q.  v.)  is  another  of  the  great 
crops.  In  1910  it  was  raised  on  1,233,800 
acres  to  the  amount  of  894,349,000  pounds 
valued  at  $91,458,773.  For  rice  and  sugar 
see  articles  under  these  titles.  In  1910-11 
the  output  of  cane-sugar  was  311,000  tons; 
beet-sugar  455,000  tons,  the  sugar-beet 
being  cultivated  in  many  of  the  states  with 
temperate  climates.  Considerable  flax  is 
grown,  chiefly  for  seed,  in  Minnesota,  Wis- 
consin and  some  other  states  of  the  north, 
the  yield  in  1909  being  25,856,000  bushels. 
Stock  raising  (including  poultry  farming) 
and  dairying  are  other  great  branches  of 
American  agriculture.  In  1909  the  dairy 
factories  used  9,888,727,303  pounds  of  milk 
and  1,406,143,908  pounds  of  cream,  and 
made  624,764,653  pounds  of  butter;  311,- 
126,317  of  cheese,  and  494,796,544  of  con- 
densed milk,  the  value  of  the  three  being 
$274.557.7i8.  New  York,  Wisconsin  and 
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Iowa  have  the  largest  dairy-industries.  The 
leading  states  in  the  raising  of  poultry  are 
Iowa,  Illinois,  Missouri,  Ohio  and  Indiana. 
Among  the  grazing  states  Texas  leads  in 
the  raising  of  cattle,  Montana  in  that  of 
sheep.  In  1911  the  wool-clip  was  318,547,- 
900  pounds,  the  United  States  ranking  only 
fourth  among  the  wool-producing  countries 
of  the  world.  (See  DAIRY-FACTORY,  GAR- 
DENING, GRAZING,  POULTRY,  RANCHING, 
STOCK-RAISING  and  WOOL.)  ^ 

Mining.  This  stands  third  among  the 
groups  of  industries  of  the  United  States. 
The  total  quantity  of  ores,  minerals  and 
metals  produced  can  not  be  given,  because 
the  measures  for  the  different  products 
differ,  but  in  1910  their  value  was  $2,003,- 
744,869.  (See  MINING  and  articles  on  such 
subjects,  in  alphabetical  order,  as  ALUMI- 
NUM, MICA  or  ZINC.)  Gold  is  produced 
mainly  in  Colorado,  California  and  Nevada; 
silver  in  Colorado,  Montana,  Utah  and 
Idaho;  sapphires  in  Montana,  North  Caro- 
lina and  Idaho;  and  turquoises  in  Arizona 
and  New  Mexico.  Agates,  amethysts, 
beryls,  diamonds,  garnets,  pearls,  rubies, 
quartz  crystals  and  tourmaline  are  also 
found.  (See  articles  under  these  titles.) 
Since  1902  about  $1,500,000  of  precious 
stones  (q  y.)  have  been  mined. 

Lumbering.  This  industry  ranks  fourth 
among  tfiose  ^  of  the  country,  the  manu- 
facturing, agricultural  and  mining  groups  of 
industries  preceding  it,  as  do  also  the  single 
industries  of  steel  and  iron,  textiles  and 
slaughtering  and  meat-packing.  Two- 
thirds  of  the  woodland  are  in  the  east  and 
south,  less  than  a  third  being  on  the  Pacific 
slope  and  the  Rockies.  The  merchantable 
forests  cover  500,000  square  miles.  Of  the 
320,000  square  miles  of  these  forests  in  the 
east,  the  lake  states  and  the  south,  175,000 
are  soft  wood  and  the  rest  hard  wood.  The 
white  pine  is  in  Michigan,  Minnesota  and 
Wisconsin,  the  yellow  in  the  southern  states. 
In  1909  there  were  40,671  lumbering  estab- 
lishments with  a  capital  of  $1,176,675,000. 
They  used  $508,118,000  of  raw  material. 
The  finished  product,  excluding  fuel,  minor 
products,  naval  stores  and  woodpulp,  was 
worth  $1,156,129,000.  The  value  of  the 
sawn  lumber  was  $435,708,084.  Four  fifths 
of  the  cut  come  from  the  conifers.  (See  FOR- 
EST, LUMBERING,  PINE  and  articles  on  such 
states  as  CALIFORNIA,  GEORGIA,  MAINE, 
MICHIGAN,  OREGON,  WASHINGTON  and 
WISCONSIN.) 

Fishing.  In  the  extent  and  value  of  its 
fisheries  the  United  States  leads  the  world. 
The  industry  employs  6,931  vessels  and 
219,139  men;  has  a  capital  of  $93,874,269; 
and  produces  to  the  value  of  $59,977,339. 
(The  statistics  include  Alaska  and  sealing.) 
The  Atlantic  states  produce  about  75% 
of  the  output,  the  Pacific  states  15,  the 
Great  Lakes  and  the  Gulf  five  each  (about 
50,000  tons  each  annually.)  The  total 


fish-catch  is  over  1,000,000  tons  a  year,  the 
aggregate  catch  from  waters  not  included 
in  the  enumeration  being  considerable. 
Alaska,  Oregon  and  Washington  put  up 
salmon;  Massachusetts  cures  cod,  herring 
and  mackerel;  and  Maine  tins  sardines. 
Fish-canning  and  fish-preserving  establish- 
ments in  1908  numbered  690,  and  employed 
J5.25I  wage-earners,  who  were  paid  $4,247,- 
ooo.  The  capital  was  $24,124,000  and  the 
value  of  the  output  was  $28,401,000.  (See 
articles  under  titles  above  and  BERING  SEA, 
FURS  and  SEALS.) 

COMMERCE 

This  is  both  domestic  and  foreign.  The 
first  is  larger  than  that  of  any  other  country, 
and  greatly  surpasses  that  with  outside 
nations.  As  shipments  of  interstate  com- 
merce are  not  entered  at  custom-houses, 
no  statement  as  to  the  amount  of  domestic 
commerce  can  be  made.  But  in  foreign 
commerce,  though  America  is  only  third 
among  nations,  our  exports  in  1911-12  were 
$2,204,322,000  and  the  imports  $1,653,265,- 
ooo.  The  best  customers  of  the  United 
States  are  the  United  Kingdom,  Canada,  and 
Germany,  the  next  in  order  being  France 
and  Netherlands,  as  buyers,  and  as  sellers, 
the  United  Kingdom  and  Germany  leading, 
with  France,  Brazil,  Cuba,  and  Canada 
following  in  the  order  named.  Nearly 
$1,342,000,000  of  our  exports  in  1911-12 
(excluding  gold  and  silver)  went  to  Europe, 
while  nearly  $517,000,000  went  to  North 
America  outside  of  the  United  States.  Asia 
and  Oceania  took  $189,400,000;  South 
America  $132,310,000;  and  Africa  $24,000,- 
ooo.  From  Europe  we  imported  $819,585,- 
ooo  worth  of  products;  from  North  American 
countries  $334,072,000;  from  Asia  and 
Oceania  $262,000,000;  from  South  America 
$215,089,000  and  from  Africa  $22,586,000. 
Our  chief  exports  in  1912  consist  of  cotton, 
$565,849,000;  iron,  steel  and  their  products, 
$268,154,000;  meat  and  dairy  products, 
$156,261,000;  and  breadstuffs,  $123,980,000. 
Agricultural  products  form  not  quite  one- 
half  of  the  exports,  manufactures  about  the 
same  proportion.  The  leading  imports  in 
1911-12  were  coffee,  $117,826,000;  sugar, 
$i  1 5t5 15,000;  india  rubber  and  gutta- 
percha,  crude,  $102,942,000;  hides  and 
skins,  $102,476,000;  chemicals,  drugs,  and 
dyes,  $92,030,000;  raw  silk,  $69,542,000; 
and  cotton  goods  $65,153,000.  Raw  ma- 
terials formed  34%  of  the  imports;  manu- 
factures for  further  use  in  manufacturing, 
18;  manufactures  ready  for  consumption, 
22 ;  and  animals  and  foods  26.  The  Atlantic 
slope  transacts  nearly  two-thirds  of  the 
.foreign  commerce  of  the  United  States. 

COMMUNICATION 

Transportation  in  the  United  States 
is  effected  by  means  of  waterways,  roads, 
steam  railroads  and  electric  railways. 
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Communication  is  carried  on  by  means 
of  these  and  also  by  telegraphs,  telephones 
and  postal  service.  The  waterways  consist 
of  the  seas,  rivers,  lakes  and  canals.  The 
last  three  offer  100,000  miles  of  inland 
navigation.  The  38  principal  canals  used 
for  commercial  purposes  extend  nearly 
2,500  miles.  The  Missouri- Mississippi  sys- 
tem and  the  Great  Lakes  are  the  most 
important  means  of  internal  transportation 
by  water.  (See  CANALS,  GREAT  LAKES  and 
articles  on  rivers  and  states.) 

American  shipping  in  1911  comprised 
12,684  sailing  vessels  (including  canal-boats 
and  barges)  and  13,307  steamships  (q.  ».), 
the  tonnage  of  both  classes  aggregating 
7,638,790  tons.  The  foreign  commerce  is, 
nine  tenths  of  it,  carried  in  foreign  ships. 
The  Atlantic  and  Gulf  shipping  is  two  thirds 
of  the  total  American  shipping  and  half  of 
the  tonnage.  That  of  the  lakes  is  an  eighth 
of  the  number  and  a  third  of  the  tonnage. 
(See  SHIPBUILDING.)  The  tonnage  engaged 
in  fisheries  numbers  54,982  tons;  in  foreign 
trade  only  863,495  tons;  but  in  coastal 
trade  6,720,313  tons.  The  Atlantic  ports 
had  two-thirds  of  the  shipping  that  entered 
and  cleared. 

The  railways  of  the  continental  United 
States  date  from  1826,  and  in  1910  their 
total  mileage  was  240,438  miles,  nearly  half 
of  the  world's  railway  mileage  and  much 
more  than  that  of  Europe.  As  Britain  is 
the  island  of  ships,  so  the  United  States 
is  the  continent  of  railways.  They  pene- 
trate every  state  and  territory,  even  Alaska, 
Panama,  Porto  Rico  and  the  Philippines; 
employ  1,699,420  men,  whose  wages  in  1910 
were  $1,143,725,000;  and  in  1910  they 
carried  971,683,199  passengers  and  1,849,- 
900,000  tons  of  freight.  Their  passenger- 
cars  would  make  a  train  over  500  miles 
long,  their  freight-cars  and  engines  another 
of  nearly  10,000  miles  length.  There  are 
about  1,000  companies  operating  them. 
(See  HARRIMAN,  HILL,  MORGAN  and  RAIL- 
ROADS.) The  United  States  systems  also 
interlink  with  the  Mexican  and  Canadian 
systems,  American  trains  running  from  St. 
Louis  into  the  City  of  Mexico,  the  Canadian 
Pacific  crossing  Maine  and  the  Grand 
Trunk  entering  Portland  and  Chicago. 
In  1910  there  were  40,088  miles  of  street 
and  elevated  roads  operated  by  electricity 
and  a  few  hundred  miles  operated  by  other 
power,  and  in  densely  peopled  regions  they 
are  girdling  the  country  with  a  network  of 
interurban  lines.  (See  ELECTRIC  RAILWAY.) 
Wagon-roads,  except  in  a  few  sections  of  the 
east,  are  inferior  tq  those  of  Europe. 

The  telegraph  and  the  telephone  in  the 
United  States  are  private  enterprises.  In 
1915  one  telegraph  company  had  1,610,000 
miles  of  wire  and  transmitted  nearly  100,000,- 
ooo  messages,  excluding  railway  messages 
and  those  over  leased  wires.  In  1906  the 
next  largest  company  had  321 ,570  miles  of 


wire  and  nearly  24,000  offices.  Six  cables 
connect  the  United  States  and  Europe,  while 
another  links  it  with  the  Philippines  and 
China.  There  also  are  cables  to  the  Antilles 
and  South  America.  In  1915  the  Bell  Tele- 
phone System  alone  had  over  i  $0,000  em- 
ployees, and  18,500,000  miles  of  wire;  owned 
6,000,000  telephones,  and  connected  with  an 
additional  3,000,000  telephones  of  Non-Bell 
(Independent)  Companies.  The  total  number 
of  completed  messages  or  talks  over  its  lines 
and  telephones  during  the  year  was  nearly 
9,000,000,000  and  the  opening  of  the  trans- 
continental telephone  line,  Jan.  25,  1915, 
makes  it  possible  to  talk  from  coast  to  coast, 
3,400  miles,  and  from  points  in  any  one  state 
to  some  points  in  every  other  state  of  the 
Union. 

(See  CABLES,  TELEGRAPH  and  TELEPHONE.) 
The  postal  business  is  carried  on  by  the 
federal  government  (see  POSTOFFICE  and 
DEAD-LETTER  OFFICE),  the  transportation  of 
small  or  valuable  freight  by  private  express- 
companies,  though  large  goods  are  also 
forwarded  through  them  if  speed  or  special 
safety  is  desired.  (See  EXPRESS  COMPANIES.) 
In  1910  the  ppstoffice  handled  14,850,102,559 
pieces  of  mail  at  a  cost  of  $229,977,224  at 
59,580  offices.  The  rapidity  of  travel  and 
communication  in  the  United  States  is 
evinced  by  the  fact  that  it  takes  the  mail 
only  four  days  and  nine  hours  to  traverse 
the  3,250  miles  between  New  York  City 
and  San  Francisco. 

GOVERNMENT 

This  is  based  on  the  federal  constitution  of 
1787  and  the  constitutions  of  the  states. 
The  national  government  (3.  v.)  began  in 
1774;  the  states  when  the  first  continental 
congress  initiated  their  governments.  The 
United  States  government  is  a  federal 
republic,  and  each  state  is  a  representative 
republic,  governing  itself  in  its  own  affairs 
but  without  sovereignty  and  without  any 
relation  to  any  foreign  power.  The 
national  constitution,  which  can  be  altered 
by  the  people,  defines  the  powers  of  the 
federal  government,  and  reserves  "to  the 
states  respectively  or  to  the  people  the 
powers  not  delegated  to  the  United  States  by 
the  constitution  nor  by  it  prohibited  to  the 
states."  The  administration  of  the  affairs 
of  the  Union  is  entrusted  to  the  executive, 
the  legislative  and  the  judicial  authority. 

Executive  powtr  is  vested  in  a  president 
(q.  v.),  the  head  of  the  government,  and  in 
a  vice-president.  Both  are  elected  for  a 
four  years'  term  by  an  electoral  college 
(q.  v.).  The  president  is  commander-in- 
chief  of  the  army  and  navy,  though  never 
appearing  at  their  head,  and  of  the  militia 
in  the  service  of  the  Union.  Washington, 
for  greater  efficiency  in  the  executive,  in 
1789  established  the  extraconstitutional 
departments  of  the  navy,  the  postoffice  (a 
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postal  system,  however,  existing  before  the 
Revolution),  state,  treasury  and  war;  and 
in  1849  that  of  the  interior  was  added,  in 
1870  justice,  in  1889  agriculture,  and  in 
1903  commerce  and  labor.  (See  UNITED 
STATES  DEPARTMENTS.)  The  heads  of  these 
are  executive  officers,  called  secretaries  (ex- 
cept the  attorney-general  and  the  post- 
master-general);  are  appointed  by  the  presi- 
dent with  the  approval  of  the  senate;  and 
form  his  cabinet  (q.  v.)  or  body  of  advisers. 
The  president  also  appoints  ambassadors, 
judges  of  the  federal  courts  and  almost  all 
of  the  higher  executive  officers.  (See 
DIPLOMATIC  SERVICE).  In  the  civil  service 
(q.  v.)  of  the  Union  there  are  nearly 
330,000  executives.  The  vice-president  is 
president  of  the  national  senate,  ex  officio, 
and,  if  the  president  die  or  resign,  becomes 
president,  rlis  salary  is  $12,000  a  year.  If 
the  vice-president  die,  a  temporary  president 
of  the  senate  discharges  his  duties  and  re- 
ceives his  salary. 

Legislative  authority  over  the  Union  is 
vested  in  a  national  congress  (q.  v.),  consist- 
ing of  a  senate  and  a  house  of  representa- 
tives The  first,  nominally  the  ranking 
authority,  represents  the  states;  the  second 
the  people.  Both  bodies  are  now  chosen 
by  popular  vote,  a  Constitutional  amend- 
ment for  direct  election  of  senators  being 
adopted  in  1913.  Each  state  has  two  senators, 
but  has  only  so  many  representatives  in  the 
lower  house  as  its  population  entitles  it  to. 
Nevada,  e.  g  ,  has  only  about  50,000  inhab- 
itants, New  York  over  8,000,000;  yet  Nevada 
as  a  state  has  two  senators,  but  its  people 
have  only  one  representative  in  the  house. 
As  there  is  one  representative  to  every 
211,877  inhabitants,  states  of  less  popula- 
tion are  given  a  representative.  Repre- 
sentatives are  elected  for  two  years,  senators 
for  six,  but  a  third  of  the  senate  goes  out 
every  two  years.  Territories  send  delegates 
to  the  house  of  representatives,  Porto  Rico 
a  resident-commissioner.  These  are  elected 
as  representatives  are;  can  speak  in  the 
house  and  make  motions;  but  cannot  vote. 
The  salaries  of  senators,  representatives, 
delegates  and  the  Porto  Rican  commissioner 
are  $7,500  a  year  (since  March  4,  1907), 
with  their  expenses  in  travel,  but  the  speaker 
receives  $12,000.  Alaska  and  the  Philippines 
have  an  inofficial  representation,  but  the 
District  of  Columbia  has  not  even  this. 
Congress  governs  the  territories  and  dis- 
tricts and  has  power  to  enact  legislation 
affecting  the  whole  country,  but  it  cannot 
change  the  laws  of  a  state. 

Judicial  authority  over  the  nation  is 
vested  in  a  supreme  court,  nine  circuit- 
courts,  a  court  of  claims  and  69  district- 
courts.  (See  COURTS.)  Each  circuit  also 
has  a  court  of  appeals.  There  also  are  fed- 
eral courts  for  the  districts  and  for  the  ter- 
ritories. The  national  courts  try  civil  causes 
arising  from  the  laws  of  the  nation;  causes 


between  citizens  of  different  states;  and 
crimes  against  the  whole  United  States. 
These  crimes  consist  chiefly  of  murder  on 
the  high  seas,  offences  against  postal  or 
revenue  laws  and  piracy.  The  judges  of 
these  federal  courts  are  appointed  for  life 
by  the  president  with  the  approval  of  the 
senate.  Each  state  forms  a  district  or  sev- 
eral districts.  The  chief -justice  of  the 
supreme  court  receives  $10,500  a  year,  the 
eight  associate- justices  $10,000  each.  (See, 
also,  CONGRESS  and  UNITED  STATES  DE- 
PARTMENTS :  JUSTICE.) 

Each  branch  of  the  federal  government 
is  independent,  within  limits,  of  the  others. 
To  a  degree  they  are  coordinate.  Yet  all 
are  so  related  together  as  to  form  a  whole. 
The  president  or  executive  can  veto  a  law 
of  Congress  and  has  such  powers  of  a  sov- 
ereign as  appointing  ambassadors  and  judges ; 
but  Congress,  if  two  thirds  of  the  senators 
and  two  thirds  of  the  representatives  sus- 
tain the  vetoed  law,  can  pass  it;  and 
the  senate  can  refuse  consent  to  his  ap- 
pointments. Only  Congress  can  originate 
legislation;  but  the  federal  courts  determine 
whether  its  laws  are  in  keeping  with  the 
national  constitution.  Yet  Congress  has 
judicial  functions,  too,  for  the  house  alone 
has  the  power  of  impeachment  and  the 
senate  then  sits  as  a  high  court.  The  senate 
also  has  the  excutive  function  of  ratifying 
or  rejecting  treaties  that  the  president 
makes  with  foreign  countries.  It  is  such 
features  as  these  that  made  Gladstone  pro- 
nounce the  federal  constitution  "the  most 
wonderful  work  ever  struck  out  at  a  given 
time  by  the  hand  and  purpose  of  man." 

The  states'  governments  mainly  follow  that 
of  the  nation.  Each  state  must  have  a  re- 
publican constitution,  but  this  derives  its 
powers  from  the  citizens  of  the  state.  Ad- 
mission of  territories  to  the  Union  as  states 
is  effected  by  act  of  Congress  and  procla- 
mation of  the  president.  The  state  deals 
with  all  matters  not  reserved  for  the  na- 
tional government  by  the  federal  constitu- 
tion nor  falling  within  restrictions  imposed 
by  its  own.  It  determines  the  qualifications 
for  suffrage,  and  controls  all  elections.  It 
also  controls  criminal  and  civil  law,  prisons, 
property  and  civil  relations;  marriage,  di- 
vorce, education  and  charities;  fisheries, 
game-laws,  licensing  and  traffic.  It  char- 
ters and  controls  all  corporations  (q.  v.~) 
subject  only  to  Congress's  right  to  regulate 
interstate  commerce;  and  it  also  regulates 
labor  (q.  v.).  The  state  derives  its  revenue 
chiefly  from  a  direct  tax  on  property.  (See 
Government  in  articles  on  states).  Local 
government  within  a  state  is  carried  on  by 
a  borough  or  a  municipality  and  by  a 
county  or  a  township.  (See  CITIZENSHIP, 
FACTORY  LEGISLATION,  MUNICIPAL  GOVERN- 
MENT and  TOWN-MEETING.) 

Territorial  governments  are  states'  govern 
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ments  in  the  making.  A  territory  is  a  pos- 
session of  the  Union,  and  is  governed  by 
national  or  federal  authorities.  The  presi- 
dent appoints  its  officers,  but  the  people 
elect  a  legislature,  though  federal  statutes 
may  modify  or  even  annul  its  laws.  The 
Districts  of  Alaska  and  Columbia  have  no 
power  of  self-government.  Indians  on 
reservations  and  non-naturalized  inhabit- 
ants of  the  United  States  are  ruled  by  the 
federal  government.  When  territories  be- 
come populous  enough  and  attain  indus- 
trial or  commercial  importance,  they  may, 
if  they  wish,  become  states  by  forming  a 
constitution,  organizing  a  government  and 
satisfying  Congress  that  they  have  com- 
plied with  all  requirements  of  the  national 
constitution.  (For  the  forms  of  government 
in  Alaska,  the  District  of  Columbia,  Hawaii, 
Panama,  the  Philippines  and  Porto  Rico 
see  these  titles). 

Political  Divisions.  The  republic  politic- 
ally consists  of  states,  territories  and  dis- 
tricts and  of  dependencies  or  possessions. 
There  are  now  48  states,  one  territory  and 
two  districts.  The  possessions  comprise 
Guantanamo  Naval  Station,  Guam,  the 
Panama  zone,  the  Philippines,  Porto  Rico, 
three  of  the  Samoan  islands  and  many 
islets  in  the  Pacific.  The  states  include  13, 
that  originated  in  English  colonization,  six 
that  came  into  the  Union  without  ever  hav- 
ing been  territories  and  29  that  had  been 
territories.  The  territory  is  Hawaii;  the 
districts  Alaska  and  Columbia;  the  states 


Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
(See  article  on  each  ) 


Nebraska 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming. 


FINANCE  AND  LAW 

Though  Congress  is  empowered  by  the 
constitution  "to  lay  and  collect  taxes, 
duties,  imports  and  excises,"  it  imposes 
direct  taxes  only  in  war  or  in  other 
sxceptional  circumstances.  The  national 


government  derives  its  revenue  almost 
entirely  from  duties  on  imports  (see 
TARIFF  and  TAXES)  and  from  taxes  on 
spirituous  liquors,  tobacco  and  other  manu- 
factures —  especially  on  luxuries.  In  1911 
customs  yielded  $314,497,071;  internal  reve- 
nue $322,529,201;  Coinage  $5,272,347;  pub- 
lic lands  $5,731,637;  the  District  of  Colum- 
bia $7,060,080;  tax  on  national  banks 
$3.503,  502;  immigrant  fund  $3,669,816  and 
fees  $5,131,157.  The  civil  service  (Congress, 
courts,  the  executive  and  the  departments 
and  the  District  of  Columbia)  cost  $201,968,- 
761;  pensions  $157,325,160;  the  army  (in- 
cluding improvements  of  rivers  and  harbors) 
$162,357,100;  the  navy  $120,728,786;  and 
the  Indians  over  $21,000,000.  (See  ARMY, 
BANKS,  COINAGE,  CONSULS,  NATIONAL 
DEBT,  NAVY,  PATENT-OFFICE  and  POST- 
OFFICE.)  The  revenues  of  the  states,  in 
distinction  from  the  nation,  come  from  direct 
taxation,  and  in  the  main  are  collected  and 
spent  by  local  authorities. 

Taxes  are  now  levied  on  incomes  in  the 
United  States  as  they  have  long  been  in 
England,  a  constitutional  amendment  confer- 
ring upon  congress  the  power  to  levy  such 
taxes  having  been  adopted  in  February,  1913. 

The  legal  system  of  the  United  States  is 
based  on  English  law.  Weights  and  meas- 
ures also  are  English,  but  the  use  of  the 
metric  system  is  legalized.  (See  COR- 
PORATIONS, CURRENCY,  LAW,  METRIC  SYSTEM 
and  WEIGHTS  AND  MEASURES.) 

DEFENCE 

Previous  to  the  passage  of  the  act  of  June 
3rd,  1916,  explained  on  page  108,  the  defense 
of  the  country  was  entrusted  to  a  small  army 
(called  the  regular  army)  and  a  navy  and  to  a 
militia  and  naval  reserve.  (See  ARMY,  COAST- 
DEFENSE,  MILITARY  SCHOOLS,  MILITIA,  NAVAL 
ACADEMY,  NAVAL  RESERVE,  NAVY  and  WEST 
POINT).  ^  Following  the  declaration  of  a  state 
of  war  with  Germany  on  April  6,  what  is  known 
as  the  "Selective  Conscription  Bill"  became  a 
law  May  18,  1917.  It  required  all  men  trom 
2  1  to  30,  inclusive,  to  register.  From  this  regis- 
tration enough  men  were  selected  to  make  up, 
with  the  forces  of  the  regular  army  and 
national  guard,  the  number  of  men  required 
for  service  abroad.  The  selective  feature  of 
the  law  can  best  be  expressed  in  the  language 
of  President  Wilson:  *'The  men  who  remain 
to  till  the  soil  and  man  the  factories  are  no  less 
a  part  of  the  army  that  is  in  France  than  the 
beneath  the  battle  flags." 


EDUCATION  AND  RELIGION 

The  constitution  of  the  Union  and  the 
constitutions  of  the  states  guarantee  the 
free  exercise  of  religion,  except  where 
it  opposes  the  constitution,  and  nowhere 
is  there  an  established  or  state  church. 
Every  religion  is  represented  —  Budd- 
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hism,  Confucianism,  Islam  and  others  as 
well  as  Christianity.  In  1911  there  were 
35,836  ,190  communicants  in  the  different 
churches;  221,197  organizations;  and 
172,431  ministers,  the  Catholics  (of  all 
bodies)  numbered  13,004,012  communicants. 
(The  Roman  church  numbered  12,575,085). 
The  Methodists  were  the  largest  Evangelical 
body,  all  their  branches  together  number- 
ing 6,819,660  communicants.  The  Baptists 
came  next  (5,634,565),  and  Lutherans 
(2,289,897)  and  Presbyterians  (1,944,181) 
contested  the  third  place.  Protestant 
churches  are  1 4  times  as  numerous  as  Roman 
Catholic  ones;  their  ministers  8  times 
as  numerous;  and  their  communicants  more 
than  double  those  of  the  latter.  The 
Evangelical  Sunday-Schools  (q.  v.)  num- 
bered over  1 9  2, 700;  their  teachers  1,746,000; 
and  their  pupils  15,337,000.  The  Roman 
Catholic  clergy  estimate  their  Sunday-school 
scholars  as  1,000,000.  The  Jews  (q.  v.)  have 
143,000  communicants;  1,769  churches; 
and  1,084  ministers. 

Edwation  is  the  business  of  the  states, 
not  of  the  nation,  and  every  state  has  by 
law  established  free,  public  schools.  These 
are  largely  supplemented  by  private  and 
parochial  schools.  In  1910  only  7.7%  of 
the  71,000,000  Americans  ten  years  old 
and  more  were  unable  to  read  or  write. 
These  illiterates  numbered  5,517,608.  Only 
3  %  of  the  native  white  population  ten  years 
old  and  more  was  illiterate;  but  12.8%  of 
the  same  class  foreign-born  whites  and  30% 
of  that  class  of  the  colored  population  were 
illiterate.  That  is,  among  the  50,989,343 
of  the  first  division  there  were  only  1,535,530 
illiterates;  but  among  the  12,944,215  of  the 
second  class  there  were  1,650,519  illiterates 
and  among  the  7,646,712  of  the  third  group 
there  were  2,331,559  illiterates.  Illiteracy 
in  the  United  States  is  almost  wholly 
due  to  immigrants  and  negroes.  The 
percentage  of  illiteracy  in  1900  was  10.7% 
and  in  1910  7.7%.  The  United  States 
leads  the  world  in  many  industries, 
but  in  none  more  successfully  than  in 
the  making  of  citizens  in  its  public 
schools.  Though  the  national  government 
administers  no  system  of  education  nor 
appropriates  money  directly  for  schools,  it 
has  ever  since  1787  indirectly  assisted 
education  more  generously  than  any  other 
government  that  ever  existed.  In  each 
new  state  it  has  set  two  square  miles  of 
each  township  six  miles  square  aside  as 
endowments  for  schools,  agricultural  col- 
leges or  universities.  The  total  has  been 
75,000,000  acres  for  schools  and  universities, 
including  8,000,000  for  colleges  of  agri- 
culture. It  also  maintains  a  bureau  of 
education  (see  DEPARTMENT  OF  THE  INTE- 
RIOR), which  collects  statistics  and  pub- 
lishes reports.  The  state  systems  of  educa- 
tion are  so  similar  that  in  effect  they  make 
a  national  system  of  American  education. 


In  1909-10  there  were  17,813,852  children  in 
the  public  schools,  which  cost  $426,250,434. 
The  total  number  of  pupils  in  all  institu- 
tions was  19,811,922.  Universities  and  col- 
leges numbered  581,  of  which  339  were  co- 
educational and  145  for  men  only.  There 
also  were  9  7  colleges  for  women  The  colleges 
and  universities  had  183,572  students  and 
and  an  aggregate  of  55,000,000  volumes  in 
their  libraries. 

^  As  for  schools  of  music  or  art,  almost  every 
city  has  at  least  one.  See  COLLEGES,  EDUCA- 
TION (MODERN),  EDUCATION  (STATE-AID), 
SCHOOLS  and  UNIVERSITIES;  articles  on 
other  educational  topics ;  and  articles  on  the 
states  and  on  single  universities  or  colleges. 

ART  AND  LITERATURE 
See  FINE  ARTS,  LITERATURE  (AMERICAN) 
and  SCULPTURE. 

PEOPLE  AND  IMMIGRATION 
The  population  of  Continental  United 
States  in  1910  was  91,972,266.  Including 
Alaska,  Hawaii,  Porto  Rico  and  Philippine 
Islands,  and  adding  estimates  for  the  islands 
of  Guam  and  Samoa  and  the  Canal  Zone, 
the  total  population  of  the  United  States 
and  possessions  is  about  101,100,000.  The 
original  inhabitants  were  Indians  (q.  v.} ,  of 
whom  there  are  291,581.  The  negroes  (q.  v.~) 
were  brought  into  this  country  in  1619  as 
slaves  (see  SLAVERY)  ,  and  number  over  10,000,- 
ooo.  Their  progress  since  1865  has  been  note- 
worthy. The  native  population  of  the  conti- 
nental United  States  in  1900  was  65,729,150, 
and  the  foreign-born  10,356,644.  There  were 
1 60  cities  of  25,000  or  more  inhabitants, 
their  combined  population  being  19,718,312. 
The  urban  population  (1910)  was  42,623,383, 
or  46.3%  of  the  total.  In  1910  there  were 
50  cities  with  a  population  of  100,000  o 
more  and  179  with  25,000  to  100,000  in 
habitants.  Among  these  chief  cities  are 
New  York,  Chicago,  Philadelphia,  St.  Louis, 
Boston,  Cleveland,  Baltimore,  Pittsburgh 
(including  Allegheny),  Detroit,  Buffalo,  San 
Francisco,  Milwaukee,  Cincinnati,  Newark, 
New  Orleans,  Washington,  Los  Angeles, 
Minneapolis,  Jersey  City,  Kansas  City, 
Seattle,  Indianapolis,  Providence,  Louisville, 
Rochester,  St.  Paul,  Denver  and  Portland, 
Oreg.,  all  but  six  east  of  the  Mississippi  and 
having  from  4,766,883  down  to  207,212  in- 
habitants. (See  articles  on  cities  of  the 
United  States  as  ADAMS  or  ZANESVILLE.) 
The  foreign-born  population  in  1900  was 
10,460,085,  representing  almost  every 
nationality,  26,918,107  immigrants  having 
come  between  1787  and  July  ist  of  1908. 
(Canadian  and  Mexican  immigrants  are  not 
included.)  Before  1775  the  English  and 
Scotch-Irish  were  the  prevailing  race,  though 
New  York  had  a  considerable  Dutch  and  Penn- 
sylvania a  large  German  population,  while 
South  Carolina  had  many  citizens  of  French 
descent.  (The  Louisiana  of  1803  and  Texas 
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and  the  southwest  and  California  after 
1848  added  many  French  and  Spanish  in- 
habitants to  the  United  States.)  After 
1820  immigration  began  to  be  considerable, 
the  British  predominating.  In  the  40*3 
and  50*3  the  Irish  immigration  first  and 
then  the  German  immigration  assumed* 
enormous  proportions,  the  Irish  settling 
chiefly  in  the  eastern  cities,  the  Germans 
on  the  western  prairies.  In  the  70*3  the 
Scandinavian  immigration  became  large, 
Maine,  Minnesota  and  Wisconsin  gaining 
many  farmers  from  the  storied  Northland 
of  Europe,  and  since  1890  Hungary,  Italy, 
Poland  and  Russia  have  poured  their 
millions  in.  In  1906-7,  of  1,285,349  im- 
migrants 338,452  or  over  a  third  came  from 
Austria-Hungary;  285,731  were  Italians; 
and  258,943  Russians  (chiefly  Jews).  But 
in  1911  only  878,587  immigrants  entered. 
Chinese  are  the  only  people  excluded  as 
a  nation,  though  Japanese  immigration  is 
restricted,  but  all  persons  likely  to  become 
a  public  charge  are  also  excluded  by  act 
of  Congress  (1882).  In  1885  and  1903  more 
drastic  laws  were  enacted,  that  of  1885 
being  later  modified  and  in  1891  extended. 
(See  CHINESE  EXCLUSION  and  EMIGRATION.) 

HISTORY 

The  story  of  our  country  naturally  falls 
into  three  parts.  These  are  the  colonial 
period,  the  revolutionary  epoch  and  the 
era  of  union.  The  first  extends  from  1576 
to  1763;  the  second  to  1789;  and  the  third 
to  the  present  day.  But  the  first  overlaps 
the  second,  because  the  revolution  began 
while  the  United  States  was  colonies;  and 
the  third  runs  back  into  the  second,  be- 
cause American  nationality  and  federal 
union  began  in  revolution.  Only  the  briefest 
account  of  American  history  can  here  be 
attempted.  So  it  is  suggested  to  the  stu- 
dent, who  wants  to  inform  himself  more 
fully,  that  he  not  only  consult  the  articles 
named  at  the  end  of  each  paragraph  but  see 
articles  on  all  the  men  and  places  and  events 
mentioned  within  each  paragraph  itself. 

The  Colonial  Period.  This  is  marked  by 
colonization  (1576-1750),  by  a  struggle  for 
expansion  (1750-63)  and  by  attempts  at 
union  (1763-75).  English  colonization  be- 
gan in  1585,  when  Raleigh  planted  settle- 
ments in  North  Carolina,  and  in  1602,  when 
Gosnold  placed  colonists  on  islands  off 
Massachusetts.  It  ended  in  1733,  when 
Oglethorpe  founded  Georgia.  Permanent 
settlement  came  in  1607  in  Virginia;  in 
1612  (by  the  Dutch)  in  New  York;  in  1616 
in  Maine;  and  in  1620  in  Massachusetts. 
New  Hampshire  (1623);  Maryland  (1634); 
Connecticut  and  Rhode  Island  (1636);  Dela- 
ware (1638,  by  Sweden);  New  tersey  (in 
1640  by  Swedes,  before  1650  by  Dutch  and 
in  1664  by  Englishmen);  North  Carolina  (by 
Virginians  before  1650,  by  English  colon- 
ists in  1663);  South  Carolina  (1670);  and 


Pennsylvania  (1661,  though  Swedes  had 
founded  settlements  there  in  1627  and 
Englishmen  in  1641)  successively  became 
permanently  settled.  The  separate  his- 
tories of  these  colonies  are  given  in  articles 
under  titles  as  above.  They  were  gov- 
erned by  charters  to  the  colonists!  or  by 
proprietors  or  by  the  king,  but  all  in  effect 
were  representative  democracies.  Life  had 
all  the  hardships  of  existence  in  any  new 
country,  and  these  were  increased  by  the 
difficulties  of  communication  The  southern 
planters,  however,  enjoyed  a  luxury  that 
the  middle  colonies  and  New  England  could 
not  then  have.  Nevertheless,  as  early  as 
1760  material  prosperity  abounded  every- 
where. In  New  England  education  was 
general;  in  the  central  colonies  special 
classes  had  good  education;  and  in  the 
south  the  better  class  received  education  of 
a  high  order.  Six  colleges  —  Harvard, 
William  and  Mary,  Yale,  Princeton,  Penn- 
sylvania and  King's  (now  Columbia)  — 
were  founded  before  1760.  Religious  free- 
dom prevailed  to  an  exceptional  extent. 
Thirteen  governments  (Maine  being  in- 
cluded in  Massachusetts  and  Vermont  in 
New  Hampshire  and  New  York)  stretched 
from  French  Canada  to  Spanish  Florida 
and  from  the  Atlantic  into  the  Appalach- 
ians. Their  people  numbered  1,250,000; 
had  tamed  the  wilderness;  had  survived 
many  struggles  with  the  Indians;  and  were 
beginning  to  swarm  across  the  mountains 
into  the  fertile  valleys  of  the  west.  They 
were  _not  unaware  of  their  power.  In  1690 
and  in  1710  New  England  had  captured 
Port  Royal,  Nova  Scotia,  from  France,  and 
in  1745  it  took  Louisbourg,  the  strongest  of 
American  fortresses,  on  Cape  Breton  Island. 
But  the  colonists  feared  France  in  Canada 
(q.  v.)  and  the  French  alliance  with  the 
Indians  of  the  west.  In  1749-54  came  the 
crisis  in  the  conflict  for  the  continent,  when 
the  Virginians  entered  the  Ohio  Valley  at 
Pittsburgh  and  Washington  (1755)  fought 
with  and  surrendered  to  the  French.  (See 
FRENCH  AND  INDIAN  WAR.)  In  1763 
France  ceded  its  American  possessions  (ex- 
cept New  Orleans)  from  the  Mexican  Gulf 
to  the  Arctic  Ocean  and  from  the  Appa- 
lachians to  the  Mississippi  to  Great  Britain. 
It  also  ceded  the  Louisiana  country  be- 
tween the  Mississippi  and  the  Rockies  to 
Spain.  So  the  colonists  made  good  their 
claim  to  the  eastern  half  of  the  Mississippi 
Valley,  and  cleared  the  way  for  the  march 
of  the  Americans  of  the  igth  century  from 
the  Atlantic  to  the  Pacific.  The  French 
and  Indian  War  showed  the  colonies  their 
full  strength,  trained  the  soldiers  and  gen- 
erals of  the  War  for  Independence  and  first 
united  all  the  colonies.  But  its  last  result 
was  to  kill  all  sense  of  dependence  on  Eng- 
land. (See  ALBANY  CONGRESS;  ANDROS; 
BACON,  NAT.;  BALTIMORE,  LORD;  BERKE- 
LEY, WM.;  BLUB  LAWS;  BOOUB,  DAN-: 
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BRADDOCK,  ED.;  CARTERET,  GEO.;  CLAI- 
BORNE,  WM.;  COLLEGES;  CULPEPER;  DELA- 
WARE, LORD;  ENDICOTT;  GOSNOLD;  IN- 
DIANS; JAMESTOWN;  LOUISBOURG;  LA 
SALLE;  PENN;  PILGRIMS;  PONTIAC;  PURI- 
TANS; RALEIGH,  SIR  W.;  SMITH,  CAPT.,  OF 
VIRGINIA;  and  SEVEN  YEARS'  WAR. 

The  Revolutionary  Epoch.  The  English 
government,  to  repay  the  expenses  of  the 
war  with  France,  taxed  the  American  col- 
onies heavily.  Since  1651  it  had  hampered 
their  commerce  and  manufactures,  and  Par- 
liament's legislation  was  one  of  the  direct 
causes  of  the  American  Revolution,  but 
acts  in  restraint  of  trade  were  not  vigor- 
ously and  universally  enforced  until  1761. 
The  colonists  acknowledged  that  it  was 
only  fair  that  they  should  pay  their  share 
of  the  cost  of  their  protection  by  England, 
but  denied  that  Parliament,  in  which  they 
were  not  represented,  had  the  right  to  tax 
them.  In  1761  Otis  of  Massachusetts 
declared  that  "an  act  of  Parliament  against 
the  constitution  is  void,"  and  the  colonists 
resisted  Parliament's  writs  of  assistance. 

In  1765  Parliament  passed  a  stamp-act 
that  taxed  the  colonists  without  their  con- 
sent, devoted  the  American  revenue  to  the 
support  of  a  standing  army,  and  intended 
this  army  to  maintain  taxation.  The  Vir- 
ginian assembly,  the  people's  house  of  the 
legislature,  declared  that  each  colony  had 
the  right  to  make  its  laws  and  to  lay  and 
spend  the  taxes;  the  Massachusetts  assem- 
bly proposed  an  American  congress  of 
representatives  from  every  colony,  appoint- 
ing a  committee  to  secure  united  action. 
The  congress  met,  and  appealed  to  the 
king  and  Parliament.  The  stamp-act  (q.  v.) 
was  repealed,  but  American  imports  were 
taxed  (1767)  and  the  British  authorities 

foaded  the  colonists  further  and  further. 
n  1773  the  colonial  legislatures  appointed 
"committees  of  correspondence"  to  keep 
up  union  of  action  with  one  another.  A 
national  spirit  had  been  born.  When  the 
people  of  Boston  threw  a  cargo  of  tea  into 
the  water,  "the  whole  continent  applauded.'" 
In  1774  Boston  was  closed  to  commerce  and 
the  charter  of  Massachusetts  changed. 
These  acts  of  the  British  government  made 
war  only  a  question  of  time.  They  crys- 
tallized every  element  of  union  in  the 
colonies.  The  Virginians  suggested,  and 
the  men  of  Massachusetts  called,  another 
congress  which  met  at  Philadelphia  in  Sep- 
tember of  1774.  This  was  the  first  con- 
tinental congress  (q.  v.),  the  first  really 
national  body  in  American  history.  It 
addressed  the  English  people  and  the  king, 
and  issued  a  Declaration  of  Rights  of  the 
colonists.  It  approved  Massachusetts' 
opposition  to  Parliament  and  resolved  that, 
if  execution  of  the  acts  "by  force  "should  be 
attempted,  "all  America  ought  to  support 
their  opposition."  Congress  summoned 
a  new  Congress  which  convened  at  Phila- 


delphia in  May  of  1775.  The  British 
government  now  ordered  General  Gage  to 
reduce  the  colonies  to  submission,  and 
he  at  once  took  possession  of  Boston  Neck 
and  fortified  it. 

On  April  19,  1775,  at  Concord  and  Lex- 
ington, Mass.,  war  began,  and  with  it  the 
national  existence,  politically,  of  the  United 
States.  The  people's  or  lower  house  of 
every  colony  took  the  government.  Con- 
gress met  as  the  representative  of  an  united 
people,  and  all  the  colonists  supported 
Massachusetts.  The  articles  of  association 
had  already  substituted  government  by  the 
people  for  government  by  the  legislatures, 
and  the  general  union  affected  all  our  after 
history.  Congress  was  sustained  by  the 
united  people  without  regard  to  colonial 
governments,  but  did  not  take  the  national 
powers  that  were  within  its  grasp.  Con- 
gress adopted  the  Massachusetts  miltia 
around  Boston  as  the  nucleus  of  the  national 
army,  and  Washington  was  appointed  its 
commander-in-chiei.  The  day  of  his  being 
commissioned  is  the  day  of  the  battle  of 
Bunker  Hill,  which  was  one  of  the  decisive 
battles  of  the  war,  because  it  showed  that 
American  soldiers  would  stand  their  ground. 
In  March  of  1776  Washington  compelled 
the  British  to  quit  Boston.  The  war  was 
unpopular  in  England,  the  British  fighting 
but  half-heartedly  till  1778.  In  June  of 
1776  Richard  Henry  Lee  of  Virginia  moved 
that  Congress  declare  independence,  and  in 
July  it  "resolved  that  these  united  colonies 
are  and  of  right  ought  [to  be  free  and 
independent  states;  that  they  are  absolved 
from  all  allegiance  to  the  British  crown; 
and  that  all  political  connection  between 
them  and  Great  Britain  is  and  ought 
to  be  totally  dissolved."  On  July  4 
Jefferson's  Declaration  of  Independence 
was  adopted  by  Congress,  and  the  United 
States'  legal  existence  began.  Meanwhile 
the  war  was  going  against  the  new 
nation,  for  Washington  was  driven  out  of 
Long  Island,  New  York  and  New  Jersey, 
and  the  British  controlled  the  Hudson's 
mouth.  But  on  Dec.  26,  1776,  at  Trenton, 
N.  J.,  Washington  struck  the  blow  that 
proved  the  turning-point  of  the  war,  and 
on  Jan.  4,  1777,  he  made  Morristown,  N.  J., 
his  headquarters,  and  there  these  really  re- 
mained through  almost  all  the  rest  of  the 
war.  De  Kalb  of  Germany,  Kosciusko  ot 
Poland  and  La  Fayette  of  France  already 
were  serving  in  the  American  army;  Pulaski 
and  Steuben  came  later;  and  in  1777  Frank- 
lin in  France  made  the  government  in  all 
but  name  an  ally  of  the  United  States. 
On  Oct.  17,  1777,  Burgoyne,  a  British  gen- 
eral who  had  tried  to  cut  off  New  England 
from  the  other  colonies  by  coming  down 
the  Hudson  from  Canada,  was  forced  to 
surrender  his  army  at  Saratoga.  This  suc- 
cess won  the  United  States  a  treaty  of 
alliance  with  France.  Howe  captured 
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Philadelphia,  the  capital,  in  1777,  and 
Washington,  though  he  had  made  his  army 
capable  of  taking  the  offensive,  spent  a 
terrible  winter  at  Valley  Forge,  Pa.  In 
the  summer,  however,  of  1778  the  end 
began.  There  were  no  more  important 
events  at  the  north,  except  unsuccessful 
attempts  to  recover  Newport,  R.  I.,  Wayne's 
capture  of  Stony  Point  and  Arnold's  treason 
at  West  Point;  for  Washington  at  Morns- 
towa,  N.  ].,  watched  New  York  and  pro- 
tected Philadelphia.  In  the  winter  of 
1778-9  Clark!  of  Kentucky,  under  the 
authority  of  Virginia,  won  the  west  for  the 
United  States.  The  English,  hopeless  of 
success  in  the  north  and  east,  transferred 
the  war  to  the  south,  mistakenly  imagining 
that  the  slaves  would  rise  against  their 
masters.  In  1778  they  captured  Savannah 
and  Georgia,  in  1780  Charleston  and  South 
Carolina.  But  Greene,  the  only  great  Amer- 
ican general  developed  by  the  war,  except 
Washington,  saved  the  south  (1781),  though 
never  winning  a  battle,  and  he  was  ably 
seconded  by  Morgan,  Marion  and  Sumter. 
The  English  held  only  Charleston,  New 
York  City  and  Savannah,  and  the  country 
at  large  had  long  been  at  peace.  In  June 
of  1781  Cornwallis  chose  Yorktown,  Va., 
as  a  permanent  post  on  Chesapeake  Bay. 
But  Washington,  watching  Clinton  at  New 
York,  had  been  reinforced  by  6,000  French 
troops.  A  French  fleet  was  to  enter  the 
Chesapeake.  Washington  deceived  Clinton 
into  thinking  that  he  was  to  attack  New 
York  City.  Clinton  weakened  Cornwallis 
by  withdrawing  part  of  his  troops.  Wash- 
ington moved  down  the  Hudson,  kept 
Clinton  in  ignorance  to  the  last  moment, 
suddenly  swung  aside  through  New  Jersey 
and  Philadelphia,  and  hurried  the  allied 
armies  down  Chesapeake  Bay.  The  French 
fleet  had  early  in  September  driven  off  the 
British  fleet  supporting  Cornwallis.  The 
American  and  French  armies  invested  his 
position  in  front,  the  French  fleet  his  rear. 
Besieged  and  starved,  the  English  fleet 
unable  to  reach  him,  he  surrendered  on 
Oct.  19,  1781.  "My  God!"  cried  Lord 
North,  when  the  news  reached  him,  throw- 
ing up  his  hands;  "it  is  all  over.'!  It  was. 
The  moral  effect  of  the  capture  of  Corn- 
wallis practically  ended  the  fighting.  On 
Nov.  30,  1782,  Great  Britain  acknowledged 
the  independence  of  the  United  States,  and 
on  Sept.  3,  1783,  peace  was  definitively 
concluded.  (See  ADAMS,  JOHN;  ADAMS, 
SAM.;  ANDRE;  ARNOLD,  BENEDICT;  BUNKER 
HILL;  BURGOYNE,  JOHN;  CINCINNATI,  Soc. 
OF;  CLARK,  GEO.  R.;  CORNWALLIS;  DANB, 
NATHAN;  DAUGHTERS  OF  THE  REVOLUTION; 
DECLARATION  OF  INDEPENDENCE;  FRANK- 
LIN, BEN.;  GREENE,  NAT.;  HAMILTON,  A.; 
JEFFERSON, THOS.  ;  LEE,  R.  H.  ;MoRRis,  ROB.  ; 
OTIS,  JAMES;  PAINE,  THOS.;  PARLIAMENT; 
SARATOGA;  TRENTON;  VALLEY  FORGE; 
WASHINGTON,  GEO.;  and  YORKTOWN.) 


The  United  States,  which  had  first  called 
itself  by  that  name  in  the  Declaration  of 
Independence,  began  with  a  territory 
bounded  on  the  north  nearly  as  now,  on 
the  west  by  the  Mississippi  to  the  latitude 
ol  Florida  and  on  the  south  by  (then 
Spanish)  Florida.  But  the  country,  though 
a  union,  was  a  confederated  union,  not  a 
federal  union.  For  in  1775-6  the  colonies, 
as  soon  as  imminent  danger  disappeared, 
deprived  Congress  of  so  much  power  that 
they  endangered  the  nation's  life.  The 
new  legislatures  took  the  power  of  naming 
and  recalling  the  delegates  to  Congress;  the 
thought  of  nationality  grew  dim;  and  the 
colonies  asserted  that  they  were  sovereign 
states.  In  1777  articles  (q.  v.)  of  confed- 
eration were  adopted  which  made  the  new 
nation  merely  "  a  firm  league  of  friendship  " 
between  sovereign  states.  Congress  at  best 
hardly  had  more  than  advisory  power.  The 
states  were  to  be  sovereign  in  everything. 
The  result  was  inefficiency  in  the  manage- 
ment of  public  affairs.  So.  in  1787,  "we, 
the  people  of  the  United  States,  in  order 
to  form  a  more  perfect  union"  held  a  con- 
stitutional convention  which  met  at  Phila- 
delphia. This  was  the  ablest  body  that  had 
assembled  since  1775,  and  Washington  pre- 
sided. It  formed  the  present  constitution 
(which  has  already  been  described),  nine 
states  adopted  it  by  June  of  1788,  and  the 
new  government  began.  This  is  the  fed- 
eral union,  in  which  the  people  are  the 
sovereign.  New  York  was  made  the  cap- 
ital, Washington  elected  president  unan- 
imously and  John  Adams  made  vice-presi- 
dent (1789). 

In  1787,  too,  the  continental  Congress 
had  passed  an  ordinance,  the  famous  Ordi- 
nance (q.  v.)  of  1787,  in  regard  to  the  new 
lands  of  the  United  States  between  the 
states  and  the  Mississippi,  the  states  hav- 
ing ceded  their  lands  there  to  the  United 
States.  These  lands  played  no  small  part 
in  bringing  about  the  federal  union,  and 
the  ordinance  proved  of  immense  import- 
ance to  the  future  of  the  United  States  and 
to  its  politics. 

It  is  difficult  to  realize  how  poor  and  weak 
our  country  was.  It  owed  $42,000,000,  but 
numbered  only  3,929,214  people.  It  was  an 
almost  exclusively  agricultural  country. 
Communication  was  slow  and  painful.  Dis- 
tances were  immense  when  there  were  neither 
railroads  nor  steamships,  and  this  in- 
creased the  labor  of  administering  such  a 
country  under  a  single  government.  The 
states  were  jealous  of  one  another  and  of 
the  Union.  The  people  themselves  had 
changed  since  1775,  and  not  for  the  better. 
The  things  that  saved  the  nation  were  the 
picked  men  that  led  it  and  created  a  strong 
government;  the  keen  and  intelligent  inter- 
est of  its  citizens  in  politics;  and  the  outlet 
to  the  new  domain  in  the  west.  The  states 
yielded  their  claims  here  to  the  Union,  free 
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navigation  of  the  Mississippi  was  secured 
from  Spain  (1795),  and  emigration  began 
to  flow  freely  across  the  Alleghames. 
The  Federalist  party  controlled  the 
first  two  Congresses,  and  organized  the 
government  much  as  it  is  to-day.  Pro- 
tection of  American  manufactures  was 
begun,  the  national  debt  funded,  the  debts 
of  the  states  being  assumed  as  part  of  it, 
a  national  bank  founded,  and  Washington 
City  appointed  to  be  the  capital  after  1800. 
John  Adams  was  elected  president  and 
Thomas  Jefferson  vice-president  in  1797. 
But  the  Federal  party  passed  three  laws 
about  aliens  and  sedition  that  the  Anti- 
Federalists  (then  called  Republicans,  but 
Democrats  now)  considered  political  perse- 
cution. In  1 80 1  the  Anti- Federalists  came 
into  power  in  the  election  of  Thomas  Jeffer- 
son as  president.  (See  ALIEN  AND  SEDI- 
TION LAWS;  HABEAS  CORPUS;  HISTORY;  IN- 
DIANS; INTERNATIONAL  LAW;  JAY,  JOHN; 
JURY,  TRIAL  BY;  LANDS;  MINT;  MONEY; 
NATURALIZATION;  NAVIGATION  LAWS;  NEU- 
TRALITY; POLITICAL  ECONOMY;  POLITICAL 
PARTIES;  POOR  LAWS;  PRESIDENT;  PRESS, 
FREEDOM  OF;  PROTECTION;  SUFFRAGE; 
TARIFF;  TAXES;  and  WHITE  HOUSE). 

Meanwhile  Vermont  (1791),  Kentucky 
(1792)  and  Tennessee  (1796)  had  become 
states.  Whitney  (1793)  had  invented  the 
cotton-gin,  which  made  cotton-growing 
profitable  and  slave-labor  apparently  neces- 
sary, and  so  played  a  part  in  politics. 
"'The  West"  had  begun  to  be  a  factor  in 
our  growth,  for  the  Indians  of  Ohio  had 
been  compelled  to  surrender  their  lands  and 
the  safety  with  which  settlement  could  be 
made  gave  it  a  new  impetus.  The  rising 
spirit  of  migration  inspired  the  people  to 
try  to  improve  the  communications,  and 
attempts  were  made  to  introduce  turnpikes 
and  canals.  Our  population  (1800)  had 
become  5,308,483. 

Jefferson,  though  believing  that  the  con- 
stitution should  be  interpreted  narrowly 
and  the  powers  of  the  national  government 
severely  restricted,  was  forced  by  events  to 
do  things  that  not  even  the  Federalists  had 
done.  He  doubted  if  the  nation  had  the 
right  to  buy  and  hold  territory,  but  in 
1803  he  bought  the  Louisiana  country, 
thus  more  than  doubling  the  area  of  the 
United  States.  He  also  sent  Lewis  and 
Clark  to  explore  the  Oregon  country.  In 
1803  the  Barbary  pirates  were  reduced  to 
submission.  In  1807  an  embargo  act  for- 
bade foreign  commerce  altogether,  in  order 
to  starve  Great  Britain  into  fair  treatment 
of  the  United  States.  It  injured  American 
commerce  greatly,  but  did  nothing  else; 
and  the  relations  between  England  and  the 
United  States  grew  more  and  more  strained. 
Ohio  had  become  a  state  in  1803;  Fulton 
had  made  steam  a  commercial  success  in 
navigation  (1807),  so  that  within  four  years 
steamers  plowed  the  western  rivers  and 


emigration  crossed  the  Mississippi;  and  the 
slave-trade  was  abolished  (1808).  (See  EM* 
BARGO  ACT;  LEWIS  AND  CLARK;  and  LOUIS- 
IANA PURCHASE). 

Madison  succeeded  Jefferson  in  1800,  and 
tried  to  carry  out  Jefferson's  policy,  but  in 
1812  had  to  declare  war  against  England. 
The  United  States  could  no  longer  tolerate 
the  British  claim  of  sovereignty  over 
naturalized  American  citizens,  the  claim  to 
the  right  to  search  the  ships  of  neutrals, 
the  claim  of  a  right  to  impress  her  sub- 
jects as  seamen,  wherever  found.  On  land 
the  war  was  disastrous,  as  a  whole,  for 
America,  though  the  battles  of  Chippewa, 
Lundy's  Lane  and  New  Orleans  were  Amer- 
ican victories;  but  at  sea  and  on  the  lakes 
it  was  successful,  the  United  States  win- 
ning 15  out  of  1 8  engagements.  Peace  was 
renewed  on  Dec.  24,  1814.  Nothing  was 
said  about  search  and  impressment,  but 
Britain  never  again  searched-  American 
ships  or  impressed  American  seamen.  The 
war  strengthened  the  national  government 
and  took  the  Democratic  party  to  many  of 
the  positions  of  the  Federalists.  The  su- 
preme court,  John  Marshall  of  Virginia 
being  chief-justice  (1801-35),  also  took 
advanced  positions  in  favor  of  the  federal 
government.  Protection  to  American  in- 
dustries was  renewed,  and  inventive  genius 
grew  rapidly.  By  1810  our  population  had 
grown  to  7,239,881.  Louisiana  had  become 
a  state  in  1812.  (See  EMIGRATION;  HART- 
FOR-D  CONVENTION;  MARSHALL,  JOHN;  and 
TECUMSEH). 

Madison  was  in  1817  'succeeded  by  Mon- 
roe, and  the  old  Democratic  party  became 
two  parties  (1825).  Clay  was  the  leader 
of  the  new -Democracy,  which  called  itself 
Whigs  and  took  in  the  remains  of  the 
Federal  party;  Calhoun  and  Jackson  of 
the  party  which  now  formally  called  itself 
the  Democratic  party.  The  westward 
movement  pf  population  was  growing  more 
and  more,  and  Indiana,  Mississippi,  Illinois, 
Alabama,  Maine  and  Missouri  all  joined 
the  Union  during  1816-21.  The  popula- 
tion (1820)  had  become  9,638,453.  All  our 
territory  east  of  the  Mississippi  (except  the 
northern  part  of  the  old  northwest)  had 
become  states,  Florida  had  been  bought 
from  Spain,  and  the  Indians  between 
Georgia  and  the  Mississippi  had  ceded  their 
lands  and  left  this  territory  open  for  settle- 
ment. Commerce  between  the  east  and  the 
west  was  facilitated  in  1825  by  the  com- 
pletion of  the  Erie  Canal.  In  1823  Monroe 
promulgated  the  Monroe  doctrine. 

John.Quincy  Adams  (q.  v.)  in  1825  followed 
Monroe,  being  elected  as  a  National  Re- 
publican. He  upheld  the  system  of  internal 
improvements  and  of  protection  to  manu- 
factures, the  tariff  of  1828  being  extremely 
S-otectionist.  (See  ERA  OF  GOOD  FEELING; 
ISSOURI;  SLAVERY;  and  WHIGS). 

Jackson  became  president  in  1829.     Cal- 
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houn  of  South  Carolina  held  that  any 
state,  if  it  considered  a  law  of  Congress 
unconstitutional,  might  suspend  or  nullify 
it.  South  Carolina  declared  the  tariff  of 
1832  null,  but  Jackson  compelled  it  to 
repeal  the  ordinance  of  nullification.  He 
also  deprived  the  United  States  Bank  of 
the  public  funds.  During  1829-37  all  the 
machinery  of  American  political  parties 
came  into  being.  In  1826  the  railroads  had 
begun  and  they  made  the  growth  of  the 
west  far  more  speedy.  Our  population  in 
1830  was  12,866.020.  Anthracite  was  now 
at  last  used  with  commercial  success. 
Steam  navigation  across  the  Atlantic  was 
established  (1838),  the  telegraph  came  in 
1844,  and  the  modern  era  of  the  United 
States  opened  In  1835  the  public  debt  was 
extinguished,  and  the  surplus  distributed 
among  the  states.  In  1837  came  a  serious 
financial  panic.  (See  BLACK  HAWK;  CAL- 
HOUN,  JOHN  C.;  CLAY,  HENRY;  CROCKETT, 
DAVY;  HAYNE.  R.  Y  ;  HOUSTON,  SAM.; 
JACKSON,  ANDREW;  JOURNALISM;  KENT. 
JAMES;  NEWSPAPERS;  SOUTH  CAROLINA; 
SATES"  RIGHTS;  TEXAS;  STORY,  Jos.;  and 
WEBSTER,  DANIEL.) 

Van  Buren  succeeded  Jackson  in  1837, 
and  replaced  the  national  bank  by  the 
government  treasury,  but  the  hard  times 
enabled  the  Whigs  to  elect  William  Henry 
Harrison.  As  he  died  soon  after  his  in- 
auguration (1841),  Vice-President  Tyler  be- 
came president,  and  the  Democrats  rather 
than  the  Whigs  ruled.  They  then  elected  Polk 
(1845-9)  and  Texas  was  annexed  in  1845. 
War  with  Mexico  followed  (1846-8),  America 
took  possession  of  California  and  New 
Mexico,  and  Taylor  and  Scott  won  every 
battle  with  the  Mexicans.  Peace  was  con- 
cluded in  1848,  Mexico  ceding  what  now  are 
Arizona,  California,  New  Mexico,  Nevada 
and  Utah.  The  United  States  paid  Mexico 
$15,000,000  and  assumed  $3,000,000  of 
Mexican  debts  to  American  citizens.  At 
the  same  time  (1844-6)  the  United  States 
obtained  the  Oregon  country  (between  the 
Rockies,  Canada,  the  Pacific  and  California, 
Nevada  and  Utah)  from  England.  Texan 
annexation  had  added  375,000  square  miles 
to  the  country,  the  Mexican  cession  500,- 
ooo  and  the  Oregon  country  about  250,000. 
The  United  States,  when  the  Gadsden  pur- 
chase (1853)  rectified  the  frontier  between 
Mexico  and  New  Mexico,  had  taken  the 
dimensions  it  retained  till  1867.  (See  CALI- 
FORNIA; COMPROMISE  OF  1850;  FUGITIVE 
SLAVE  LAW;  GADSDEN  PURCHASE;  MEXI- 
CAN WAR;  MEXICO;  MORMONS;  OMNIBUS 
BILL;  and  UTAH.) 

But  the  discovery  of  gold  in  California 
(1848)  and  the  non-existence  of  slavery  in 
the  Mexican  lands  brought  political  troubles. 
The  Missouri  compromise  (1820)  had  pro- 
hibited slavery  (except  in  Missouri)  in  the 
Louisiana  country  north  of  3  6°  3  o'.  Agitators 
at  the  north  at  once  opened  public  opposi- 


tion to  slavery,  and  in  1831  a  movement 
for  the  abolition  of  it  began.  (See  EMANCIPA- 
TION, GARRISON  and  PHILLIPS.)  In  1820 
the  south  and  the  north  had  already  drifted 
apart  in  their  views  as  to  slaverv,  state 
sovereignty  and  the  Union.  New  economic 
conditions  controlled  the  north  and  the 
west,  which  the  south  hardly  felt,  and  these 
widened  the  gulf  between  the  sections. 
California  applied  for  admission  as  a  state, 
and  forbade  slavery.  If  it  and  other  states 
from  the  new  territory  were  to  be  free 
states,  the  slave-states  would  lose  power 
and  slavery  would  be  endangered.  In  1850 
California  was  admitted  as  a  free  state,  but 
a  fugitive-slave  law  was  passed. 

Since  1830  material  development  had 
been  extraordinary.  The  sudden  increase 
of  wealth  gave  fresh  impetus  to  the  spirit 
of  invention.  Goodyear  s  method  of  vul- 
canizing rubber  (1839)  came  into  universal 
use.  McCormick  invented  the  reaper  (1834), 
which  has  been  hardly  less  important  to 
the  country  than  the  railroad,  enabling  it 
to  fill  the  west  rapidly  and  making  western 
farms  profitable.  In  1846  came  the  power- 
loom,  a  successful  sewing-machine  and  the 
surgical  use  of  anesthetics.  Next  year 
brought  the  rotary  press  for  printing.  In 
1847,  too,  European  immigration  first  be- 
came an  important  factor  in  the  making 
of  the  country.  Its  population  in  1840 
was  17,069,453.  In  1850  it  had  become 
23,191,876. 

The  Whigs  elected  Taylor  (1849),  wno> 
however,  died  in  July  of  1850  and  was  suc- 
ceeded by  Fillmore.  The  Democratic  party 
had* put  forward  the  doctrine  of  squatter 
sovereignty  or  the  proposal  that  the  people 
of  each  territory  be  left  to  settle  the  ques- 
tion of  slavery  for  themselves.  The  Whigs 
had  ignored  or  evaded  the  problem.  la 
1854  Kansas  and  Nebraska  were  organized 
as  territories,  both  being  in  territory  where 
the  Missouri  compromise  had  prohibited 
slavery.  The  compromise  was  now  re- 
pealed, and  the  question  of  slavery  was  left 
to  the  people  of  these  territories.  The 
south  and  the  north  vied  to  see  whether 
these  people  should  be  southerners  and 
favor  slavery,  or  northerners  and  favor 
freedom.  Civil  war  in  Kansas  en- 
sued, but  the  antislavery  settlers  were  in 
a  large  majority  and  Kansas  finally  (1861) 
became  a  free  state.  Meanwhile  a  new 
party,  an  antislavery  party  only  so  far  as 
ft  aimed  to  exclude  slavery  from  the  na- 
tional territory,  had  arisen  and  had  cap- 
tured the  popular  branch  of  Congress.  The 
Democratic  party,  which  since  1852  had 
practically  been  the  sole  party,  was  faced 
by  the  Republican  party.  (See  CHASE, 
SALMON  P.;  DAVIS,  JBFFERSON,  DOUGLAS, 
S.  A.;  KANSAS;  LINCOLN,  ABRAHAM;  SBW- 
ARD,  WM.  H.j  STANTON,  E.  M.I  SUMNBR, 
CHAS.  ;  and  UNDERGROUND  RAILROAD.) 

The    Democrats    had    elected     Franklin 
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Pierce  (1853)  and  in  1857  James  Buchanan, 
another  Democratic  president,  succeeded 
him.  In  1857  Chief- Justice  Taney  of  the 
Supreme  Court  decided  that  the  national 
constitution  considered  slaves,  not  persons, 
but  property;  that  the  Missouri  compromise 
had  been  unconstitutional;  that  Congress 
was  bound  to  protect  property;  and  that 
Congress,  therefore,  ought  to  and  must 
protect  slavery  in  the  national  territory. 
The  south  maintained  that  its  view  as  to 
the  duty  of  Congress  was  confirmed,  the 
north  flouted  the  decision  (the  Dred  Scott 
decision),  and  disunion  came  in  sight.  But 
the  south  and  the  north  had  so  diverged 
in  population,  resources  and  wealth,  that 
in  1860  the  free  states  were  19,000,000  to 
the  slave  states'  12,000,000.  (The  total 
population  was  31,443,321.)  The  Demo- 
cratic party  split  in  1860,  the  northern  or 
Douglas  Democrats  resting  on  squatter 
sovereignty  and  the  compromise  of  1850, 
but  willing  to  accept  the  decision  of  the 
Supreme  Court,  the  southern  Democrats 
demanding  protection  from  Congress  for 
slavery  in  the  territories.  The  Republicans 
demanded  that  Congress  prohibit  slavery  in 
the  national  domain.  Abraham  Lincoln, 
their  candidate,  was  elected.  South  Carolina 
on  Dec.  20,  1860,  seceded  and  prepared  for 
war,  and  by  Feb.  i,  1861,  had  been  followed 
by  Mississippi,  Florida,  Alabama,  Georgia, 
Louisiana  and  Texas.  On  Feb.  4  they 
formed  the  Confederate  States.  In  the 
spring  North  Carolina,  Arkansas,  Virginia 
and  Tennessee  joined  the  Confederacy.  On 
April  14,  1861,  South  Carolina  attacked 
Fort  Sumter,  and  the  Civil  War  began. 
It  closed  on  April  9,  1865,  at  Appomattox, 
Va.  It  had  engaged  2,780,000  Federal  and 
1,000,000  Confederate  troops;  cost  500,000 
lives;  encumbered  the  nation  with  a  debt 
of  $2,800,000,000;  and  almost  ruined  the 
south. 

For  details  of  this  bitter  and  exhausting 
struggle  the  reader  is  referred  to  accounts 
(under  proper  titles)  of  the  important  battles, 
as  Bull  Run,  Donelson,  Shiloh,  Stone  River, 
Antietam,  Fredericksburg,  Gettysburg, 
Vicksburg,  Chickamauga,  the  Wilderness, 
Spottsylvania,  Mission  Ridge  and  Atlanta, 
as,  also,  to  sketches  of  the  great  leaders, 
as  Lincoln,  Grant,  Sherman,  Thomas, 
Sheridan,  Logan  and  others  of  the  Federal 
side  and  Davis,  Lee,  Beauregard,  John- 
ston, Jackson  and  others  of  the  Confederates. 
It  should  be  noted,  however,  that,  while  the 
final  issue  was  determined  in  the  results  of 
these  great  battles,  any  adequate  under- 
standing of  the  intensity  and  strain  of  this 
titanic  struggle  must  be  sought  in  the  story 
of  hundreds  of  minor  engagements;  for  the 
record  shows  that  during  1862-4  every  day 
saw  a  clash  of  arms,  and  it  is  a  literal  fact 
that  the  roar  of  artillery  and  the  rattle  of 
musketry  did  not  cease  for  one  day  during 
these  dreadful  years.  (See  CONFEDERATE 


STATES;  DECORATION  DAY;  DRAFT  RIOTS; 
EMANCIPATION  PROCLAMATION;  JOHNSON, 
ANDREW;  KUKLUX  KLAN;  NEGRO  EDUCA- 
TION; PEACE  SOCIETIES;  RECONSTRUCTION, 
REPUBLIC,  GRAND  ARMY  OF  THE;  and 
THANKSGIVING  DAY). 

Reconstruction  ensued,  and  on  Jan.  30, 
1871,  the  last  of  the  seceding  states  was 
recognized  and  reinstated  by  Congress.  On 
Jan.  i,  1863,  the  proclamation  of  emanci- 
pation from  slavery  had  been  issued;  in 
1865  the  thirteenth  amendment  to  the 
constitution  abolished  it  forever;  and  in 
1870  the  fifteenth  amendment  was  adopted, 
which  provided  that  "the  right  of  citizens 
of  the  United  States  to  vote  shall  not  be 
denied  or  abridged  by  the  United  States 
or  by  any  state  on  account  of  race,  color 
or  previous  condition  of  servitude."  By 
1897  the  debt,  in  spite  of  enormous  pensions 
yearly  to  survivors  from  the  Federal  forces, 
had  been  reduced  nearly  half.  In  1867 
Alaska  had  been  purchased  from  Russia 
and  France  had  been  compelled  to  with- 
draw from  Mexico,  which  was  thus  enabled 
to  overthrow  Maximilian. 

Andrew  Johnson,  who  had  been  made 
president  by  Lincoln's  death,  was  suc- 
ceeded in  1869  by  General  Grant.  During 
his  administration  the  Alabama  claims 
against  England  were  settled  by  arbitration 
in  favor  of  the  United  States,  the  Union  and 
Central  Pacific  Railroads  were  completed, 
the  civil  service  was  reformed,  the  panic  of 
1873  occurred,  and  the  centenary  of  the  in- 
dependence of  the  United  States  was  cele- 
brated by  an  international  exposition.  In 
1870  the  population  had  grown  to  38,5  58,3  7 1 . 
(See  ALABAMA  CLAIMS;  ARBITRATION;  EXPO- 
SITIONS; LABOR;  LABOR  PARTIES;  PEONAGE; 
RED  CROSS  SOCIETIES;  SPECIE  PAYMENTS; 
and  WOMAN'S  RIGHTS.) 

In  1877  Rutherford  B.  Hayes  was  inaugu- 
rated president.  He  immediately  withdrew 
the  last  Federal  troops  from  the  south,  and 
the  government  of  the  southern  states  by 
the  negroes  and  by  northern  office-holders 
ceased.  Specie-payments  were  resumed. 
James  A.  Grarfield  succeeded  him  in  1881, 
but  was  assassinated,  Vice-President  Chester 
A.  Arthur  succeeding  to  the  presidency. 
Chinese  immigration  and  polygamy  were 
prohibited.  By  1880  the  population  had 
become  50,1 55, 783. 

The  Democratic  party  came  into  power 
again  in  1885,  when  Grover  Cleveland  be- 
came president.  He  extended  the  reform 
of  the  civil  service  to  a  great  number  of 
offices,  and  urged  radical  changes  in  the 
tariff.  Another  antipolygamy  law  and  an- 
other bill  for  the  exclusion  of  the  Chinese 
were  passed.  The  succession  to  the  presi- 
dency was  regulated,  as  was  also  interstate 
commerce.  (See  IMMIGRATION  BUREAU; 
INHERITANCE  TAX;  INTERSTATE  COMMERCE; 
RECIPROCITY;  SINGLE  TAX;  STRIKES;  and 
TRADE-UNIONS.) 
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The  Republicans  elected  Benjamin  Harri- 
son (1889-92)  as  Cleveland's  successor.  Com- 
mercial and  political  relations  with  Central 
and  South  America  were  strengthened  and 
extended,  as  was  the  policy  of  reciprocity, 
though  a  high  tariff  was  enacted.  The 
pension  system  was  enlarged,  the  law  for 
free  coinage  of  silver  repealed  and  another 
for  limited  coinage  substituted.  A  revolu- 
tion occurred  in  Hawaii,  the  native  mon- 
archy was  overthrown,  and  the  new  govern- 
ment applied  for  annexation  to  the  United 
States.  Congress  passed  a  bill  for  the  an- 
nexation of  Hawaii,  but  Cleveland  was 
elected  again,  and  annexation  did  not  occur 
until  1898.  In  1890  our  people  numbered 
62,947,714.  (See  HAWAII;  and  INCOME 
TAX.) 

Cleveland's  second  term  opened  with  the 
financial  panic  of  1893,  the  establishment 
of  a  low  tariff  and  efforts  to  restore  Hawaii 
to  its  native  rulers.  A  dispute  between 
Great  Britain  and  Venezuela  was  settled  at 
the  instance  of  the  United  States  by  re- 
ferring it  to  a  tribunal  of  arbitration.  The 
fourth  centenary  of  the  discovery  of  America 
was  celebrated  by  the  Columbian  Exposi- 
tion. The  difficulty  with  England  and 
Canada  as  to  sealing  in  Bering  Sea  was 
settled  amicably.  The  president  extended 
the  reform  of  the  civil  service,  and  used 
Federal  troops  to  suppress  a  strike  that 
interfered  with  interstate  commerce. 

The  Republican  party  returned  to  power 
by  the  election  and  reelection  of  William 
McKinley  (1897-1901)  and  the  succeeding 
elections  of  Theodore  Roosevelt  (1904)  and 
William  Howard  Taft  (1908).  The  political 
and  financial  question  in  1896  was  whether 
the  United  States  should  adopt  gold  alone 
or  gold  and  silver  as  its  monetary  standard, 
and  in  1900  gold  was  by  law  established  as 
the  standard  of  currency.  A  high  tariff 
was  also  restored.  In  1898  war  with  Spain 
broke  out,  ;md  resulted  in  the  acquisition 
of  Porto  P.ico  and  the  Philippines  (q.  v.).  In 
1900  the  United  States  joined  the  powers  of 
Europe  in  suppressing  a  rebellion  in  China. 
On  Sept.  6,  1901,  President  McKinley  was 
assassinated,  and  Vice- President  Roosevelt 
(q.  v.)  became  president.  The  eight  years 
of  his  presidency  were  marked  by  great 
prosperity  and  expansion  and  by  the  ad- 
vance of  the  nation  to  commanding  posi- 
tion as  a  world-power.  Among  important 
affairs  demanding  the  attention  of  Con- 
gress and  the  executive  were  the  building 
of  Panama  Canal  (q.  v.) ;  the  reclamation  of 
great  areas  of  arid  lands  by  irrigation  (q.  v.) ; 
the  husbanding  of  the  national  resources 
through  the  cultivation  of  forests  and  the 
establishment  of  forest-reserves  (q.  v.);  the 
promotion  of  the  welfare  of  the  Filipino;  the 
occupancy  of  Cuba  (q.  v.)  and  the  reSstablish- 
ment  of  its  republic ;  the  righting  of  abuses  in 
the  management  of  railroads  and  other  great 
corporations;  the  completion  of  the  Pacific 


cable;  the  creation  of  the  Department  of 
Commerce  and  Labor;  the  signing  of  a  treaty 
of  arbitration  with  Germany;  financial 
control  of  Santo  Domingo;  the  founda- 
tion of  an  American  institute  for  the  pro- 
motion of  industrial  peace  between  capital 
and  labor;  and  the  Pan-American  Congress. 
In  November  of  1908  the  United  States 
entered  into  an  agreement  for  maintenance 
of  national  integrity  and  an  open  door 
in  China.  The  most  important  political 
events  and  legislative  acts  of  the  next  four 
years  are  summarized  in  the  article  on  Mr.  Taft, 
who  was  succeeded  by  Woodrow  Wilson, 
whose  administration  was  distinguished  by 
such  constructive  legislation  as  the  i6th 
amendment,  permitting  the  enactment  of  the 
Federal  Income  Tax;  the  amendment  provid- 
ing for  popular  election  of  senators;  the 
Clayton  Anti-Trust  Law;  the  federal  banking 
system;  the  Federal  Trade  Commission  and 
the  Selective  Conscription  Law  (v.  p.  1975) 
following  the  beginning  of  the  war  with 
Germany.  (See  TRUSTS  and  INCOME  TAX.) 

BOOKS  FOR  READING 
Colonial  Period  (to  1760).  Among  gen- 
eral histories,  which  cover  not  only  this 
.period  but  others  or  the  whole  course  of 
American  history,  the  student  should  con- 
sult The  American  Commonwealth  Series 
and  the  works  of  Bancroft,  Bryant  and 
Gay,  Gilman,  Higginson,  Hildreth,  Mc- 
Master,  Rhodes,  Schouler,  Von  Hoist  and 
Winsor.  Histories  that  deal  specially  with 
the  colonies  consist,  among  others,  of 
Dodge's  English  Colonies,  Doyle's  English 
Colonies,  John  Fiske's  works  (named  in  the 
article  on  Fiske),  Lodge's  English  Colonies, 
Marshall's  History  of  the  Colonies,  Neill's 
English  Colonization,  Palfrey's  History  of 
New  England  and  Parkman  s  works.  The 
articles  in  this  work  on  the  separate  states 
of  the  Union  often  mention  books  of  refer- 
ence. Nor  should  American  chapters  in 
The  Cambridge  Modern  History  be  forgotten. 

Revolutionary  Era  (to  1789).  Channing 
and  Hart's  Guide  to  the  Study  of  American 
History  is  helpful  to  start  the  study  of  the 
Revolution.  Other  helps  are  Fiske  s  Amer- 
ican Revolution  and  Critical  Period  of  Amer- 
ican History;  Carrington's  Battles  of  the 
Revolution;  Chalmers'  Revolt  of  the  Colonies; 
Dunning's  Political  Theories;  Frothingham's 
Rise  of  the  Republic;  Hamilton's  Federalist; 
Ludlow's  War  of  Independence;  Merriam's 
American  Theories;  Scott's  Constitutional 
Liberty;  Story's  Commentaries;  Sullivan's 
Antecedents  of  the  Declaration;  Willoughby's 
Nature  of  the  State;  and  Winsor's  Reader's 
Handbook.  Lecky's  History  of  England  and 
Trevelyan's  American  Revolution  give  the 
English  views. 

The  National  Era  (to  date}.  Consult  Ban- 
croft (Geo.) :  History  of  the  Constitution; 
Bancroft  (H.  H.) :  The  Pacific  States;  Beo- 
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ton:  Thirty  Years'  View;  Elaine:  Twenty 
Years  of  Congress;  Bryce:  The  American 
Commonwealth  (student's  edition);  Curtis: 
History  of  the  Constitution,  Davis,  Jefferson : 
The  Rise  of  the  Confederate  Government; 
Ely :  The  Labor  Movement;  Fiske :  American 
Political  Ideas;  Foster:  A  Century  of  Amer- 
ican Diplomacy;  Hart :  Foundations  of 
American  Foreign  Policy;  Jameson:  The 
Constitutional  Convention;  Johnston  (A.) : 
American  Politics;  Kent :  Commentaries; 
Lamphere:  American  Government;  Macy: 
Civil  Government,  Institutional  Beginnings, 
Our  Government  and  Political  Parties; 
Morse:  Citizenship;  Richardson:  Messages 
and  Papers  of  the  Presidents;  Roosevelt: 
Naval  History  and  The  Winning  of  the  West; 
Stephens,  A.  C. :  The  War  Between  the 
States;  Taussig:  Protection;  The  Century 
Co. :  Battles  and  Leaders  of  the  Civil  War; 
and  Wilson,  H.  H.:  The  Rise  and  Fall 
of  the  Slave-Power.  The  American  States- 
men Series  also  should  be  consulted; 
the  writings  of  public  men,  as  Grant  or 
Washington;  and  public  or  official  docu- 
ments as  well  as  such  statistical  works  of 
private  individuals  as  The  Statesman's 
Year-Book.  FREDERIC  PERRY  NOBLE. 

Uni'ted  States,  Departments  of.  There 
are  ten  departments  of  the  executive 
branch  of  the  government  of  the  United 
States,  of  which  the  president  is  the  head. 
The  heads  of  the  departments,  known  as 
secretaries,  are  appointed  by  the  president, 
subject  to  confirmation  by  the  senate.  The 
continental  congress  had  established  a  post- 
office  department  before  July  4,  1776,  and 
afterwards  established  departments  of  for- 
eign affairs,  of  the  treasury  and  of  war. 
The  secretaries  have  a  salary  of  $12,000 
a  year  each,  but  no  seats  in  Congress,  and 
form  the  president's  cabinet  or  board  of 
advisers.  The  heads  of  the  departments  are 
the  secretary  of  state,  secretary  of  the 
treasury,  secretary  of  war,  secretary  of  the 
navy,  secretary  of  the  interior,  secretary  of 
agriculture,  secretary  of  commerce  and 
labor,  postmaster-general  and  attorney- 
general. 

Department  of  State.  The  department  of 
state,  first  called  the  department  of  foreign 
affairs,  has  charge  of  all  the  relations  and 
business  of  the  United  States  with  foreign 
nations.  The  divisions  or  bureaus  as  they 
are  called  are  the  diplomatic  bureau,  con- 
sular bureau,  bureaus  of  statistics,  accounts, 
archives,  library,  trade,  appointments  and 
passports.  There  are  four  classes  of  min- 
isters sent  to  foreign  countries  to  represent 
the  United  States:  ambassadors  extraor- 
dinary, ministers  plenipotentiary,  ministers 
resident  and  -charges  d'affaires  (persons  in 
charge  of  affairs).  In  the  principal  foreign 
cities  are  stationed  consuls  (q.  v.)  or  govern- 
mental agents,  who  look  after  the  interests 
of  Americans,  residents  or  travelers,  and 
especially  American  seamen.  The  principal 


officers  of  the  department  of  state,  besides 
the  secretary,  are  three  assistant-secretaries, 
eight  heads  of  bureaus,  one  solicitor,  two 
assistant-solicitors  and  one  chief  clerk.  (See 
NATURALIZATION.) 

Treasury  Department.  The  largest  and 
most  important  department  is  that  of  the 
treasury,  which  was  formed  in  1789.  The 
secretary  of  the  treasury  has  to  superin- 
tend the  collection  of  revenue,  to  grant 
warrants  for  money  used  in  carrying  out 
the  appropriations  of  Congress,  to  oversee 
the  public  debt,  national  banks,  coinage, 
internal  revenue  etc.  There  are  three 
assistant-secretaries;  eight  division-chiefs; 
two  comptrollers;  a  chief  clerk;  and  six 
auditors.  There  also  are  a  treasurer  of  the 
United  States,  who  has  charge  of  all  public 
money  and  pays  it  out  only  on  orders  from 
the  secretary  of  the  treasury;  an  assistant- 
treasurer;  a  register  of  the  treasury,  who 
keeps  the  accounts;  a  deputy-register;  a 
commissioner  of  internal  revenue;  a  director 
of  the  mint,  assisted  by  two  deputies;  a 
chief  of  the  bureau  of  engraving;  an  actuary 
and  a  surgeon-general;  the  supervising  archi- 
tect; two  solicitors;  and  a  chief  of  secret 
service.  The  director  of  the  mint  holds  his 
place  for  five  years,  and  has  charge  of  the 
mints  and  assay-offices.  The  chief  of  the 
bureau  of  engraving  and  printing  has  the 
oversight  of  the  printing  and  engraving  of 
all  United  States  bonds,  bank-notes  etc. 
and  the  printing  of  all  public  documents, 
reports  etc.  The  internal-revenue  bureau 
has  charge  of  the  collecting  of  government 
taxes;  the  life-saving  service  has  charge  of 
the  appliances  for  the  saving  of  life  and 
property  on  all  our  coasts;  and  the  archi- 
tect has  charge  of  all  building,  repairs, 
construction  etc.  The  bureaus  of  statistics 
and  navigation,  the  coast-survey,  steam- 
boat-inspection etc,  formerly  belonging  to 
the  treasury  department,  were  transferred 
to  the  department  of  commerce  and  labor 
when  that  department  was  established  in 
1903.  Full  reports  are  required  of  all  the 
officers  of  the  treasury.  (See  LIFE-SAVING 
SERVICE.) 

The  Department  of  War.  The  president 
is  commander-in-chief  of  the  army,  but 
never  acts  in  that  capacity,  and  makes  all 
communications  to  it  through  the  secretary 
of  war.  The  army  is  directly  under  the 
control  of  the  secretary  of  war,  with  the 
aid  of  an  assistant  secretary  and  the  chief- 
of-staff  of  the  army.  (See  ARMY.)  The 
war  department,  through  its  secretary, 
reports  on  the  state  of  the  army,  the  neces- 
sary expenses  etc.,  and  also  has  charge  of 
the  improvements  of  rivers  and  harbors. 
The  military  secretary  has  charge  of  the 
recruiting  and  mustering  of  soldiers  and 
records  of  the  army;  the  inspector-general 
examines  arms  and  the  drill  and  discipline 
of  the  army;  the  judge-advocate-general  is 
in  charge  of  the  bureau  of  military  justice  j 
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The  Story  of  Washington  in  Art 


By  Permission  of  Taber-Prang  Art  Co. ,  Springfield,  Mass. 
Washington  and  His  Mother,  by  L.  E.  Fournier  (French  b,  1839) 

rilHIS  picture  shows  Washington  visiting  his  mother  after  the  final  triumph  of 

_|_    the  American  army  at  Yorktown.     Mother  and  son  had  not  seen  each  other 

for  seven  years.     "She  welcomed  him,"  says  Lossing,  "with  a  warm  embrace, 

called  him  'George,'  spoke  much  of  old  times  and   friends  but  said  never  a  word 

of  his  glories.    He  was  simply  her  good  son  George  who  had  done  his  duty." 


©  C.  KlackMT.  Ni 


Washington  in  Headquarters  at  Newburgh,  by  Jennie  Browncombe   (American  b.   1850)  - 
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Story  of  Lincoln  in  Art 


J 


©  Gutzon  Borglum.    Bv  Permission  of  the  Artist. 
Lincoln,  by  Gutzon  Borglum  (American  b.  1867) 


©  Horace  K.  Turner  Co. .  Boston 

Lincoln' 6  Boyhood,  by  Eastman  Johnson 
(American  b.  1824) 


THIS  page  shows  how  three  eminent  American  artists 
have  told  about  the  life  and  character  of  Lincoln. 
Johnson   shows   him   laying  the   foundations   of  his 
greatness.     In  the  quaint  language  of  Lincoln's  cousin, 
and  playmate,  Dennis  Hanks:    "Seems  now  I  never  seen 
Abe  after  he  was  twelve  'at  he  didn't  have  a  book  some'rs- 
'round.     A'nt  Sairy'd  never  let  the  children  pester  him. 
She  always  sed  Abe  was  goin'  to  be  a  great  man  some 
day  an'  she  w'an't  goin'  t'   have  him  hendered."      This 
painting  is  in  the  library  of  Berea  College,  Berea,  Ky. 

After  you  study  his  picture  turn  to  Mrs.  Atkinson's 
biography  of  Lincoln  on  page  1073  and  you  will  find  a 
list  of  some  of  the  books  Lincoln  read.  And  there  you 
can  read  again  his  immortal  Gettysburg's  speech  and  of 
the  simple,  quiet  way  in  which  it  was  delivered.  The 
sculptor  has  caught  with  his  wonderful  skill  the  very 
spirit  of  the  occasion  and  the  man.  This  statue  is  at 
Lincoln,  Neb.  French's  work  is  noted  for  its  serenity 
and  distinction  and  his  intense  sympathy  with  his  sub- 
ject. 

The  work  of  both  French  and  Borglum  has  given  them 
a  place  among  the  most  eminent  of  modern  sculptors. 
The  Lincoln  head  is  in  the  capitol  at  Washington.  As 
you  look  at  this  face,  can  you  not  read  the  same  thought 
contained  in  our  biography  of  Lincoln: 

"He  had  the  brain  of  a  sage,  the  forehead  of  a  prophet, 
the  inflexible  purpose  of  the  reformer,  the  tender  heart 
of  a  mother.'' 


Lincoln  at  Gettysburg,  by  D.  C. 
French  (American  b.  1850) 
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and  the  signal-officer,  in  charge  of  the 
signal-service,  which  oversees  the  seacoast 
service;  the  quartermaster-general,  with  the 
duty  of  providing  the  army  with  supplies; 
the  commissary-general,  who  sees  to  the 
rations  or  food  of  the  army;  the  paymaster, 
who  keeps  accounts;  and  the  surgeon- 
general  are  important  officers  of  the  depart- 
ment. There  also  are  an  ordnance  depart 
ment  and  an  engineer  corps,  the  chief  of 
ordnance  and  the  chief  of  engineers  being 
very  prominent  and  important  officers. 
This  department  also  has  a  bureau  of  in- 
sular affairs,  a  custodian  of  public  buildings 
and  a  landscape-gardener,  while  every 
division  or  bureau  named  also  has  a  head- 
clerk.  (See  QUARTERMASTER  and  SIGNAL- 
SERVICE.) 

Department  of  the  Navy.  The  navy  has 
one  admiral  and  155  rear-admirals,  20  of 
whom  are  in  service.  .  The  grade  of  commo- 
dore on  the  active  list  has  been  abolished 
from  the  navy.  The  navy  department 
was  not  formed  until  1798,  and  has 
eight  bureaus  of  yards  and  docks,  navi- 
gation, ordnance,  construction  and  repairs, 
equipment  and  recruiting,  provisions  and 
clothing,  steam  engineering,  medicine  and 
surgery.  The  duties  of  the  heads  of  these 
departments,  three  of  whom  rank  as  rear- 
admirals  while  in  office,  are  similar  to 
those  of  the  war  department,  and  are  suffi- 
ciently indicated  by  the  name  of  the  bureau. 
(See  NAVAL  ACADEMY,  NAVAL  OBSERVATORY, 
NAVY  and  OBSERVATORY.) 

The  Postoffice  Department.  The  postoffice 
department,  permanently  established  in 
1794,  has,  besides  the  postmaster-general, 
four  assistant-postmasters,  each  with  a 
corps  of  superintendents  and  assistants. 
The  first  assistant-postmaster  has  charge  of 
the  money-order  system  and  the  dead- 
letter  office  (q.  v.),  where  all  unclaimed  mail  is 
sent,  the  free  delivery  system  and  the  loca- 
tion of  new  offices.  The  second  assistant 
arranges  the  mail  service,  making  con- 
tracts, furnishing  bags,  locks  etc.  The 
third  assistant  has  charge  of  the  making 
and  distributing  of  stamps,  postal  cards, 
wrappers,  the  collection  of  revenue  from 
postoffices  and  other  financial  operations. 
The  fourth  assistant  has  charge  of  post- 
office  inspectors,  receives  applications  for 

United  States  Names  and  Meanings. 

NAME 
Alabama. .  .  , 

Arkansas.  . . . 


postmasters,  issues  their  commissions,  and 
investigates  losses  by  mail.  See  POST- 
OFFICE. 

The  Department  of  the  Interior.  The 
department  of  the  interior  was  formed  in 
1849,  and  has  charge  of  public  lands,  Indians, 
pensio  .s,  patents,  education,  the  census  and 
geological  survey.  There  are  two  assistant 
secretaries;  a  commissioner  of  public  lands; 
a  commissioner  of  pensions,  with  the  over- 
sight of  1 8  pension  agencies;  the  commis- 
sioner of  Indian  affairs,  with  a  board  of 
ten  commissioners  and  70  agents;  the  com- 
missioner of  patents,  of  education  and  of 
the  geological  survey  and  the  reclamation 
service.  (See  CENSUS,  EDUCATION,  GEOLOG- 
ICAL SURVEY,  INDIANS,  PATENTS,  PENSIONS, 
SMITHSONIAN  INSTITUTE,  SURVEYING  and 
TRADE-MARK.) 

Department  of  Agriculture.  The  agricul- 
tural department,  formed  in  1889,  has 
charge  of  experimental  stations  where  new 
plants  are  tested,  of  the  distribution  of 
rare  seeds  and  plants,  the  collection  of 
statistics,  the  study  of  animal  diseases  and 
insect  pests  weather  observations  etc.  (See 
FOREST-SERVICE,  NATIONAL  PARKS  and 
SIGNAL-SERVICE.) 

The  Department  of  Commerce  has  charge 
of  the  interests  of  commerce,  trade  and 
manufactures;  also  of  the  census,  of  statis- 
tics, of  steamboat  service  and  navigation. 
The  Federal  Trade  Commission  (established 
1914)  the  Light-house  Board,  the  Fish  Com- 
mission, the  Coast  and  Geodetic  Survey,  the 
Bureau  of  Standards  and  the  reports  of 
consular  officials  and  of  customs  and  rev- 
enue officials  belong  to  this  department. 
See  COAST-SURVEY,  FISH-CULTURE  and 
NAVIGATION  LAWS. 

The  Department  of  Labor.  The  purpose  of 
this  department  is  to  promote  the  welfare 
of  wage  earners,  to  improve  their  working 
conditions  and  advance  their  opportunities 
for  employment.  Among  other  things,  it 
deals  with  naturalization  and  immigration 
and  through  its  Children's  Bureau  with 
the  -welfare  of  children.  See  IMMIGRATION 
BUREAU. 

The  Department  of  Justice.  The  attorney- 
general  presides  over  this  department  and 
conducts  suits  for  the  United  States.  This 
department  is  distinct  from  the  supreme 


court. 


California.  .  .  .  , 

Colorado 

Connecticut. . . 

Delaware 

Florida 

Georgia 


Idaho.  .  . 
IllinoiB.  . 
Indiana. 
Iowa 


ORIGIN  AND  MEANING 

Indian  name  of  a  river  meaning  Here  We  Rest 
Indian   name   of   a   tribe    meaning  They  Who   Went 

down  the  River - 

Spanish  for  Hot  Furnace 

Spanish  for  colored  or  red .. 

Indian  name  meaning  The  Long  River 

English  name  of  a  nobleman.  . . . 


Spanish  word  meaning  Flowery  . 

Latin  form  meaning  Land  of  (King)  George. 

Indian  name  meaning  Mountain-Gem 

Indian  name  of  a  tribe,  meaning  The  Men.  . 

Latin  form,  meaning  Land  of  Indians 

Indian  name  of  a  tnbe  and  a  river 


POPULAR  NAME 
Cotton  State. 

Bear  State. 

Golden  State. 

Centennial  State. 

Nutmeg  State. 

Diamond  State(or  Little  Blue  Hen). 

Everglade  State. 

Empire  State  of  the  South  or 
Goober  State. 

Gem  of  the  Mountains. 

Prairie  State. 

Hoosier  Stat«. 

Hawkeye  State.  (There  was  an  In- 
dian chief  named  Hawkeye). 


U.  S.  STEEL  CORPORATION 
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Kentucky. . 
Louisiana... 
Maine 


Maryland 

.Massachusetts. . 

Michigan 

Minnesota 


Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  York 

North  Carolina  . 

North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania.  .  , 
Rhode  Island.  . . 
South  Carolina. . 
South  Dakota.  . . 

Tennessee 

Texas , 

Utah , 

Vermont 

Virginia , 

Washington 

West  Virginia.  . . 

Wisconsin , 

Wyoming 


ORIGIN  AND  MEANING 

Indian;  from  ka-tza,  meaning  Swift  and  Wind.  It  also 
is  said  to  mean  Smoky  Water 

Indian  word  meaning  The  Barrens  and  Prairi* 

Latin  form  meaning  Land  of  (King)  Louis 

French  name  of  a  province;  or  English  "main."  to  dis- 
tinguish the  mainland  from  the  islands 

English  name  for  the  queen  of  Charles  I  of  England . . . 

Indian  name  meaning  Place  of  Great  Hills 

Indian  name  meaning  the  Great  Lake 

Indian  name  meattmg  Sky-colored  Water 


NAMB  ORIGIN  AND  MEANING  POPULAR  NAME 

Kansas Indian;  from  ka-tza,  meaning  Swift  and  Wind.     It  also    Sunflower  State. 

Bluegrass  State. 

Creole,  Pelican  or  Canebrake  State. 

Pinetree  State. 

Old-Line  State. 

Bay  State. 

Peninsular  or  Wolverine  State. 

Bread  and  Butter,  or  Gopher,  or 
North  Star  State. 

Bayou  State. 

Bullion  State. 

Mountain  or  Treasure  State. 

Tree- Planter  State. 

Sage-Brush  or  Sage- Hen  State 

Granite  State. 

Garden  State. 

Empire  State. 

Old  North,  or  Tarheel,  or  Turpen- 
tine State. 

Plickertail  State. 

Buckeye  State. 

Beaver  or  Sunset  State. 

Keystone  State. 

Little  Rhody. 

Palmetto  State. 

Coyote  or  Sunshine  State. 

Big  Bend  or  Volunteer  State. 

Lone  Star  State. 

Salt  Lake  State. 

Green  Mountain  State. 

Old  Dominion  State. 

Corner  or  Evergreen  State. 

Panhandle  State. 

Badger  State. 

Equality  State. 

Alaska  is  an  Inuit  word  meaning  The -Great  Land;  Arizona  an  Indian  name  that  signifies  The  Place  of 
Small  Springs;   Hawaii  a  Polynesian  _  title;  Mexico_,  as  in  New_  Mexico,  is  from  the_  Aztec  name  of  Mexitl,  the 
Mexican  war  . 
Land  of  (Kit_. 
Spanish  term  meaning 


Indian  name  meaning  Father  of  Waters  or  Great  River 

Indian  name  meaning  The  Big  Muddy 

Spanish  for  mountain 

Indian  name  meaning  Shallow  Water  or  Water  Valley .  . 

Spanish  for  snow-covered 

English  name  for  a  county  in  England 

English  name  of  an  island  m  the  English  Channel 

English  name  of  a  city  .n  England  and  of  a  duchy 

Latin  form  meaning  Country  of  (King)  Charles 

Indian  name  of  tribes  meaning  Allies 

Indian  name  meaning  The  Beautiful  River. 

Indian  name  meaning  Land  of  the  Fair  God 


Latin  form  meaning  Penn's  Woodland. 

Dutch  name  meaning  Red  Island 

See  North  Carolina 

See  North  Dakota 

Indian  name  meaning  The  River  of  the  Big  Bend 

Indian  name  of  tribes  meaning  Confederates. 

Indian  name  of  a  tribe 

French  name  meaning  Green  Mountains 

Latin  form  meaning  Virgin's  Land,  for  Queen  Elizabeth 

English  and  American  name  of  a  family 

See  Virginia 

Indian  name  meaning  The  Wild,  Rushing  River 

Indian  name  meaning  Great  Plains 


ngs;  rtawaii  a  .f  oiyneswn  uue;  Mexico,  as  in  INCW  Mexico,  is  irom  tne  Aztec  name  ot  MexiU,  the 
ir-god;  Panama  is  an  Indian  or  Spanish  name;  Philippines  is  a  Latinized  Spanish  form  meaning 
iCing)  Philip  (of  Spain),  Filipino  meaning  an  inhabitant  of  the  Philippines;  and  Porto  Rico  is  a 
:m  meaning  Rich  Port. 


United  States  Steel  Cor'pora'tion.  This 
corporation  is  the  world's  greatest  com- 
bination of  capital.  It  was  organized 
under  the  laws  of  New  Jersey  in  March, 
1901,  being  formed  from  ten  large  corpora- 
tions, each  of  which  was  itself  a  consolida- 
tion of  several  smaller  companies.  Its  total 
capitalization  is  $1,404,000,000,  or  nearly 
half  of  all  the  money  in  the  United  States; 
it  represents  one  sixty-seventh  of  the  total 
wealth  of  the  United  States  in  1900.  The 
corporation,  when  founded,  exercised  direct 
and  positive  control  over  213  manufactur- 
ing and  transporting  plants  and  companies 
and  over  41  mines  in  18  states.  One  hun- 
dred of  the  manufacturing  plants  were  in 
Pennsylvania,  51  in  Ohio,  15  in  Illinois, 
12  in  Indiana,  12  in  New  York  and  the 
rest  scattered  from  Connecticut  to  Cali- 
fornia. Its  mines  furnished  more  than  half 
of  the  total  production  of  iron-ore  in  the 
United  States,  four  fifths  of  the  bessemer 
steel  and  two  thirds  of  the  steel  rails.  It 
controlled  1,000  miles  of  railroads  and  a 
lake- fleet  of  112  vessels,  one  third  of  the 
tonnage  on  the  northern  lakes.  By  "com- 
munity of  ownership'.!  it  controlled  the 
anthracite  fields  of  Pennsylvania,  thousands 
of  miles  of  railroads  and  an  ocean  steam- 
ship line.  It  has  rapidly  increased  its  hold- 
ings. The  company  controls  steel  interests 
in  America.  Our  steel  exports  in  1900 


were  valued  at  $130,000,000.  Manufac- 
turers of  other  countries  look  upon  this 
concentration  of  interests  as  a  strengthen- 
ing of  American  exporting  capacity. 

Xl'niver'sity,  a  higher  educational  insti- 
tution, having  the  right  to  give  degrees  in 
several  departments  of  learning  and  with  a 
body  of  teachers  or  faculty  in  each  of  the 
different  schools  or  colleges  connected  with 
it.  The  modern  university,  dating  back  to 
the  1 2th  or  i3th  century,  is  thought  to  be 
the  outgrowth  of  the  schools  connected  with 
the  convents  and  monasteries  throughout 
Europe.  When  some  popular  teacher,  as 
Abelard  or  Peter  Lombard,  drew  crowds  of 
students,  these  usually  formed  themselves 
into  a  corporation  to  which  was  given  the 
name  of  universitas.  Some  of  the  early 
universities,  as  that  of  Paris,  were  formed 
by  a  body  of  teachers,  while  others,  as 
Bologna,  were  corporations  of  students. 
The  faculties  of  a  university  are  the  teachers 
in  particular  departments,  as  the  faculty  of 
law,  faculty  of  arts  etc.  The  two  highest 
officers  of  a  university  have  usually  been 
the  rector  and  chancellor.  A  degree  is 
given  by  the  university  when  a  student  has 
passed  through  a  certain  part  of  the  course 
of  study.  The  degree  of  doctor  or  master 
at  first  entitled  the  person  who  received  it 
to  teach  in  the  university  giving  the  degree. 
Pope  Nicholas  I  near  the  end  of  the 
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century  granted  the  University  of  Paris  the 
right  to  endow  its  graduates  with  the  power 
to  teach  anywhere.  The  degree  of  bachelor, 
borrowed  from  the  terms  used  in  knight- 
hood and  indicating  an  imperfect  or  partial 
graduate,  that  is,  one  who  had  finished  only 
the  lowest  stage  of  university  work,  was 
first  introduced  at  the  University  of  Paris 
in  the  i3th  century.  The  colleges,  as  the 
different  schools  connected  with  a  university 
are  called,  at  first  were  mere  boarding-halls, 
which  were  later  appropriated  to  the 
faculties  of  different  departments. 

Europe  has  about  tap  universities,  the 
oldest  being  the  University  of  Paris,  which 
was  organized  in  the  lath  century  but  was 
not  called  a  university  until  the  isth 
century.  It  had  two  chancellors,  and  gave 
degrees,  those  of  doctor  and  master  at  first 
being  the  same,  but  afterward  the  degree 
of  master  was  given  to  those  who  were 
qualified  to  teach  the  arts  and  that  of 
doctor  to  those  who  could  teach  theology, 
law  or  medicine.  The  Sorbonne  (qr.v.)was  the 
theological  school  of  this  university,  which 
was  suppressed  by  the  convention  in  17931 
but  was  revived  by  Napoleon  I  as  the 
University  of  France,  which  has  charge  of 
all  public  instruction.  The  "Academy"  of 
Pans  has  five  faculties:  law,  medicine, 
theology,  science  and  letters.  It  usually 
has  4,000  students.  The  University  of 
Bologna,  with  its  charter  given  by  Frederick 
Barbarossa  in  1158,  was  especially  cele- 
brated for  its  law-schools;  and  that  of 
Salerno,  of  the  i2th  century,  for  its  instruc- 
tion in  medicine.  Women  were  admitted 
to  both,  and  graduates  of  Salerno  practiced 
as  "lady  physicians"  in  the  i2th  and  i3th 
centuries.  Italy  has  twenty-one  universi- 
ties; Germany  twenty-one;  England  ten; 
Ireland  two;  Scotland  four;  and  there  are 
about  thirty  in  all  the  other  countries  of 
Europe.  The  oldest  universities  in  Germany 
are  Heidelberg,  Leipsic,  Tubingen,  Jena  and 
Halle.  The  German  universities  are  gov- 
erned by  the  professors,  presided  over  by 
a  rector  or  chancellor.  There  are  three 
grades  of  professors,  called  ordinary 
professors,  extraordinary  professors  and 
privats-docent,  The  ordinary  professors  are 
the  highest  class,  and  are  elected  by  the 
government  from  candidates  chosen  by  the 
faculty,  and  give  lectures  on  the  subject 
which  they  are  selected  to  teach.  The 
extraordinary  professors  have  smaller  sal- 
aries, and  can  lecture  on  any  subject  they 
please,  as  may  also  the  privat-docent.  The 
student  attends  any  lectures  he  chooses, 
but  cannot  practice  any  profession  with- 
out a  certain  course  of  university  study. 
Gottingen  University,  founded  in  1734  by 
Baron  Munchausen  under  the  auspices  of 
George  II,  king  of  England  and  elector  of 
Hannover,  was  one  of  the  most  famous  in 
Europe,  having  over  3,000  students  until 
that  at  Berlin  was  founded  in  1810.  The 


University  of  Tubingen,  dating  baek  to 
1478,  with  seven  faculties,  is  noted  as  having 
once  been  the  seat  of  what  is  called  the 
Tubingen  school  of  theology.  The  Uni- 
versities of  Berlin  and  Bonn  are  among 
the  most  prominent  in  Germany,  that  at 
Berlin  having  about  6,570  students  and  471 
professors.  Heidelberg  University  has  a 
professorship  of  English  literature,  estab- 
lished in  1873,  the  first  of  the  kind  in 
Germany.  The  German  universities  are 
under  the  control  of  the  government,  and 
most  of  them  are  dependent  upon  state 
appropriations.  The  universities  of  Switzer- 
land, Holland,  Belgium,  Russia  and  Austria 
are  on  the  German  model.  That  of  Prague, 
founded  in  1348,  is  the  oldest  in  central 
Europe.  Louvain,  founded  in  1425,  was 
once  very  famous,  as  was  also  the  Uni- 
versity of  Ley  den,  founded  by  William  of 
Orange.  Spain  has  nine  universities,  and 
Portugal  one.  The  University  of  Sala- 
manca, established  in  1415,  had  at  one 
time  10,000  students  and  28  colleges.  The 
oldest  Scandinavian  university  is  at  Upsala 
in  Sweden,  and  there  is  one  at  Christiana 
in  Norway,  with  another  at  Copenhagen  in 
Denmark. 

Of  the  four  English  universities,  Oxford 
and  Cambridge  are  the  oldest,  dating  back 
to  the  1 3th  century.  Those  of  Durham  and 
London  are  modern,  being  founded  in  the 
1 9th  century.  The  University  of  London 
has  no  colleges  directly  connected  with  it, 
but  confers  degrees,  upon  examination,  to 
students  of  nearly  all  the  institutions  of 
learning  in  the  country.  Oxford  has 
twenty-three  colleges  and  Cambridge  eigh- 
teen. This  college  system  distinguishes  the 
universities  of  England  from  those  of  the 
continent.  A  student  must  connect  him- 
self with  a  college  before  he  becomes  a 
member  of  the  university.  The  teaching 
in  these  colleges  is  done  almost  entirely  by 
tutors,  and  the  professors  of  the  university 
only  deliver  lectures  on  special  subjects 
once  or  twice  a  week.  Degrees  are  depend- 
ent upon  examinations,  and  fellowships 
are  provided,  by  means  of  which  promising 
students  can  continue  their  advanced  studies 
for  years.  The  Scottish  universities  are  at 
Edinburgh,  Glasgow,  Aberdeen  and  St. 
Andrews,  that  of  St.  Andrews  being  the 
oldest.  They  were  patterned  more  after  the 
German  universities  than  those  of  England. 
The  students  were  divided  into  four  nations, 
named  from  the  parts  of  Scotland  from 
which  they  came.  The  University  of  Edin- 
burgh has  but  one  college,  but  this  has 
all  the  powers  of  a  university.  The  Uni- 
versity of  Dublin  has  only  one  college, 
Trinity  College,  but  several  faculties,  in- 
cluding those  of  oriental  and  modern  lan- 
guages, mining  and  civil  engineering. 
Queen's  University  has  three  colleges,  at 
Belfast,  Cork  and  Galway,  each  called 
Queen's  College,  and  the  governing  body 
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of  the  university  holds  its  meetings  at 
Dublin. 

In  the  United  States,  the  term  university 
is  loosely  applied  to  many  institutions  which 
strictly  are  only  colleges,  just  as  the  term 
college  includes  many  academies  and  high 
schools.  In  its  strictest  sense  it  is  limited 
to  institutions  having  several  schools,  as 
those  of  law,  theology  arts  etc.,  in  addi- 
tion to  the  regular  college  course,  where 
graduate  work  is  carried  on,  that  is,  work 
done  in  the  higher  branches  after  gradua- 
tion in  a  college.  Harvard  University,  the 
oldest  and  one  of  the  best-equipped  of  our  col- 
leges, is  at  Cambridge  near  Boston.  It  includes 
Harvard  College,  the  Divinity  School,  Law 
School,  Lawrence  Scientific  School,  the  Graduate 
School,  Medical  School,  Dental  School,  School 
of  Business  Administration,  Schools  of  Archi- 
tecture and  Landscape  Architecture,  Bussey 
Institution  (a  school  of  Agriculture),  Arnold 
Arboretum,  the  University  Library,  Museum  of 
Comparative  Zoology,  Peabody  Museum  of 
American  Archaeology,  the  University  Museum, 
Botanic  Garden,  Gray  Herbarium,  and  the 
Astronomical  Observatory.  Radcliffe  College 
for  women  is  also  a  part  of  Harvard.  The 
finest  building  is  Memorial  Hall,  built  in 
honor  of  the  alumni  who  fell  in  the  Civil  War. 

Yale  University,  known  as  Yale  College 
until  1887,  is  at  New  Haven,  Conn.,  and 
takes  rank  with  Harvard  as  one  of  the  best 
institutions  in  the  country.  It  was  founded 
in  1701,  and  in  1901  celebrated  its  bicen- 
tennial. It  includes,  besides  the  col- 
lege or  academical  course,  schools  of  law, 
theology,  medicine,  philosophy  and  arts. 
The  school  of  fine  arts,  with  its  gallery  of 
Italian  pictures,  and  the  Trumbull  collec- 
tion of  54  pictures,  the  Peabody  Museum, 
the  Sheffield  Scientific  School  buildings, 
Marquand  chapel,  Osborn  hall,  Vanderbilt 
hall,  the  bicentennial  buildings  of  1901  and 
the  library  are  among  the  noticeable  struc- 
tures. There  are  377  instructors  and  about 
7,282  students.  Johns  Hopkins  University, 
founded  in  1876,  at  Baltimore,  Md.,  re- 
sembles the  German  universities  in  its 
methods.  The  work  is  largely  graduate 
work,  and  the  teaching  is  mainly  by  lectures. 
It  was  endowed  by  Johns  Hopkins  with  a 
fund  of  $3,500,000.  Higher  mathematics 
and  history  are  among  the  subjects  in 
which  special  work  is  done.  Clark  Uni- 
versity, at  Worcester,  Mass.,  founded  in 
1 888,  is  an  institution  for  graduate  work  only. 

The  state  institutions  are  all  called  uni- 
versities, but  only  in  a  few  is  the  university 
system  fully  developed.  The  University  of 
Michigan,  at  Ann  Arbor,  is  one  of  the 
largest,  with  about  300  instructors,  and 
over  5,000  students.  It  has  departments  of 
law  and  medicine.  Chicago  University, 
though  opening  only  in  1892,  already 
ranks  among  the  great  universities  of  the 
country.  Its  courses  are  so  arranged  that 
students  can  be  admitted  at  any  time,  as 


there  is  instruction  during  the  whole  year. 
It  has  334  instructors,  selected  from  the 
best  institutions  in  America  and  in  Europe, 
and  3,035  students.  Many  institutions  of 
learning  bearing  the  name  of  university  in 
the  United  States  are  founded  and  carried 
on  by  the  different  religious  denominations, 
as  the  Wesleyan  Universities  at  Delaware,  O., 
and  Middletown,  Conn.,  and  De  Pauw  Uni- 
versity at  Green  Castle,  Ind.,  all  under  the 
direction  of  the  Methodists;  while  Brown 
University  at  Providence,  R.  I.,  belongs  to 
the  Baptist  denomination,  as  do  the  Uni- 
versity of  Rochester  and  Dennison  Uni- 
versity. Most  of  the  universities,  both  of 
Europe  and  of  the  United  States,  are  men- 
tioned under  the  name  of  the  place  where 
they  are  situated,  but  a  full  account  of 
the  numerous  institutions  called  universities 
has  not  been  attempted.  See  articles 
under  titles  as  above  and  COLLEGES. 

University  Extension,  a  branch  of 
educational  work  of  English  origin,  whose 
object  is  to  extend  the  advantages  of  higher 
education  to  the  people  at  large.  The  uni- 
versity center  organizes  lecture  courses 
along  lines  likely  to  be  popular  with  the 
surrounding  population,  especially  in  such 
subjects  as  literature,  economics,  art,  his- 
tory and  science,  and  sends  out,  upon 
request,  a  lecturer,  usually  one  of  its  own 
professors,  to  give  a  series  of  lectures  at 
intervals  of  one  week  or  two  weeks  in 
some  one  general  field.  The  success  of 
these  lectures  depends  largely  upon  the 
ability  of  the  lecturer  to  adapt  his  matter 
to  the  interests  and  capacity  of  his  audience. 

The  best  university  extension  centers  use 
various  means  in  addition  to  the  lectures 
to  enhance  results.  Syllabi  of  the  courses, 
with  references  for  home  reading,  are  often 
given,  and  selections  of  books  known  as 
travelling  libraries  loaned  by  the  university. 
Discussions  and  questions  at  the  close  of  the 
lecture  or  special  classes  for  discussion  give 
a  vital  touch  to  the  subject,  and  enable 
the  lecturer  to  drive  home  the  main  prin- 
ciples and  explain  obscure  points.  In  some 
instances  local  examinations  are  held  at  the 
close  of  the  series  of  lectures,  and  university 
credit  given.  A  small  fee  is  usually  charged 
for  lectures. 

University  of  California,  one  of  the 
largest  and  most  important  state  universi- 
ties in  America,  is  situated  at  Berkeley,  Cal., 
on  San  Francisco  Bay.  The  view  over  the 
bay  is  strikingly  beautiful.  In  addition  to 
the  buildings  at  Berkeley,  which  include 
an  open  air  auditorium,  built  in  the  Greek 
style  and  with  a  seating  capacity  of  7,500, 
the  University  maintains  the  Lick  Observa- 
tory on  Mt.  Hamilton;  a  University  farm 
at  Davisville,  Yolo  County,  where  practical 
agriculture  jand  related  sciences  are  taught; 
a  laboratory  of  plant  pathology  at  Whitten 
and  a  marine  biological  laboratory  near  San 
Diego.  Its  usefulness  is  greatly  broadened 
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by  a  department  of  university  extension, 
and  an  institute  of  medical  research  founded 
in  1913.  The  growth  of  the  university  has 
been  very  rapid.  In  athletics  a  system  of 
football  has  been  developed  which,  it  is 
asserted,  is  more  scientific  than  the  Rugby 
and  safer  than  the  American  game.  It  is  a 
result  of  study  and  experiment  and  has  been 
carefully  worked  out. 

University  of  Chicago,  The,  at  Chicago, 
111.,  is  the  successor  to  a  Baptist  Uni- 
versity of  Chicago  (1857-86)  -whose  gradu- 
ates are  considered  alumni  of  the  present 
institution.  The  old  college  showed  the 
interest  of  Chicago,  from  its  youth,  in 
higher  education,  and  it  did  good  work. 
When  it  died,  Mr.  John  D.  Rockefeller 
(a.  v.)  suggested  to  the  American  Baptist 
Educational  Society  that  it  be  revived. 
Mr.  Rockefeller  himself  contributed  the 
greater  part  of  the  endowment,  having  in 
all  given  the  new  institution  $23,924,322. 
Marshall  Field  (q.  v.\  S.  A.  Kent,  Martin 
A.  Ryerson,  Miss  Helen  Culver,  Mrs.  Em- 
mons  Blaine  and  many  other  Chicagoans 
have  donated  over  $3,000,000  more.  Mr. 
Charles  Yerkes  contributed  $300,000  for 
the  erection  of  the  university's  observa- 
tory at  Lake  Geneva,  Wis.,  and  for  placing 
the  largest  telescope  in  the  world  in  it. 
The  result  was  the  organization  of  Chicago 
university.  It  was  chartered  in  1890,  Dr. 
William  R.  Harper  (q.  v.)  was  called  from 
Yale  Divinity  School  to  become  its  presi- 
dent, and  teaching  began  on  Oct.  i,  1892. 
The  president  and  two  thirds  of  the  trustees 
must  be  Baptists,  but  the  university  is 
nondenominational  as  well  as  coeduca- 
tional. 

The  university,  in  its  organization,  en- 
joyed every  advantage  that  American 
ability  and  aspiration,  the  fullest  educational 
experience  and  knowledge  and  the  command 
of  enormous  financial  resources  could  give. 
It  was  therefore  planned  on  the  broadest 
lines  and  with  a  special  view  to  growth 
and  change  in  the  future,  so  that  it  shall, 
as  far  as  men  can  foresee,  adapt  itself  in 
every  way  to  the  demands  of  modern  life 
as  they  arise.  It  therefore  emphasized 
graduate  study  and  research  work;  estab- 
lished study  in  summer  as  well  as  in  au- 
tumn, winter  and  spring,  thus  adding 
2S%  to  the  working  year;  gave  an  im- 
portant place  to  university  extension  (q.  v.) ; 
founded  a  system  of  affiliated  colleges  and 
schools  whose  students  have  special  priv- 
ileges in  the  university;  and  employed  so 
large  a  corps  of  teachers  that  classes  can 
be  kept  small,  however  many  the  students, 
and  each  individual  receive  personal  atten- 
tion. The  university  is  organized  into  the 
five  departments  of  schools,  colleges  and 
academies;  university  extension;  libraries, 
laboratories  and  museums;  the  press;  and 
affiliated  schools.  The  first  department 
includes  schools  of  divinity,  education,  law, 


medicine  and  science,  to  which  are  to  be 
added  schools  of  fine  arts,  music  and  tech- 
nology; colleges  of  arts,  of  commerce  and 
administration,  of  literature,  of  science  and 
University  College;  and  numerous  affiliated 
academies  or  preparatory  schools.  The 
divinity  school  includes  five  theological 
seminaries.  The  medical  school  has  Rush 
Medical  College  affiliated  with  it.  The 
commercial  college  teaches  banking,  jour- 
nalism, trade  and  industry  and  transpor- 
tation. University  College  is  designed 
chiefly  for  teachers,  and  is  conducted  in 
the  center  of  Chicago  (q.  v.)  by  the  uni- 
versity. The  university's  extension  offers 
courses  by  correspondence  and  lectures  in 
the  same  subjects  as  the  university  itself, 
and  the  student  who  completes  courses  in 
the  extension  receives  credit  as  a  student 
in  the  university,  which  by  means  of  this 
department  comes  into  touch  with  the 
people  and  with  public  education. 

The  courses  continue  12  weeks  or  six, 
each  requiring  four  or  five  hours  a  week 
in  the  class.  Teachers  and  others  outside 
the  university  attend  largely  in  summer, 
and  every  year  more  and  more  students 
themselves  attend  them.  A  few  students 
reside  in  the  houses  of  their  societies, 
about  a  third  in  dormitories  on  the  campus, 
but  the  greater  part  elsewhere  in  the  city  or 
in  suburbs. 

The  grounds  and  buildings  occupy  a 
tract  at  59tn  street  (Midway  Plaisance), 
between  Jackson  and  Washington  Parks, 
about  seven  miles  from  the  heart  of  the 
city.  The  buildings,  which  are  beautiful 
and  very  numerous,  are  in  the  English 
Gothic  style  of  architecture,  and  grouped 
impressively  on  a  plan  of  quadrangles. 
There  are  now  334  instructors  and  over 
3,000  students.  The  requirements  for  ad- 
mission are  as  severe  as  those  of  any  Amer- 
ican college  or  university,  and  the  standard 
of  scholarship  is  high.  Consequently  the 
university  stands  in  the  front  rank  of 
American  schools  of  higher  learning.  The 
libraries  number  461,385  volumes,  ex- 
clusive of  170,000  pamphlets.  In  1907  the 
productive  funds  were  $12,974,211;  the 
receipts  from  benefactions  $5,926,989;  and 
the  income  $1,222,353. 

University  of  Colorado,  a  state  institu- 
tion, is  at  Boulder,  and  was  first  opened  in 
1877.  Its  organization  comprises  a  college 
of  liberal  arts,  school  of  applied  science, 
school  of  medicine,  school  of  law,  college  of 
dental  surgery  and  school  of  music.  It  also 
provides  graduate  courses.  It  is  open  to 
students  of  both  sexes.  The  faculty  num- 
bers 1 68.  the  students  1,300,  including  the 
preparatory  school.  The  library  has  40,000 
volumes.  See  COLORADO. 

University  of  Illinois,  at  Urbana,  111., 
was  founded  by  the  state  upon  the  dona- 
tion by  the  national  government  of  scrip 
for  480,000  acres  of  land.  On  account  of  this 
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grant  the  state  pays  the  university  interest 
at  the  rate  of  five  per  cent,  on  about  $495 ,000. 
The  university  was  incorporated  in  1867 
as  Illinois  Industrial  University,  and  was 
opened  to  students  in  1868.  In  1885  the 
legislature  changed  the  name  to  University 
of  Illinois.  It  includes  the  college  of  litera- 
ture and  arts,  college  of  engineering,  college 
of  science,  college  of  agriculture,  graduate 
school,  school  of  library  science,  school  of 
music,  college  of  law,  college  of  medicine 
and  school  of  pharmacy.  The  value  of  its 
property  and  assets  is  estimated  at 
$1,600,000.  It  has  609  instructors,  4,920 
students  and  101,481  volumes  in  its  library. 
See  ILLINOIS. 

University  of  Kansas,  at  Lawrence,  was 
established  by  an  act  of  legislature  in  1864, 
and  is  an  integral  part  of  the  public-school 
system.  The  university  embraces  a  grad- 
uate school,  school  of  arts,  schools  of  engi- 
neering, law,  fine  arts,  medicine  and 
pharmacy.  The  faculty  numbers  146,  the 
students  2,364  and  the  library  55,000 
volumes.  See  KANSAS. 

University  of  Michigan,  The,  was  char- 
tered in  1837  and  began  work  in  1841  at 
Ann  Arbor.  It  is  a  part  of  Michigan's  sys- 
tem of  public  education  and  is  controlled 
by  regents  elected  by  the  people  for  eight- 
year  terms.  The  university  includes  the 
departments  of  art,  literature  and  science; 
engineering;  law;  medicine  and  surgery; 
pharmacy;  the  homeopathic  medical  col- 
lege; and  dental  surgery.  The  courses  in 
each  department  cover  each  branch  of  col- 
legiate, professional  or  university  study. 
The  departments  of  art,  literature  and 
science,  medicine  and  law  also  hold  sessions 
in  summer.  The  standard  of  scholarship 
is  exceptionally  high,  and  Michigan  has  long 
stood  in  the  front  of  universities.  It  was  a 
pioneer  in  coeducation,  admitting  women 
in  1870.  It  has  many  valuable  collections 
and  libraries,  two  observatories,  two  hos- 
pitals and  two  gymnasiums.  The  faculties 
number  297  instructors,  the  students  5,500, 
and  the  libraries  223,000  volumes.  In 
1907  the  income,  including  the  appropria- 
tion from  the  state,  was  $i  ,078,41 7.  Students 
are  charged  only  small  fees,  those  from 
Michigan  paying  less  than  students  from 
other  states. 

University  of  Minnesota,  at  Minneapo- 
lis, is  a  state  institution  and  was  first  organ- 
ized in  1851,  but  dates  its  actual  beginning 
from  its  reorganization  in  1868.  The  univer- 
sity comprises  the  graduate  department, 
college  of  science,  literature  and  the  arts, 
college  of  engineering  and  the  mechanic 
arts,  school  of  mines,  college  of  agriculture, 
college  of  law  and  department  of  medicine. 
It  also  has  charge  of  the  experiment-station 
and  the  geological  and  natural  history  sur- 
vey. Students  of  both  sexes  are  admitted, 
and  the  total  enrollment,  exclusive  of  sum- 
mer schools,  is  5.369  The  faculty  and  in- 


structors number  390.  The  library  has 
115,000  volumes.  See  MINNESOTA. 

University  of  Notre  Dame,  two  miles 
from  South  Bend,  Ind.,  was  founded  by  the 
Very  Rev.  Edward  Sorin  in  1842.  It  pro- 
vides courses  in  the  departments  of  arts 
and  letters,  science,  architecture,  civil,  me- 
chanical and  electric  engineering,  law  and 
pharmacy.  The  faculty  number  82,  the 
students  850  and  the  library  55,000 
volumes. 

University  of  Oregon,  is  at  Eugene, 
125  miles  south  of  Portland.  It  is  a  part 
of  the  public-school  system.  The  organiza- 
tion comprises  colleges  of  literature,  arts, 
science  and  engineering  and  schools  of 
mines  and  mining,  medicine,  law  and  music. 
It  has  103  instructors,  1,420  students  and  a 
library  of  20,000  volumes.  See  OREGON. 

University  of  Vermont  and  State  Ag- 
ricultural college  is  located  at  Burlington. 
It  has  a  faculty  of  74,  513  students  and 
a  library  of  74,798  volumes.  See  VERMONT. 

University  of  Wisconsin.  See  WISCON- 
SIN, UNIVERSITY  OF. 

U'pas,  a  tree  belonging  to  the  mulberry 
family,  found  in  Java.  It  grows  over  100 
feet  high,  with  a  straight  trunk  and  oval 
leaves  covered  with  down,  and  a  purple 
fruit,  something  like  a  small,  rather  long 
plum.  It  was  long  called  the  deadly  upas 
and  believed  to  be  very  poisonous,  so  that 
all  animals  going  near  it  were  killed,  and 
even  other  trees  and  plants  —  travelers 
finding  it  growing  solitary  in  a  barren  waste 
with  the  bones  of  its  victims  around  it. 
But,  instead,  it  is  found  growing  in  the 
forests,  and  animals  do  not  seem  to  avoid 
it.  Many  specimens  have  been  collected 
without  injury,  and  the  tree  now  is  in  the 
principal  botanical  gardens  of  Europe.  Its 
poison  is  similar  in  its  effects  to  'the  poison- 
ivy,  and  is  found  in  the  juice  of  the  tree, 
and  used  by  the  natives  on  the  points  of 
their  arrows.  They  also  make  a  cloth  from 
the  inner  bark  of  the  tree,  which,  if  it  gets 
wet,  produces  a  disagreeable  itching.  Bags 
are  made  from  the  tough  bark  of  one  species 
of  upas.  See  POISONOUS  PLANTS. 

Up'per  Can'ada  Col'lege,  Toronto,  was 
founded  in  1829  by  Sir  John  Colborne  (Lord 
Seaton).  It  is  modelled  after  the  public 
schools  of  England.  One  hundred  and  fifty 
resident  pupils  are  comfortably  accommo- 
dated. It  is  beautifully  located  in  spacious 
grounds  in  Deer  Park  on  a  hill  at  the  north- 
ern limits  of  the  city.  There  also  is  class- 
room accommodation  for  150  day-pupils. 
The  college  prepares  for  university,  honor 
matriculation  for  entrance  to  military 
schools  and  medical  colleges.  It  has  an 
infirmary,  swimming  tank,  skating  rinks, 
cricket  grounds,  etc.  Its  cadets'  rifle-corps 
is  one  of  its  interesting  features.  It  is  well- 
provided  with  scholarships  and  prizes.  The 
preparatory  school  has  proved  attractive. 
The  Board  of  Governors  has  purchased  a  site 
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of  six  hundred  acres  twenty-five  miles  from 
Toronto,  and  plans  for  the  new  buildings  in- 
volve an  expenditure  of  $600,000. 

Upsala  or  Uppsala  (up-sd'ld),  a  city  in 
Sweden,  on  Sala  River,  40  miles  northeast 
of  Stockholm.  It  is  in  a  fertile  plain  with 
fine  buildings  and  parks.  The  cathedral, 
begun  in  the  isth  century,  is  the  most  cele- 
brated in  Sweden.  The  university,  founded 
in  1474  and  richly  endowed  by  Gustavus 
Adolphus,  has  fine  buildings,  over  70  in- 
structors and  1,835  students.  There  are  also 
connected  with  it  a  botanic  garden,  a  min- 
eralogical  collection,  a  museum  and  an 
observatory.  Population  24,450. 

Ur  of  the  Chaldees,  mentioned  in  Genesis 
xi:  27-32  as  the  point  from  which  the  family 
of  Abraham  migrated  to  the  west,  has  been 
identified  with  a  city  of  southern  Babylon, 
near  the  Euphrates.  This  city  was  the  seat 
of  a  dynasty  of  kings  before  it  fell  under 
the  sway  of  Babylon.  Yet  there  are  indi- 
cations that  the  home  of  the  family  of 
Abraham  was  higher  up  the  Euphrates  than 
the  city  of  Ur  (the  modern  Mugheir),  so 
that  the  identification  is  not  certain.  The 
ruins  of  Ur  at  Mugheir  still  stand;  their 
most  conspicuous  feature  being  a  temple 
to  Sin,  the  god  of  the  moon. 

U'ral  Mountains,  a  part  of  the  boundary 
between  Europe  and  Asia,  separate 
European  •  Russia  from  Siberia.  The  chain 
is  made  of  a  series  of  parallel  ridges  in  the 
southern  part,  running  toward  the  north- 
west, the  highest  summit  being  4,680  feet. 
Farther  north  there  are  several  low  ridges, 
with  peaks  reaching  5,115  feet,  while  one 
low  ridge  in  the  extreme  north  completes 
the  range.  The  middle  part  of  the  range  is 
very  rich  in  minerals,  having  mines  of  gold, 
copper,  platinum  and  iron.  Precious  stones, 
as  the  emerald,  beryl,  topaz,  amethyst  and 
diamond,  are  also  found.  The  population 
inhabiting  the  mountains  and  supported 
by  the  mines  is  200,000. 

Ural,  a  river  of  Russia,  separating  Europe 
from  Asia.  It  rises  in  the  Urals,  flowing 
south  and  southeast  for  1,100  miles  and 
emptying  into  the  Caspian.  There  is  very 
little  navigation.  Its  banks  have  been  for- 
tified by  a  line  of  forts,  and  its  fisheries  are 
very  valuable. 

LJra'nium,  a  metal  first  isolated  in  1842 
from  the  oxide  of  uranium,  discovered  pre- 
viously by  Klapworth.  It  is  found  in  uranite 
or  pitchblend  in  Bohemia,  Saxony  and  Corn- 
wall, England,  and  is  prepared  by  heat- 
ing a  mixture  of  uranium  chloride  and 
sodium  chloride  with  carbon  or,  preferably, 
with  metallic  sodium.  It,  with  its  other 
mineral  compounds,  possesses  a  notable 
radio  activity,  emitting  rays  which  have  a 
photographic  action  and  make  phosphor- 
escent substances  luminous. 

U'ranus,  in  Grecian  mythology,  is  some- 
times the  son,  but  generally  the  husband, 
of  Gaea  the  earth,  by  whom  he  became 


the  father  of  Gceanus,  Saturn,  the  Cyclops 
and  others.  He  hated  all  his  children,  and 
confined  them  in  Tartarus;  but  Cronus,  at 
the  instance  of  his  mother,  overthrew  and 
dethroned  him. 

Uranus.     See  PLANETS. 

Ur'ban,  the  name  of  eight  popes,  of 
whom  the  following  deserve  special  men- 
tion: 

Urban  II,  a  Frenchman  by  birth  and 
originally  a  monk  of  Cluny,  was  elected  in 
a  council  held  at  Terracina  in  the  year 
1088.  His  name  was  Otho,  and  soon  after 
his  election  he  resumed  possession  of  Rome, 
the  fortresses  of  which  had  been  held  by 
the  antipope  Guibert,  styled  Clement  III, 
whom  he  compelled  to  withdraw.  A  great 
council  was  held  in  Piacenza  in  1095,  m 
which  the  antipope  and  his  adherents  were 
excommunicated;  and  at  the  same  council 
the  crusade  was  proclaimed.  Urban  died 
in  1099,  just  when  the  crusade  which  he 
had  organized  was  ending  in  the  occupa- 
tion of  Jerusalem. 

Urban  V  (originally  William  de  Grimoard) 
was  the  last  of  the  popes  who  resided  at 
Avignon.  By  him  the  papal  seat  was 
retransferred  to  Rome.  He  was  elected 
pope  on  the  death  of  Innocent  VI  in  1362 
and  died  in  1370,  leaving  the  reputation  of 
great  piety  and  of  zeal  for  religion  and 
good  morals. 

Urban  VI,  whose  name  was  Bartolommeo 
Prignani,  was  the  pope  under  whom  the 
great  western  schism  had  its  origin.  On  the 
death  of  Gregory  XI  in  1378,  Prignani  was 
elected  in  a  conclave  held  at  Rome  ir 
circumstances  of  great  excitement,  owing 
to  the  apprehensions  of  the  populace  that 
a  French  pope  would  be  elected  and  Rome 
again  abandoned.  Prignani  was .  crowned 
under  the  title  of  Urban  VI,  but  immedi- 
ately afterwards  12  French  cardinals  as- 
sembled at  Anagni  and  revoked  his  election, 
declaring  that  they  had  voted  for  him  under 
fear  of  violence.  They  were  joined  by  three 
Italian  cardinals,  and  then  proceeded  to 
elect  the  cardinal-bishop  of  Cambray  pope 
under  the  title  of  Clement  VII.  Clement 
took  up  his  residence  at  Avignon,  but  Urban 
remained  at  Rome,  where  he  appointed  a 
number  of  new  cardinals  and  excommuni- 
cated Clement  and  his  adherents.  The 
result  was  that  Urban  was  recognized  as 
lawful  pope  by  one  portion  of  the  church 
and  Clement  by  the  other,  each  maintain- 
ing his  claim  by  extreme  measures.  Urban 
was  besieged  by  Charles,  king  of  Naples,  at 
Novara,  whence  he  withdrew  to  Genoa, 
taking  with  him  as  prisoners  those  cardinals 
of  his  party  with  whom  he  had  quarreled, 
several  of  whom  he  is  said  to  have  put  to 
death.  He  died  in  1389  from  injuries  sus- 
tained in  a  fall  from  his  horse. 

Urban  VIII,  the  successor  of  Gregory 
XV,  whose  family  name  was  Maffeo  Bar- 
berini,  was  born  at  Florence  in  1568.  After 
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many  years  of  service  in  various  capacities, 
he  was  elected  pope  in  September  of  1623. 
His  memory  has  suffered  through  the  im- 
putation of  nepotism;  but  his  pontificate 
on  the  whole  was  vigorous  and  enlightened. 
He  was  the  founder  of  the  celebrated  Col- 
lege of  the  Propaganda,  and  to  him  Rome 
is  indebted  for  many  public  works,  includ- 
ing large  and  important  additions  to  the 
Vatican  library.  His  pontificate  was  also 
distinguished  by  the  acquisition  of  the 
duchy  of  Urbino  to  the  Holy  See  in  1626. 
He  died  in  1644,  and  was  succeeded  by 
Innocent  X. 

Urban'a,  111.,  county-seat  of  Champaign 
County,  is  noted  as  the  seat  of  the  Uni- 
versity (q.v.)  of  Illinois.  There  also  are  a 
good  system  of  public  schools,  a  high  school 
and  two  libraries.  Urbana's  most  important 
industrial  establishments  are  the  "Big 
Four"  car-shops,  employing  700  men,  next 
the  brick-works  and  then  the  lawn-mower 
and  machine  works.  Population  8,245. 

Urbino  (<J6r-befno),  in  central  Italy,  is 
situated  between  the  Metauro  and  Foglia 
Rivers,  20  miles  southwest  of  Pesaro.  It 
has  a  magnificent  palace,  once  the  resi- 
dence of  the  dukes  of  Urbino,  where  was 
the  famous  library  of  the  Delia  Rovere 
family,  afterwards  removed  to  the  Vatican. 
Another  handsome  palace  is  that  of  the 
Albini,  a  family  who  gave  the  church  Pope 
Clement  XI.  Urbino  is  the  birthplace  of 
Raphael,  and  became  a  part  of  the  king- 
dom of  Italy  in  1860.  It  is  the  seat  of  a 
free  university  founded  in  1564.  Popula- 
tion of  Pesaro  and  Urbino  25,103. 

U'rim  and  Thum'mim,  a  mysterious  con- 
trivance on  the  breastplate  of  the  Jewish 
high-priest,  either  consisting  of  the  four 
rows  of  precious  stones  upon  which  the 
names  of  the  12  tribes  were  engraved  or  of 
two  images  personifying  —  most  probably  — 
Truth  and  Revelation.  Others  assert  that 
the  words  personified  by  these  images  were 
Light  and  Perfection,  and  still  others  that 
they  were  Doctrine  and  Judgment.  The 
consulting  of  the  Urim  and  Thummim  as 
an  oracle  was  a  very  solemn  ceremony  with 
the  Jews,  but  it  is  never  mentioned,  after 
Solomon's  time. 

See  BEAR,  GREATER  AND 
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Ur'sa  Ma'jor. 

LESSER. 

Ursa  Mi'nor. 

LESSER. 

Ur'sula,  St.,  a  female  saint  and  martyr, 
especially  honored  in  Germany  and  Cologne, 
the  place  of  her  reputed  martyrdom,  who 
is  variously  assigned  to  the  third,  the 
fourth  and  the  filth  century.  According  to 
the  legend,  she  was  the  daughter  of  Deo- 
natus,  a  British  king,  and  on  account  of  her 
beauty  was  sought  in  marriage  by  the  son 
of  a  pagan  prince.  Fearing  that  she  might 
bring  ruin  upon  her  father  by  a  refusal, 
she  consented  to  marry  the  prince,  but 
made  it  a  condition  that  she  should  be 


allowed  three  years,  during  which  she  pro- 
posed to  make  a  pious  pilgrimage  in  com- 
pany with  her  ten  maidens,  each  being 
accompanied  by  a  thousand  other  maidens, 
making  11,000  in  all.  The  maidens  were 
collected  from  all  parts  of  the  world,  and 
the  expedition  set  sail  from  the  British 
coast.  Arriving  at  the  mouth  of  the  Rhine, 
they  sailed  up  the  river  to  Cologne  and 
thence  to  Basel.  Leaving  their  galleys,  they 
proceeded  by  land  to  visit  the  tombs  of 
the  apostles  at  Rome.  This  pilgrimage 
accomplished,  they  returned  down  the  river 
to  Cologne,  which  had  meanwhile  fallen  into 
the  hands  of  an  army  of  Huns  under  the 
leadership  of  a  chief,  who,  although  nol 
named,  plainly  is  the  Attila  of  history. 
Landing  at  Cologne  in  ignorant  security, 
the  pious  virgins  fell  into  the  hands  of 
these  barbarians,  by  whom  all  were  seized 
and  put  to  death.  A  host  of  angel  warriors, 
however,  interposed  and  smote  the  cruel 
Huns;  and  in  gratitude  to  their  martyred 
intercessors  the  citizens  erected  a  church  on 
the  site  now  occupied  by  the  Church  of 
St.  Ursula. 

Ur'sulines,  a  religious  order  of  women  in 
the  Roman  Catholic  church,  taking  their 
name  from  Saint  Ursula.  They  derive  their 
origin  from  Angela  Merici,  who,  early  in 
the  1 6th  century,  formed  at  Brescia  an 
association  of  young  women  who  fully 
devoted  themselves  to  the  care  of  the  sick, 
the  instruction  of  children  and  the  relief 
of  the  poor.  In  1565  a  house  was  opened 
at  Cremona,  and  the  order  spread  over 
several  dioceses  in  Italy.  Soon  afterwards 
it  was  established  in  France,  where  one  of 
its  members  was  the  celebrated  Madeline 
St.  Beuve.  It  was  in  France  that  the 
sisters  added  to  their  vows  the  instruction 
of  female  children,  which  has  since  formed 
the  most  marked  characteristic  of  their 
order. 

Uruguay  (oo'rd6-gwl'\  the  smallest  of  the 
South  American  republics,  is  53  times  the 
size  of  Rhode  Island,  the  smallest  state  of 
the  Union,  and  nearly  equal  to  the  com- 
bined area  of  Ohio  and  Indiana.  It  lies 
between  Brazil  on  the  north  and  northeast 
and  the  Argentine  Republic  on  the  west, 
with  the  Atlantic  Ocean  on  the  south  and 
southeast.  Its  greatest  length  and  breadth 
are  a  little  over  300  miles  each,  the  total 
area  being  72,210  square  miles.  Brazil,  the 
largest  of  the  South  American  countries,  is 
43  times  the  size  of  Uruguay.  Uruguay  is 
considerably  further  east  than  the  eastern 
limit  of  the  United  States,  being  directly 
south  of  Newfoundland.  Its  population  is 
1,112,000. 

Surface  and  Climate.  Uruguay  is  a  coun- 
try of  hills  and  plains,  with  no  elevations 
exceeding  2,000  feet.  In  the  south  the 
country  is  a  sort  of  terraced  upland,  with 
a  treeless  coast  possessing  some  good  har- 
bors. Rio  de  la  Plata,  a  broad  deep  estuary. 
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and  Uruguay  River,  with  their  tributaries, 
furnish  easy  and  ample  water-communica- 
tion with  the  interior.  There  are  1,273 
miles  of  railways,  4,916  of  telegraph,  11,414 
of  telephone  and  5,340  of  roads.  The 
climate  is  mild  and  on  the  coast  is  equable, 
but  in  the  interior  is  subject  to  sudden 
changes.  The  rainfall  is  abundant,  averag- 
ing 40  inches  annually;  it  is  heaviest  on 
the  coast. 

Resources.  The  wealth  of  the  country  con- 
sists mainly  in  its  pasturage,  which  sup- 
ports large  herds  of  cattle,  horses  and 
sheep,  the  wool  of  Uruguayan  sheep  being 
of  superior  quality.  The  latest  record 
reports  9,000,000  cattle;  20,000,000  sheep; 
1,000,000  horses;  and  60,000  mules.  The 
value  of  exports  in  1911  was  $47,380,000. 
Agriculture  is  growing  in  importance,  wheat 
and  corn  being  the  chief  crops;  flaxseed, 
barley  and  oats  are  also  raised.  Of  manu- 
facturing establishments  the  most  impor- 
tant are  packing-houses,  flour-mills,  furni- 
ture, cigar  and  carriage  and  wagon  fac- 
tories. 

Government.  The  president  is  elected  by 
a  general  assembly;  his  term  is  four  years 
and  he  is  not  eligible  for  a  succeeding  term 
The  general  assembly  consists  of  two  houses, 
a  senate  and  a  chamber  of  representatives. 
A  vice-president  presides  over  the  senate 
The  republic  is  divided  into  19  departments, 
the  chief  executive  of  each  being  appointed 
by  the  president. 

Cities.  The  chief  cities  are  Montevideo, 
the  capital  and  chief  port,  population  291,- 
465;  Paysandu  (12,000),  a  port  on  Uruguay 
River;  Salto  (14,000);  Mercedes  (10,000); 
and  San  Jose"  (9,000). 

_  Education  and  Religion.  Primary  educa- 
tion is  obligatory.  In  1906  there  were 
619  public  and  289  private  schools.  The 
first  had  1,218  teachers  and  57,638  pupils; 
the  second,  289  and  17,242  respectively.  In 
1907  it  was  arranged  that  150  public  schools 
be  added.  At  Montevideo  are  an  uni- 
versity, a  preparatory  school  and  an  insti- 
tute of  experimental  hygiene.  In  1905  the 
university  had  112  professors,  530  regular 
students  and  66 1  secondary  pupils.  There 
also  are  a  military  college,  many  religious 
seminaries,  normal  schools  and  a  state 
school  of  arts  and  trades.  But  half  of  the 
population  over  six  years  old  is  illiterate. 
Roman  Catholicism  is  the  state  religion, 
but  there  is  complete  toleration. 

History.  Uruguay  was  discovered  by 
Solis  of  Spain  in  1515,  and  colonized  by 
Sebastian  Cabot  in  1527.  The  Indians, 
however,  successfully  resisted  Spanish  at- 
tempts at  settlement  until  1624,  when  the 
oldest  city  was  founded.  Spain  and  Portu- 
gal quarreled  over  the  possession  of  Uru- 
guay, and  the  Brazilians  and  Argentines 
continued  the  quarrel  until  1828.  In  1811 
the  Spanish  in  Uruguay,  whose  ancestors 
had  from  1726  colonized  Montevideo  from 


Buenos  Aires,  threw  off  the  yoke  of  Spain, 
and  the  settlements  formed  a  confedera- 
tion. The  Brazilians  in  1822  made  it  a 
province  of  Brazil,  but  in  1828  united  with 
Argentina  to  make  Uruguay  an  independent 
republic.  For  8p  years,  however,  it  has 
suffered  almost  incessantly  from  internal 
discords.  Consult  the  Bureau  of  American 
Republics'  bulletins  and  Handbook  of  Uru- 
guay and  Cattell's  Foreign  Commercial 
Guide.  See  AMERICA  (SOUTH),  ARGENTINE 
REPUBLIC,  BRAZIL  and  PARAGUAY. 

Uruguay,  a  river  of  South  America,  rises 
in  southern  Brazil.  It  flows  westward  a 
little  less  than  100  miles,  and  then  south- 
ward, forming  a  boundary  line  between  the 
Argentine  Republic  on  the  west  and  Brazil 
and  Uruguay  on  the  east.  It  unites  with 
the  Parana  to  form  the  Plata  in  34°  S. 
latitude,  its  total  length  being  about  1,000 
miles.  Its  chief  branch  is  the  Rio  Negro. 

Urumiah  (do'rctf-me'a),  a  town  of  Persia 
(q.  v.) ,  ten  miles  west  of  Lake  Urumiah,  in 
a  wide  and  fertile  plain,  is  surrounded  with 
a  mud-wall  but  has  no  gates.  Extensive 
fruit  and  vegetable  gardens  are  situated 
both  within  and  without  the  walls.  The 
houses  of  the  richer  classes  are  lofty  and 
spacious,  and  many  of  those  of  the  poor 
are  adorned  with  flowers  and  vines.  The 
city  is  the  seat  of  a  Nestorian  bishop  and 
of  an  American  Presbyterian  mission,  which 
is  in  a  very  prosperous  condition.  The  city 
is  said  to  have  been  the  birthplace  of 
Zoroaster  (q.  v.) ,  founder  of  the  religion  of 
ancient  Persia,  and  has  a  population  of 
30,000. 

Urumiah,  the  principal  lake  of  Persia,  is 
about  4,000  feet  above  the  level  of  the  sea, 
and  nowhere  exceeds  20  or  25  feet  in  depth. 
It  is  about  80  miles  in  length,  with  an 
average  width  of  about  25  miles.  Its 
waters  are  largely  impregnated  with  salt, 
and  are  so  heavy  as  to  be  little  ruffled  by 
the  strongest  wind.  No  fish  are  found  in 
it,  although  several  rivers  empty  into  the 
lake.  Its  average  depth  is  only  about  12 
feet,  and  it  is  fast  drying  up,  leaving  a 
gradually  widening  beach  of  salty  crust, 
which  supplies  the  whole  of  Kurdistan 
with  salt. 

LJ'sury.  This  word  originally  meant  any- 
thing charged  by  the  lender  of  money  for 
the  use  of  it;  but  it  now  refers  to  any 
charge  above  the  legal  rate.  In  most,  if 
not  all,  civilized  nations  there  are  laws 
limiting  the  rate  which  lenders  of  money 
may  charge  for  its  use,  with  greater  or 
lesser  penalties  for  all  charges  which  go 
above  this  limit.  In  the  United  States  the 
laws  of  the  states  vary  somewhat  in  this 
respect,  although  in  all  of  them  a  legal  rate 
is  established  for  cases  where  there  is  no 
express  contract  —  six  per  cent,  in  nearly 
all  the  states  —  and  another  limit  pre- 
scribed —  generally  eight  or  ten  per  cent.  — 
within  which  contracts  may  be  made  by 
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the  parties,  and  beyond  which  contracts  are 
rendered  void  or  at  least  cannot  be  en- 
forced by  law. 

U'tah  (named  from  the  Ute  Indians),  a 
western  state  of  the  Union,  a  trifle  larger 
than  Idaho;  area  84,970  square  miles; 
breadth  27^  miles;  extreme  length  345.  It 
is  bounded  on  the  north  by  Idaho  and 
Wyoming,  on  the  south  by  Arizona,  on  the 
west  by  Nevada  and  on  the  east  by  Wyom- 
ing and  Colorado.  The  state,  which  ranks 
eighth  in  size,  was  first  settled  by  the 
Mormons  in  1847,  and  by  them  called 
Deseret.  It  occupies  an  elevated  plateau, 
at  an  average  altitude  of  5,000  feet,  from 
which  mountain-peaks  rise  11,000  to  over 
13,600  feet,  with  correspondingly  deep 
valleys.  The  Wasatch  range  forms  its  chief 
topographical  feature  in  the  northern  and 
middle  regions,  with  the  notable  water- 
basin  of  Great  Salt  Lake  northeast  of  the 
Great  American  Desert  and  north  of  Utah 
Lake.  The  population  of  the  state  in  1900 
was  276,749,  but  it  has  now  nearly  doubled 
being  438,974.  Its  capital  is  Salt  Lake  City 
(92,777).  The  other  chief  towns  are  Ogden 
(25,580);  Provo  City  (8,925);  and  Logan 
(7,522). 

Surface  and  Drainage.  Besides  the  high, 
central  Wasatch  range,  with  its  eastward 
spurs  known  as  the  Uintah  Mountains, 
there  are  many  other  elevations  southeast 
and  west.  The  chief  ones  are  Needle, 
Wah-Wah,  Beaver  River,  Parowan,  Henry, 
Deep  Creek,  Abajo,  La  Salle,  Thomas, 
Desert,  Terrace  and  Goose  Mountains. 
From  these  ranges  soar  lofty  peaks,  as  Mts. 
Peale  and  Gilbert  and  Emmons,  Wilson, 
Hodges,  Tokewanna  and  Lovenia  Peaks,  each 
of  which  exceeds  13,000  feet  in  height.  The 
lake  and  river  drainage  also  is  considerable 
and  varied,  embracing  (besides  Great  Salt 
Lake,  2,500  square  miles  in  extent)  Lake 
Utah  and  Bear  and  Sevier  Lakes  and 
Green,  Grand,  Colorado,  Snake,  Bear, 
Sevier,  Virginia,  Jordan  and  San  Juan 
Rivers.  In  San  Juan  County,  in  the  unin- 
habited and  almost  inaccessible  southeast, 
are  the  greatest  natural  bridges  in  the  world. 
Emery  Knowles  discovered  them  in  1895. 
They  number  three.  Augusta  Bridge  is 
265  feet  in  height,  35  in  width,  83  in  thick- 
ness and  320  in  span;  Caroline  182,  60,  60 
and  350  feet  respectively;  and  Edwin  1 1 1,  30, 
10  and  205.  This  is  the  slenderest  and  most 
graceful  bridge.  Each  consists  of  light 
sandstone.  The  mountains  around  rise 
11,000  to  13,0,00  feet. 

Resources,  Mining  and  Agriculture.  The 
natural  resources  consist  of  the  yield  from 
minerals  and  from  agricultural  operations 
almost  entirely.  The  annual  production 
of  wheat  amounts  to  5,708,000  bushels; 
of  oats  to  2,494,000  bushels;  of  corn  to 
394,000  bushels  in  1910;  of  beet  sugar  to 
nearly  50,000  tons.  The  area  annually  de- 
voted to  crops  is  1,368,211  acres,  embracing 


hay  and  forage,  besides  the  cereals  named- 
The  minerals  include  coal,  of  which  over 
2,500,000  tons  are  mined;  copper,  the 
yield  of  which  is  now  over  125,000,000 
pounds;  silver  10,445,900  ounces  ($5,640,- 
800);  gold  $4,312,700  (the  yield  being  208,- 
627  ounces);  and  lead,  57,081  short  tons. 
Other  mined  products  embrace  clay,  salt, 
zinc,  bismuth,  iron,  cement  and  building- 
stone.  The  annual  wool-product  amounts  to 
4,819,500  pounds.  Utah  has  over  1,800,000 
sheep,  75,810  dairy  cows,  336,524  neat  cattle 
and  117,953  horses  and  mules. 

Manufactures.  There  has  been  consid- 
erable progress  in  the  development  of  manu- 
factures in  recent  years.  ^  The  number  of  in- 
dustrial establishments  is  now  about  750, 
employing  some  $52,600,000  of  capital  and 
turning  out  products  to  the  aggregate  value 
of  $61,989,000.  The  two  principal  indus- 
trial centers  are  Salt  Lake  City  and  Ogden, 
the  leading  industries  throughout  the  state 
being  the  smelting  and  refining  of  copper 
and  lead  ore,  flour  and  grist-mill  products, 
engineering  work,  railway  repairing,  print- 
ing and  publishing,  confectionery  manu- 
facture, cheese  and  butter  making,  the 
preserving  and  canning  of  fruits,  vegetables 
and  condensed  milk,  together  with  foundry 
and  machine  output,  the  brewing  of  malt- 
liquors  and  cattle-slaughtering  and  meat- 
packing. 

Commerce,  Finance  and  Transportation. 
The  railway  mileage  of  the  state  is  1,985 
miles,  the  more  important  lines  being  the 
Rio  Grande  Western,  the  Oregon  Short 
Line,  the  Central  Pacific,  the  Los  Angeles 
and  the  Union  Pacific.  There  are  eight 
short  lines  also.  The  expenses  of  the  state 
are  met  by  a  property  tax,  which  includes 
mines  and  mining  property.  There  are  now 
21  national  and  68  state  banks.  Brigham  Young 
organized  the  first  national  bank  in  1873. 

Education.  The  school-system  is  under  a 
board,  aided  by  a  state  and  a  county 
superintendent.  Education  is  free,  as  are 
the  text-books.  Education  from  8  to  16 
is  compulsory.  Illiteracy  is  only  5%  of 
the  population,  and  half  of  the  6,141 
illiterates  are  foreign-born.  From  a  school 
population  of  about  105,000  the  annual 
enrollment  is  87,721;  while  the  average 
daily  attendance  is  69,246.  Normal 
schools  for  the  training  of  teachers  are 
maintained  at  Salt  Lake  City  in  connection 
with  the  state  University  of  Utah  and  also 
at  Cedar  City.  Higher  education  is  repre- 
sented by  the  University  of  Utah,  which 
has  125  instructors  and  810  students;  by 
Brigham  Young  College  at  Logan  (Latter 
Day  Saints)  with  32  instructors  and  704 
students;  and  by  Westminister  College 
(Pres.)  at  Salt  Lake  City;  there  also  is  an 
agricultural  college  at  Logan.  The  state 
university  is  co-educational,  and,  besides 
its  normal-school  department,  has  a  school 
of  mines  and  a  school  of  arts  and  sciences. 
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History.  Though  the  first  settlement  of 
note  was  made  in  1847  at  Salt  Lake  City 
by  Mormons  tinder  Brigham  Young,  who 
were  driven  out  of  Nauvoo,  111.,  the  region 
(organized  as  a  territory  in  1850  and  ad- 
mitted to  statehood  in  1896)  has  an  early 
history.  This  includes  the  visit  of  Spanish 
explorers  in  or  about  1540  and  the  ex- 
ploration of  Colorado  River.  Seeking  a 
route  from  Santa  Fe"  to  Los  Angeles  and 
the  Pacific,  two  Franciscan  friars  in  1776 
visited  Utah  and  Sevier  Lakes,  where  trad- 
ing and  hunting  parties  were  afterwards 
organized.  In  1824  Great  Salt  Lake  was 
discovered  by  Capt.  Jas.  Bridger,  a  trapper, 
who  was  seeking  to  trace  the  course  of 
Bear  River.  Posts  were  established  later, 
which  were  welcome  to  immigrants  passing 
through  the  territory  to  Oregon  and  Cali- 
fornia, as  also  to  the  bands  of  traders  and 
hunters  who  now  began  to  operate  in  the 
region.  Among  these  posts  was  Fort 
Ashley,  built  in  1825  and  for  a  time  occupied 
by  an  expedition  under  William  Ashley. 
Later  expeditions  were  those  under  Capt. 
Bonneville  and  John  C.  Fre'mont,  the  report 
of  the  latter,  it  is  related,  being  instru- 
mental in  inducing  the  Mormons  to  come, 
though  the  Mexican  War  was  in  progress. 
Following  the  band  of  150  Mormons  that 
arrived  in  1847  with  Brigham  Young,  there 
came  others  to  the  colony  at  Salt  Lake 
City,  the  region  meanwhile  haying  passed 
(1848)  from  Mexico  to  the  United  States. 
Under  the  Mormon  Church  the  state  of 
Deseret,  as  it  was  called,  was  organized  in 
1849,  while  appeals  were  made  to  Congress 
for  admission  into  the  Union.  This  was 
refused,  though  the  federal  executive  in 
1850-1  created  the  territory  of  Utah  and 
appointed  Brigham  Young  as  governor. 
For  six  years  Young  held  office,  the  Mormon 
colony  being  considerably  added  to  by 
proselytes  and  new  arrivals  while  he  was 
governor,  though  the  region  began  to  be 
populated  by  non-Mormons.  Between  the 
two  sets  of  colonists  there  arose  opposi- 
tion, while  trouble  also  came  from  the 
territorial  officers  sent  by  the  federal  gov- 
ernment, who  were  opposed  and  inter- 
fered with  the  rule  of  the  Mormon  Church, 
tenacious  of  its  power  and  hold  upon  the 
region.  In  1857  such  were  the  difficulties 
that  arose  from  the  rival  control  of  affairs, 
which  more  than  once  manifested  itself  in 
violence  and  attempts  at  mob-rule,  that 
the  federal  authorities  determined  to  super- 
sede Young  in  the  governorship,  and  for 
that  purpose  and  to  subdue  disaffection 
sei^t  troops  to  Salt  Lake  City,  deposed 
Young  and  appointed  a  new  governor. 
The  outbreak  of  the  Civil  War  for  a  time 
diverted  federal  vigilance  over  matters  in 
the  territory,  but  soon  antipolygamy  legis- 
lation arose  and  ere  long  dealt  drastically 
with  Mormonism.  Immigration  of  an  anti- 
Mormon  character  helped  to  neutralize  the 


rule  of  the  church,  while  the  Edmunds  bill 
of  1882,  following  other  expedients  of  a 
legislative  character,  disfranchised  all  polyg- 
amists  and  abolished  many  of  the  officers 
in  the  territory  and  with  them  the  cor- 
poration of  the  Mormon  Church,  while  the 
property  of  Mormons  was  escheated.  So 
threatening  and  adverse  to  the  church  and 
its  organizations  was  the  aspect  of  affairs, 
that  in  1890  President  Woodruff,  the  head 
of  the  church,  was  necessitated  to  issue 
an  ordinance  discountenancing  polygamy, — 
a  timely  action  which  met  the  approval  of 
a  general  conference  of  the  Mormon  Church. 
Polygamy,  nevertheless,  continued  for  a 
time  further  co  be  practiced,  and  the  ,taint 
of  it  so  affected  at  least  one  senator  from 
the  state  that  he  was  not  allowed  to  take 
his  seat.  In  the  case  of  another  senator 
the  national  senate  took  action  to  inquire 
into  the  prevalence  or  existence  of  polygamy 
since  1890;  but  whatever  there  was,  as 
time  passed,  was  neutralized,  kept  in  abey- 
ance and  finally  stamped  out  by  local 
prejudice  ^against  it  among  the  anti-Mormon 
element  in  the  state,  while  the  rise  and 
influence  of  political  parties  on  national 
lines  were  effective  in  expunging  the  obnox- 
ious practice  and  clearing  the  state  of  the 
immoral  taint.  The  constitution  given  the 
state  in  1895,  just  a  year  before  the  ad- 
mission of  Utah  to  statehood,  forbade 
polygamy.  In  1905  settlement  was  ex- 
tended by  the  opening  of  the  Uinta  Indians' 
reservation.  The  organization  of  the  Mor- 
mon Church  or  Latter  Day  Saints,  as  they 
are  called,  continues  to  exist,  though 
division  has  entered  into  their  ranks  and 
made  two  folds  of  them  —  one  the  Utah 
branch  with  700  ministers,  796  churches 
and  about  300,000  members,  and  the  other, 
a  Reorganized  Branch,  with  headquarters 
at  Lamoni,  Iowa,  which  numbers  about 
50,000  with  860  active  ministers.  Consult 
J ones'  Utah  and  Bancroft's  The  Pacific 
States.  See  MORMONS. 

Utahs  or  Utes,  a  tribe  of  Indians  for- 
merly roaming  over  Utah,  Colorado  and 
New  Mexico,  but  now  occupying  reserva- 
tions in  Utah  and  Colorado.  Their  number 
is  about  5,000. 

U'tica,  an  ancient  city  of  Africa,  near  the 
Bay  of  Carthage  and  a  short  distance  from 
the  site  ol  the  modern  city  of  Tunis.  The 
Tynans  are  said  to  have  founded  it  287 
years  before  Carthage  was  built.  It  was  an 
ally  of  Carthage  in  her  early  wars  with 
Rome.  But  in  the  third  Punic  War  Utica 
early  made  separate  submission  to  Rome, 
and,  when  Carthage  fell,  was  rewarded  with 
a  part  of  her  territory.  The  Roman  gov- 
ernor made  his  residence  there.  In  the 
accounts  of  the  struggles  between  Sulla  and 
Marius  and  between  Caesar  and  Pompey  it 
is  often  referred  to  as  an  important  city. 
It  had  an  amphitheater,  which  would  seat 
30,000  people,  and  an  artificial  lake  on 
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which  mimic  sea-battles  were  fought.  Its 
water-supplies  were  stored  in  many  im- 
mense cisterns,  some  of  which  are  136  feet 
long,  19  wide  and  20  or  30  deep.  Augustus 
made  it  a  free  city.  The  Vandals  con- 
quered it  in  439,  then  the  Byzantine  em- 
perors recovered  and  held  it  till  the  8th 
century,  when  the  Arabs  conquered  and 
destroyed  it. 

LJtic'a,  N.  Y.t  county-seat  of  Oneida 
County,  on  Mohawk  River,  95  miles  from 
Albany  and  52  miles  from  Syracuse.  The 
city  is  regularly  and  handsomely  built,  and 
rises  from  the  south  bank  of  the  river  to 
an  elevation  of  150  feet.  One  of  the  state 
hospitals  for  the  insane  is  here,  with  a 
number  of  other  benevolent  and  charitable 
institutions.  The  manufactures  amount  to 
several  millions  annually,  and  comprise  a 
great  variety  of  products.  The  annual  cost 
of  maintaining  the  public  schools  is  $220,- 
ooo;  the  number  of  teachers  employed  is 
300;  and  there  are  12,000  pupils  enrolled. 
At  the  Revolutionary  War  Utica  was  a 
frontier  trading-post,  and  also  was  the  site 
of  Fort  Schuyler,  built  to  guard  a  settle- 
ment against  the  French  and  Indians. 
Population  74,419. 

Uto'pia  is  the  name  given  by  Sir  Thomas 
More  to  the  imaginary  island  which  he 
makes  the  scene  of  his  work,  entitled  Uto- 
pia (from  Greek  words  meaning  nowhere), 
first  published  in  Latin  in  1516  and  trans- 
lated into  English  by  Bishop  Burnet.  This 
island,  which  More  represents  as  having 
been  discovered  by  a  companion  of  Amerigo 
Vespucci,  is  the  abode  of  a  happy  society, 
free  from  all  the  cares,  anxieties  and  miseries 


of  mankind.  In  this  community  all  prop- 
erty belonged  to  the  government,  no  private 
ownership  being  allowed;  and  the  wants  of 
all  persons  were  supplied  from  the  common 
stock.  More's  work,  which  is  still  pub- 
lished, attained  a  great  popularity,  and  the 
epithet  Utopian  is  still  applied  to  all  plans 
for  the  improvement  of  society  that  are 
deemed  visionary  and  impracticable.  A 
counterpart  to  More's  work  is  found  in  a 
production  of  the  present  day,  entitled  Look- 
ing Backward,  by  the  late  Edward  Bellamy. 
See  COMMUNISM,  MORE  and  SOCIALISM. 

Utrecht  (u'trekt),  a  city  of  the  Nether- 
lands, capital  of  the  province  of  Utrecht,  is 
beautifully  situated  in  a  district  of  rich, 
grassy  meadows,  extensive  orchards,  flower- 
gardens  and  cultivated  fields.  It  is  favor- 
ably situated  for  trade,  being  the  point 
from  which  several  railroads  radiate  and 
having  excellent  water-communication  by 
way  of  the  old  Rhine  and  the  Vecht. 
Utrecht  is  one  of  the  oldest  cities  of  the 
Netherlands,  and  probably  was  founded  by 
the  Romans.  It  was  here  that  the  union 
of  the  northern  provinces  for  the  defense 
of  their  political  and  religious  freedom 
against  the  tyranny  of  Spain  was  formed 
on  Jan.  23,  1579.  It  is  the  seat  of  an  uni- 
versity. Population  118,386. 

Utrecht,  Treaty  of.  The  treaty  or 
treaties  of  peace  concluded  in  1713  be- 
tween France  and  the  allied  powers  —  Eng- 
land, Austria  etc.  —  after  the  ten  years' 
war  relating  to  the  Spanish  succession.  Con- 
sult Macaulay's  essay  reviewing  Lord  Ma- 
hon's  History  of  the  War  of  the  Succession 
in  Spain. 
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